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IBTRODUerORT  REMARKS  BT  THB  iHBRIGAH  SDITOR. 

In  oonfbrmity  widi  the  design  of  the  Farmbk's  Libiu&t,  we  have  aelected  for  repahUoetioii, 
Bwoik  recently  poblkfaed  in  Bngland  aSäer  die  aboive  title.  It  aeeme  to  be  ei  ezicdy  adapted 
tooorpiirpoeeMif  itfaadbeenwiittentouluinteit  ThetaHefiirSoieDtifio  Agricnltaieintfae 
united  States  haa  created  a  demand  iar  the  Tery  iafimaatkn  which  diete  lectnres  aapplj;  fiir, 
nach  aa  that  tarte  has  been  whetted  and  gratified  by  oar  nnmeroiu  and  well  condaoted  Agricol* 
taral  joarnala.  it  was  not  yet  qvite  prepared  to  digest  soch  (more  technical  and  prafinind)  woilu 
IS  Davy's  and  Liobig^A  Theses  howererjasllycelebnted  for  their  efiloacy  in  opening  to  common 
iaqoiren  a  clearer  view  of  the  field  of  Agricnltaral  Ohemistry,  were  yet  better  adapted  to  die 
aaore  adyanoed  state  of  sdentifio  knowledge  in  Bvrope.  Even  diere  these  works  had  been 
deemed  ntfaer  too  dassioal  to  be  easfiy  comprehanded  by  the  generality  of  readers ;  and  henoe  it 
ii^  diat  in  a  commendatory  notice  of  the  Lectnres  here  presented  to  American  7armen^  it  is 
ohaenred  in  a  late  nomber  of  the  Bdinbargb  Qnarterly  Jounai,  (dian  wfaicb  no  better  aatfacrity 
need  be  desired,)  that,  among  those  write»  wlio  hsTe  endeaTored  to  present  the  subject  in  a  plain 
«utd  mty  farm,  is  die  andior  Of  d»Me  Leotores  to  Farmeri.  '*He  goes  over  die  tsnal  series  of 
sd^jecC^  and  treats  of  diem  in  a  clear  and  inteUigible  manner— oocasmnally  describing  experi- 
menti^Jiy  which  the  phenomena  of  Ohemistry  may  be  exemplified.  Any  one,  by  a  carefid  pern- 
salof  this  woric,  wiU  be  in  aoondidon  toenter  with  profit  on  the  study  of  tlioseof  a  more  prefonnd 
aad  elaborato  diarader.  The  antfaor  seems  to  have  fimned  a  Jest  conception  of  the  benefit  that 
any  be  expected  to  be  oonfeired  by  Chimisiry  on  Practical  Agricoltore." 

The  anther  hiaMelf  «vowa  to  his  popili^  aa  will  be  seen,  that  in  midertakiag  bia  task  he  was 
anfanated  chiefly  by  a  wvh  to  increase  their  interest  in  the  subject  and  to  excite  in  diem  a  desire, 
«■A  ike  aid  of  Profeuor  Luhiff»  daaieal  work,  to  study  this  important  science  more  profimndly. 
'My  aim  (he  adds)  is  to  impart  to  yon  the  neeeuary  preliminary  gual^atiom  to  prtpare  pou 
fcr  entering  upon  diat  deeper  stndy,  and  to  fiusflitate  yonr  progre«  in  it  The  motive  which  has 
iadooed  me  to  prepare  soch  a  coarse  of  leotores  is  the  complaint  I  baTO  heard  horn  many  of  yoo, 
thai;  being  onacqnainted  with  the  elementsof  Ohemistry,  yoa  hare  iband  it  dUBcolt  to  ondenrtand 
the  qaestkms  whidi  unatike  preaeni  mometU  so  warmlf  HscuBsed,  respecting  die  dieory  and 
praetioe  of  Agricaltore ;  or  to  follow  the  argoments  employed  in  the  attempte  made  to  esteblish 
die  principles  of  AgrioaJtaral  Ghendstiy."  If  instmotion  thos  prepared  ooald  be  deemed  nsefol 
■ad  necessary  to  promoto  practical  Agricaltore,  in  a  coantry  where  that  and  odier  arts  and  sd- 
eaees  hare  made  mach  greater  pnigre«  than  in  dii»-~great  as  that  progre«  has  been  of  late  years—  \ 
how  mach  more  pregnant  of  pabUc  benefit  most  be  die  wide  diflbabn  of  it  in  this  ooantry,  where  * 
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■lightest  melioratioii ;  and  at  a  tbae,  too^  that  a  general  and  moat  anapkiona  change  in  public  aen- 
timent  la  lifting  Agriculture  to  its  high  and  proper  rank  among  indnstrial  pnraoita  rendering  it 
not  only  more  sorely  profitable,  but  by  oompariaon  quite  aa  dignified,  attractlTe,  and  inteUectoaUy 
amoaing,  aa  the  so-called  learned  Fro&aabnaT 

If  we  do  not  atop  to  adduce  fonnal  argnment  in  support  of  the  natural  and  neceasary  connec- 
tion between  the  Natural  Bciencea,  indodmg  Chemiatry,  and  the  Art  of  Agricnlture ;  and  to  ex- 
plain how  acqnaintance  with  the  former  cannot  fiul  to  ensore  greater  saccesa  as  well  aa  more 
honor  to  the  latter ;  it  is  becanse  we  are  peraaaded«  aa  before  intimated,  that  the  public  mind  has 
already  been  duly  impressed  with  the  truth  of  the  propodtion ;  and  if  called  upon  to  Juatify  thJa 
impreasion,  we  should  ask  no  better  support  than  we  find  in  the  last  (third)  number  of  Mr.  Gol- 
man'a  "  European  Agriculture  and  Bural  Economy" — the  highly  honorable  aa  well  as  instructive 
result,  we  should  say  of  philosophical,  aa  well  a»  ef  "  personal  obeenration."  Alluding  to,  and 
giving  instancea  of  immenae  increaae  of  acreable  crops  within  the  last  few  years,  he  exultingly 
exclaims,  in  fiivor  of  the  it^fluence  of  Knowledge  upon  AgricuUure—"  Who  can  doubt  that  theae 
extraordinary  results  are  the  consequence  of  that  intelligence  and  enlightened  skill  which  are 
equally  the  histrumenta  of  auooeaa  in  every  other  artT  But  it  aeema  idle  to  argue  thia  point  AU 
the  ittprovementa  which  have  been  made  in  Agricnltnn  ave  aa  much  the  Maolt  of  the  appUaaCkm 
of  Mind  and  of  Knovriedge  to  the  eobject,  aa  any  of  the  improvamenfta  made  in  Manufactorea  or 
the  Mechanie  Arts.  Accident  has  prodaoed  nodifaig.  The  dull  plodding  laborer  originataa  no- 
things any  more  than  the  beast  which  he  drives.  Ihe  proaent  advaneed  atate  of  Agriculture^  aa 
a  praocieal  arfr— all  the  impiovementa  which  have  been  eflbcted  in  it-Huw  doe  to  the  highly  intelli- 
gent mind»— the  men  of  adenoe,  of  learning,  of  obeercation,  of  skill— who  have  applied  their  atten- 
tion, and  have  devoted  tfaehr  time,  talenta  and  fortonea  to  iL" 

Coneorring  heartily  in  theae  impreaidon^  we  will  only  expraaa  farther  the  hope  that  ev^y 
Farmer  will  aoon  feel  and  act  upon  the  obligatioin  to  provide  for  himaelf  and  hiaftmOy  a  saitahle 
LiBXABT,  to  the  end  that  «moaement  and  inatroetion  may  aeoompany  and  ghe  lest  to  att  ihefar 
domestlo  and  oat-door  dutiaa  and  oooupatioiiaL  To  that  ever-oonvenieot  aouoe  let  them  tom,  in 
hours  of  leisure,  for  the  light  which  written  experience  may  aucly  died  on  the  cultore  of  the 
Garden  and  the  management  of  the  Dairy-nm  the  art  of  PUmting  and  Pnmmg'--co  the  oompoai- 
tion  of  Soils  and  Manuiea  in  a  word,  on  the  whole  round  of  indoitrial  and  eoonomical  puraoita. 
As,  in  the  heat  of  the  midsummer's  day,  the  Laborer  repaira  vrith  eagemeaa  to  dake  hia  thirst  in 
the  Ihnpid  stream,  so  let  the  Fanner  and  hia  fomily,  m  the  long  winterte  nigh^  torn  to  hia  Library, 
as  to  a  perennial  fooutain,  for  draughta  of  cdegaat  and  enduring  knowledge.  Here,  in  hia  booki^ 
may  the  rich  Planter  find  a  charm  againat  the  com  of  ennmi,  that  ever  waita  cb  unlettered  opn- 
lenoe;  and  here,  too^  may  he  who  has  been  overtaken  by  adversity— 4he  liarefaantor  the  Meeha^ 
nie  wrecked  in  the  vicissitadea  of  trade--find  as  eoBoeUent  panoply  against  the  **  dmga  and  ainiwa 
of  outrageova  fortone." 

JOHN  S.  SKINNER» 

Editor  sf  the  Fmrnet'e  Library 


AUTHOR'S  PREFACE. 


Tbs  last  thirty  ^«ars, — the  time  which  has  elapsed  since  the  establishment  of 
peace  in  Europe, — has  been  an  era  remarkable  for  the  rapid  progress  of  the  prac- 
tical arts ;  but  no  attentire  obserrer  can  fail  to  hare  perceired  that  their  adrance- 
moit  has  not  been  by  any  means  equal  and  consentaneous.  Whilst  some  have 
reached  a  pdnt  of  perfection  scarcely  admitting  of  improvement,  others  have  felt 
bat  slightly  the  forward  impulse.  The  difference  has  arisen  solely  from  one 
cause,  namely,  the  greater  or  less  extent  to  which  the  discoveries  of  science  have 
been  made  to  apply  to  practice. 

As  it  is  with  art  generally,  so  also  the  success  of  individuals  has  been  most 
cfaieOy  promoted  by  the  possession  of  a  scientific  basis  upon  which  to  rest  their 
ptacticai  experience. 

These  important  troths  are  perhaps  less  recognised  by  agriculturists  than  by 
any  other  class  of  practical  men.  To  do  as  their  fathers  have  done,  especially 
when  they  can  refer  to  predecessors  successful  in  the  pursuit  of  fortune,  is  deemed 
to  be  an  unquestionable  proof  of  wisdom.  But  this  is  a  great  error.  As  time 
advances,  circumstances  change,  and  as  every  other  interest  around  him  improves, 
the  Fabmsb  must  arouse  himself  to  find  better  means  of  cultivating  his  land,  and 
iRDffer  methods  of  obtaining  good  crops,  than  were  known  to  his  forefathers.  He 
will  have  the  foreign  corn-grower  to  contend  with,  and  where  can  he  look  for 
assistance  except  to  the  discoveries  of  science  ?  What  better  method  of  travel- 
iag  could  at  one  time  have  been  dreamed  of  than  the  mail  coach  ?  yet  science  has 
established  railways.  What  success  more  brilliant  could  be  expected  than  was 
achieved  by  the  British  navy  during  the  last  war  1*  Yet  it  has  been  decided  that 
a  knowledge  of  abstract  science  is  indispensable  to  the  future  protection  of  the 
country.  In  like  manner  the  next  generation  of  farmers,  if  the  soil  is  to  be  cul- 
tivated with  success,  must  be  acquainted  with  the  natural  sciences,  with  Botany, 
Geology,  and  above  all  with  Chemistry.  When  the  scientific  prmciples  upon 
which  the  art  of  Agriculture  depends  shall  be  fully  known,  and  the  practice 
founded  on  it  generally  followed,  the  amount  of  our  present  crops  will  be  as 
much  a  subject  of  tradition  as  the  pace  of  the  old  stage-coach,  which  dawdled 
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away  twelye  hours  in  accomplishing  a  journey  of  seventy  miles,  is  to  the  pre- 
sent generation.  ^ 

But  is  it  wise,  it  may  be  asked,  to  postpone  the  benefits  of  science  to  the  next 
generation  ?  Would  it  not  be  well  to  seize  at  once  on  every  assistance  offered 
for  the  advancement  of  this  supremely  important  art  ?  Doubtless  it  would,  and 
if  but  few  persons,  after  they  have  arrived  at  manhood,  can  become  qualified  to 
be  discoverers  in  science,  no  man  need  refuse  to  benefit  by  the  discoveries  of 
others.  In  order  to  do  this,  a  certain  amount  of  information  on  scientific  subjects 
is  indispensable.  The  farmer  must  know  something  of  the  compoiition  of  the 
various  plants  he  cultivates,  and  of  the  manures  which  he  carries  on  his  land, 
before  he  can  derive  any  advantage  from  the  statements  made  of  the  benefit  of 
this  or  that  substance  to  various  crops.  A  very  little  such  knowledge,  provided 
it  be  really  scientific,  will  enable  him  to  escape  being  nusled  by  interested  per- 
sons, or  from  purchasing  materials  as  manures  which  are  either  useless  in  them- 
selves, or  are  sold  at  ten  times  their  real  value. 

A  perusal  of  this  little  work  with  ordinary  attention  will  furnish  the  necessary 
amount  of  chemical  mformation  for  the  purposes  of  -the  farmer.  He  will  learn 
enough  from  it  to  satisfy  him  that  science  is  not  to  be  despised,  and  if  it  open  his 
mind  to  the  reception  of  the  important  truths  made  known  by  the  great  chemists 
of  the  present  age,  and  enable  him  to  derive,  from  the  writings  of  Liebig  espe- 
cially, all  that  has  been  of  late  discovered  relating  to  Agriculture,  the  design  of 
the  writer  will  be  accomplished,  and  the  profit  of  the  reader  secured; 

The  reader  will  find  generally  all  technical  terms  explained  as  they  occur ;  a 
few  left  undefined  in  the  text  will  be  found  in  the  Appendix. 


TABLE  OP   CONTENTS. 


ImOSVCTORT  fUMATlir»  BT  TBI  AlU&ICAN  BdITOR Pftg«       3 

Pkxtacx '*        5 

SECTION  I. 

LECTURE  L....IiR!MM7cnoK.  CtenenlVlew  <nu  kind«  of  Water:  Pore  Wtter;  its  proper- 

of  llie  Sol^JaeL. 9  tiea.  SabitaneetcUMolTed  in  Water.  Amooat 


LECTDBE  n. — Tbi  ATMoarmoM.  ha  eon- 
aülufiit  ftoc\Mf  Oxygen,  NitrogCDf  Caxbonio 
Aeidt  Water,  Ammnnfa,  Prapertiei  of  tiheae 
■nbalaneea  aa  they  «re  finmd  in  the  air 

LECTOBEDL — Thm  ArmoerHEMm  coittinned. 
Qrif^  of  ita  levaal  conatitnenia.  flnpatm» 
aea  eoddentaOj  ndzed  trial  the  Atmoaphere. 
Bifltadon  of  Gaaea 

LECTDBE  IV... Watbb.  Üaconipoaition.  Varl 


U 


of  Salta  in  Water  in  different  locaUtifla S5 

LECTDBE  V....Tkia  Bon..  Edw  far  BoU  ia 
eaaendal  to  FlantaL  Origin  of  the  SoÜ:  ita 
canathnenta ;  tfeeir  aoorea  Diaintegration 
and  Deeompoaition  of  Booka.    Decay  of 

LECTDBE  VI. ...  Tm  Boa  oontinned.  Homia ; 
ita  nature  and  piroperitefc  Decay— Potreftc- 
tioD— Charring.    Fonnatloo  of  Humoi. ....    38 


LECTDBE 


SECTION  II. 
VII....TBI    ComnTDSim    ov         LECTDBE  IX.. 


Pz,ijRS.   Becaptodatien  of  the  fite  prece- 
iiDg  Leetorea.   Hie  Hwnema  of  whioh 


LECTDBE  vm — SoitboboftbbCabbovov 
Flair«.  Whence  do  Planta  derive  their 
Cnbon— from  Evmnat  or  the  CariNndo 
AddoftheAtOBOiplMiet 00 


.Tbx  OxraiN,  Hn»oasir, 


AND  Nnsoam  ov  PLAnxa.  Source  of 
theae  Eleinenli  of  Plants  and  of  the  Snipihnr 
and  Phoaphonia. 96 

LECTDBE  X....Tte  ItroBOAino  Conarxm- 
nrrs  oy  Pzjum— lamu 61 

LECTDBE  3a. ...TmAanuoyPx.AHTS 66 


SECTION  III. 


LSCTDBE  xn.... Fallow.    IntrodooHott  to 
Ae  Praeikal  Section  of  ihe  Courae.   Hie 

a,  and  eObeta  of  nOow 73 


LBCTDBE  XIII....BoTATioirov  Cnon 76 

LBCTDEB  XIV....lfAinnsa.  Genenlre* 
aaricaapon  Xamnea  and  Manuring^  Di?l* 
aloB  of  Manneahiio  VegetoUab  Anbnal,  and 
Mhioial  Ifanma... •••..••••. •••.••••••••   68 

LSCTDBE  XV....  VBOBCABLBlCAiniBB.  Graca 

IfaBrare^Hnnm^AriieaofPUaili^Woodiftc.   86 


LECTDBE  XVI.... jliiiiLalliJiuisa.  Pacei^ 
urine— their  origtat  Dong^  PoodmtaBonaik 
other  Animal  UaBunea.   Drine^  Ooano^  Salta 

IJBCTDBEXVn....lIomALlCAiniBn.  Urn», 
Snlphnrio  Aeid^  Gypam^  Tarioaa  Salh^  Miai% 
Irrigation 97 

LECTDBE  XVin....Banniai7attdCoiioloaloB.  101 


.  ]0r 


y^^0^mm^t0ti0^0*0*0^0^0*^k0k^0m 


nt0^m0^m0*0^0^ 


t^^^t^MiaMtf* 


LECTURES  TO  FARMERS 


OK 


AGRICULTURAL   CHEMISTRY, 


BY  ALEXANDER  PETZHOLDT. 


LECTURE   I. 
Introdmctioii ....  General  View  of  the  Subject  of  these  I»  ectaiei. 

GKfrrhExen: — ^It  is  my  inteation,  with  yoar  peraiissioD,  to  place  before  you, 
in  a  series  of  Popular  Lectures»  a  brief  sketch  or  Agricultiural  Chemistry. 

In  undertaking  this  task,  I  am  animated  chiefly  by  a  wish  to  increase  your  interest 
in  the  subject,  i^  to  excite  m  you  a  desire  to  study  this  important  science,  with 
the  aid  of  Professor  Liebig's  classical  work,  more  profoundly.  I^y.aim  is  to  im- 
part to  you  the  necessary  preliminary  qualifications, — to  prepare  f^ou  for  eatenng 
upon  that.deeper  study,  and  to  facilitate  your  progress  in  it 

The  motive  which  has  induced  me  to  prepare  such  a  course  of  lectures,  is  the 
complaint  I  have  heard  from  many  of  you,  that  being  unacquainted  with  the 
elements  of  chemistry,  you  have  found  it  difficult  to  understand  the  questions, 
which  are  at  the  present  moment  so  warmly  discussed,  respecting  the  theory  and 
practice  of  agriculture ;  or  to  follow  the  arguments  employed,  m  the  attempts 
made  to  establish  the  principles  of  agricultural  chemistry. 

To  enable  me  to  attain  my  {wrpose  as  completely  as  possible,  you  must  permit 
me  to  introduce,  at  the  beguming,  many  things  that  will  appear  to  some  of  you 
superfluous ;  and  even  to  others,  perhaps,  utterl]^  useless.  1  trust  that  I  sball, 
however,  during  my  course,  succeed  in  convincing  you  of  the  fallacy  of  such 
notions,  if  jour  patience  and  attention  answer  my  reasouable  expectaticns.  It  is 
specially  m  this  last  respect  that  I  think  it  due  to  my  subject,  to  vou,  ;snd  to  my- 
self, to  offer,  in  a  few  introductory  remarks,  a  condensed  outline  or  what  you  may 
expect  to  hear,  and  to  learn,  in  the  course  of  these  lectures.  In  this  manner  you 
will  sain,  at  once,  a  certain  insight  into  the  connexion  of  the  particular  subjects 
whicA  I  shall  discuss,  and  will  thus  the  more  readily  grant  me  your  undivided 
attention  in  matters  which  apparently  have  but  a  remote  bearing  on  the  subject 
before  us. 

The  life  of  plants,  as  well  as  of  animals,  depends  upon  certain  conditions.  In 
these  lectures,  as  we  have  to  consider  onlj  those  conditions  which  belong  to  the  sci- 
ence of  Chemistry,  we  shall  designate  air  and  water  as  essential  conditions  to  the 
Ufe  of  plants ;  the  soil  as  a  non-essential  condition.  Certainly  none  of  you  will  dis- 
pute that  air  and  water  are  essential  conditicais  of  vegetable  life ;  but  it  may  excite 
your  astonishment  that  I  should  call  the  soil  a  non-essential  condition.  I  beg  you, 
nowever,  to  remember,  that  a  great  many  bulbous  plants,  the  majori]^  of  the 
aqueous  plants,  and  nearly  all  marine  plants,  exist  and  thrive  without  soil,  requir- 
ing for  their  growth  and  subsistence,  nothing  but  air  and  water,  together  with  the 
several  constituents  of  these  substances ;  and  yet  all  these  are  living  plants,  subsisting 


upoQ  the  same  food  as  those  plants  which  require  soil  for  their  existence.  For  this 
fact  you  may  unhesitatingly  trust  to  chemical  experience.  You  will,  therefore, 
easUy  understand,  that  taking  a  general  view  of  the  question,  and  considering  it  in 
a  more  extensive  sense,  the  soil  is  not  an  absolutely  essential  condition  of  yegetable 
life ;  although  the  growth  of  certain  plants,  and  especially  of  all  those  the  culti- 
Tation  of  wUch  is  vour  main  object  and  pursuit,  depends  upon  the  presence  of  soil. 
I  have  intentionallVi  and  even  at  the  risk  of  being  misunderstood,  given  to  this 
oint  precedence  or  all  the  other  subjects  of  consideration,  in  order  that  I  might 
immeaiately,  and  at  the  very  outset  of  my  lectures,  draw  your  attention  more 
espedally  to  the  importance  of  air  and  water  in  the  nourishment  and  growth  of 
plants. 

Thus,  since  air  and  water  are  essential  conditions,  whilst  the  soil  is  only  a  con- 
tingent condition  of  vegetable  life,  the  first  part  of  my  Jectures  will  be  devoted  to 
a  special  investigation  of  the  chemical  properties  of  these  two  substances. 

With  regard  to  the  atmospheric  air,  you  must  in  the  first  place  obtain  a  know- 
ledge of  its  constituents ;  viz.  oxygen,  nitrogen,  carbonic  acid,  water,  and  ammonia ; 
and  then,  I  trust,  the  solution  of  the  question,  what  is  the  origin  of  these  various 
*  constituents  ?  will  not  be  uninteresting  to  you.  We  shall  not  neglect  to  notice 
that  remarkable  tendency  of  aeriform  (gaseous)  substances,  completely  and  uni- 
formly to  intermix,  notwithstanding  their  different  gravity,  techmcally  called  the 
diffusion  of  gases.  We  shall  proceed  in  the  same  manner  with  water ;  and  we 
shall  have  to  bestow  particular  attention  upon  the  accidental  constituents  of 
water,  that  is,  such  as  it  possesses  in  its  various  states,  as  rain,  snow,  spring 
water,  river  water,  or  sea  water ;  since,  as  we  shall  hereafter  find,  these  constitu- 
ents supply  very  important  and  indeed  indispensable  nourishment  to  considerable 
families  ol  vegetables.  We  shall  then  conclude  this  first  part  of  our  course,  with 
a  minute  consideration  of  the  nature  and  constitution  of  the  soil,  beginning  with 
its  sources,  namely,  the  wearing  down  or  degradation  of  rocks  and  mountains ; 
and  that  will  also  be  the  proper  time  for  discussing  the  origin,  and  ascertaining 
the  properties,  of  one  of  the  constituents  of  the  sou  of  arable  fields,  namely, 
humus. 

In  the  second  part  of  these  lectures  my  intention  is  to  discuss  the  chemical 
constituents  of  plants ;  and  for  this  purpose  I  shall  divide  them  into  genial  and 
particular  constituents ;  and  shall  endeavor  to  solve,  as  satisfactorily  as  possible, 
the  question  whence  plants  derive  the  one,  and  whence  the  other  class  of  these 
constituents.  If  you  choose  to  apply  the  term  theoretical  to  the  first  part  of  these 
lectures,  you  may  appropriately  designate  this  second  part  of  the  course  contro' 
versial^  smce  I  snali  nere  have  to  contend  against  a  great  number  of  erroneoos 
opinions  which  prevail  respecting  the  nutrition  of  plants. 

Finally,  in  the  third  and  last  section  of  the  course,  which  (if  we  have  agreed 
upon  the  notions  and  opinions  involved  in  the  second  partj  will  contain  nothing  but 
plain  matters  of  fact,  we  shall  occupy  ourselves  with  the  practical  part  of  agri- 
culture ;  with  the  nature  and  uses  of  fiiUow ;  with  the  rotation  or  crops ;  and 
manuring. 

The  ^ole  is  to  be  concluded  by  a  general  summary  and  review  of  the  subjects 
discussed,  with  practical  remarks,  to  enable  you  to  cairy  09X  in  practical  qpefmticns 
the  fiicts  and  prmciples  you  will  have  been  taught. 


LECTURE  II. 

ON  ATMOSPHEBIC  AIR. 

EiKBtiil  oaDfltitaentB  of  Atmoiplieric   Air Oxygen,   Nitrogen,  and   Carbonic   Acid.... 

W  ater ....  Ammonia. 

You  know.  Gentlemen,  that  the  air  surrounding  our  earth  is  termed  the  Atmos" 
pkere.  In  our  present  more  especial  consideration  of  the  atmosphere,  we  may 
alto^fether  lay  aside  all  considerations  of  its  physical,  and  occupy  ourselves  ex- 
dasivdy  with  the  inyestigation  of  its  chemical,  properties.  The  atmosphere  bein^ 
a  mixture  of  substances,  which,  considered  individually,  differ  widely  from  each 
other  in  their  properties,  its  examination  as  a  whole  would  not  afford  us  an 
adequate  notion  of  its  nature,  it  would  not  assist  us  in  our  present  purpose ;  we 
aie,  therefore,  compelled  to  examine  its  constituents  severally. 

Two  of  those  constituents,  namely,  Oxygen  and  Nitrogen,  are  present  in  the 
air  in  such  preponderating  proportions,  that  for  a  long  time  they  were  thought  to 
be  the  only  essential  constituents  of  the  atmosphere ;  and  it  is  this  preponderating 
proportion  which  induces  me  to  treat  of  them  first 

Oxygen  is  a  gaseous  «ubstance,  somewhat  heavier  than  atmospheric  air,  and 
is  characterised  by  its  property  of  sustaining  combustion,  bodies  burning  in  it  with 
extiaordinary  vividness :  of  tnis  you  may  easily  ccxivince  yourself  by  placing  an 
ignited  splinter  into  a  bell-glass  filled  with  oxygen ;  the  splinter,  which  burned 
(nly  with  a  dull  flame  before,  will  immediately  begin  to  bum  rapidly  and  with 
great  briUiancy.  This  substance  has  been  called  oxygen,  (from  two  Greek  words 
signifying,  sourness — and,  to  generate)  because  the  combmations  which  it  forms 
with  a  great  many  substances,  are  of  an  acid  character ;  it  is,  likewise,  not  un- 
commomy  termed  vital  air,  because  it  alone  is  capable  of  sustaining  the  respira- 
tion, and  consequently  the  life  of  man  and  of  animals.  This  latter  term  might 
properly  be  considered  the  most  correct  under  all  circumstances,  since  the  chemi- 
cal experiments  of  modem  times  have  proved  that  there  exist  other  substances 
besides  oxygen  producing  acids  in  their  cheq^cal  combinations  with  other  bodies, 
and  which,  therefore,  have  an  equally  good  title  to  the  name  of  Oxygen. 

The  capability  of  atmospheric  air,  therefore,  to  sustain  respiraUon  and  com- 
bustion, is  solely  owing  to  tne  oxygen  it  contains ;  and  which  forms  about  one-fifth 
of  its  mass.  It  you  deprive  atmospheric  air  of  this  constituent,  it  will  no  longer 
sustain  oombastion  or  respiration ;  a  lighted  candle  placed  in  air  deprived  of  its 
oxygen  will  be  instantly  extinguished ;  and  an  aninud  under  the  same  circum- 
stances will  die.    Permit  me  to  illustrate  this  fact  by  an  ^cperiment. 

Under  a  bell-glass  filled  with  atmospheric  air,  (and  whicn  you  see  stands  in  a 
particular  apparatus,  called  a  pneumatic  trough),*  I  have  placed  a  piece  of  phos- 
phorus supported  on  a  float,  and  I  ignite  this  phosphorus  by  means  of  a  red-hot 
wire  introduced  through  the  aperture  at  the  top  of  the  bell,  which  is  provided 
with  a  glass  stopper,  and  immediately  close  it  again.  Now,  the  combustion  of 
this  substance  deprives  the  air,  confined  by  the  water,  of  its  oxygen ;  the  phoe- 
phoms  at  last  is  extinguished  from  want  of  oxygen.  At  the  same  time  you  per- 
ceive, very  distinctly,  now  the  confining  water  ascends  during  the  cooling  of  the 
bell-elasB,  which  had  been  heated  by  the  combustion  of  the  phosphoras ;  and  a 
simple  measurement  of  the  amount  of  air  remaining  will  show  that  the  fifth  part 
of  it  has  diaappeared.  This  part  consisted  of  oxygen,  which  has  chemically  com- 
bined with  the  phosphorus,  and  dissolved  in  the  water.  If  you  now  introduce 
a  burning  splinter  into  the  ^[lass  jar,  it  will  be  immediately  and  completely  extin- 
guished. Analytical  Chemistry  would,  however,  be  very  defective  if  we  were 
not  able  to  obtam  a  more  exact  knowledge  of  the  amount  of  oxygen  contained  in 
atmo^heric  air,  or  in  other  «iseous  mixtures,  or  of  its  total  ab^ce  therefrom, 
than  can  be  done  by  means  ca  the  combustion  of  phosphorus,  or  by  the  extinction 
of  a  bomisg  wood  splinter. 

In  order,  therefore,  to  give  yoa  some  idea  of  the  means  by  which  chemists  are 
able  to  Mccrtain  with  far  greater  exactness  the  amount  of  oxygen  contained  in  the 
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air,  I  have  placed  here  before  you  an  apparatus  which  is  not  inappropriately  termed 
an  Eudiometer,  because  by  its  means  we  are  enabled  to  detect  and  to  determine  the 
precise  quantity  of  oxygen  in  the  air,  t.  e,  that  constituent  of  the  atmosphere  which 
uni»rts  to  it  its  property  of  sustaining  respiration.  Now,  by  adding  to  the  amount 
of  air  contained  in  this  carefuUv  graduated  glass  tube  (^the  amount  in  the  tube  before 
us  is  300  Yolumes^  a  measured  amount  (239  volumes)  of  hvdrogen  (a  gaseous  sub- 
stance which  we  snail  consider  afterwards  when  treating  ol  water),  I  have  secured 
all  the  preliminary  conditions  upon  which  depends  the  attainment  of  a  correct 
result  of  our  experiment.  Nothmg  more  is  needed  than  to  transmit  an  electric 
spark  through  this  caseous  mixture,  by  means  of  a  contriyance  fixed,  as  you  see, 
to  the  upper  and  closed  part  of  the  tube.  The  very  moment  that  you  see  the 
electric  spark  discharged,  you  perceive  a  fiery  flash  to  pass  through  the  whole 
gaseous  mixture ;  the  mercury  ascends  into  part  of  the  tuoe,  and  you  see  further, 
that  the  inner  wall  of  the  tube  is  covered  with  a  sliffht  cloud  of  watery  vapor.  If 
we  now  examine  how  man]^  volumes  remain  of  the  original  mixture  of  atmos- 
pheric air  and  hydrogen,  (this  consisted,  you  will  recollect,  of  539  volumes;  t.  e. 
300  vohimes  of  air  X  239  volumes  of  hydrogen  =  539)  we  find  that  we  have  now 
only  350  volumes  in  the  tube,  and  thus  that  the  loss  is  189  volumes.  The  third 
part  of  this  loss  consisted  of  the  oxygen  contained  in  the  air ;  and  which  thus  must 
nave  occupied  sixty-three  volumes  previous  to  its  disappearance.  In  order  to 
ascertain  how  mucn  oxygen  was  contained  in  the  atmospheric  air  we  have  exa- 
mined, we  need  only  have  recourse  to  a  simple  rule  of  three  calculation ;  and  we 
shall  find  as  the  result,  300  :  63  : :  100  :  21,  and  thus,  that  according  to  our  expe« 
riment,  100  volumes  of  atmospheric  air  contain  exactly  21  volumes  of  oxygen ; 
and  this  proportion  is  invariably  the  same,  as  the  most  careful  investigations  of 
numerous  chemists,  extending  over  a  period  of  nearly  fifty  years,  incontestibly  prove. 
It  16  especially  worthy  of  notice,  that  these  experiments  have  been  made  upon  air 
from  the  most  different  regions,  and  various  elevations,  and  yet  in  no  case  was 
there  any  notable  difierence  in  the  proportional  amount  of  oxygen.  Gat-Lussac 
ascended  in  a  balloon  to  a  heigfht  ot  21,510  feet,  the  highest  elevation,  by-the-bye, 
ever  attained  by  man ;  (Alexander  von  Humboldt,  in  his  ascension  of  the  Chim- 
borazo,  reached  a  height  of  18,330  feet]),  and  even  the  air  which  Gat-Lussac 
brought  down  with  him  from  this  elevation,  formed  no  exception  to  this  general 
rule. 

But,  you  WAy  be  inclined  to  ask  me.  Gentlemen,  upon  what  principle  does  the 
experiment  which  you  have  made,  depend?  what  purpose  does  the  hydrogen 
serve  ?  and,  finally,  now  do  you  know  that  the  third  part  of  the  loss  of  the  gaseous 
mixture  was  oxygen  ?  Such  questions  are  perfectly  natural  to  those  unacquainted 
with  chemistry  ;  and  I  shall,  therefore,  before  proceeding  any  further,  first  endea- 
vor briefly  to  satisfy  you  upon  these  points.  Hydroffen  is  a  saseous  substance,  capa- 
ble of  chemically  combining  with  oxygen ;  and  this  combination  takes  place  in 
the  exact  ratio  of  two  volumes  of  the  former,  to  one  volume  of  the  latter  gas ;  the 
product  of  this  combination  is  water.  Had  I  therefore  had  ten  volumes  of  oxygen, 
and  twenty  volumes  of  hydrogen  in  the  Eudiometer  tube,  confined  by  means  of 
mercur^r,  this  fluid,  upon  the  transmission  of  an  electric  spark,  would  have  as- 
cended into  the  tube,  so  as  completely  to  occupy  the  space  ori^ally  filled  by  the 
two  gases;  whibt  the  ^ses  themselves  would,  with  an  mstantaneous  fiery 
ftB.8h,  have  completely  disappeared,  leaving  nothing  behind  /them  but  a  slight 
moisture  upon  the  inner  suriace  of  the  glass  tube.  This  moisture  is  the  new- 
fenned  proauct,  namely,  pure  water,  which  you,  therefore,  are  to  consider  a  com- 
bination of  two  volumes  of  hydrogen  with  one  volume  of  oxygen.  You  will,  in 
the  course  of  these  lectures,  have  other  opportunities  of  convmcin^  yourselves  of 
this  fact.  If,  therefore,  I  am  desirous  of  ascertaining  the  proportional  amount  of 
oxygen  contained  in  any  gaseous  mixture,  I  need  cnly  add  to  this  mixture, — of 
course  always  observing  certain  precautions, — twice  its  amount  of  hydroeen  to  be 
certain,  that  upon  transmitting  the  electric  spark  through  th^  mixture,  the  whole 
amount  of  oxygen  will  combine  with  twice  its  volume  of  hydrogen ;  t .  e.  with  the 
amount  necessary  for  the  formation  of  water ;  and  that  both  the  gases  will  thus  ' 
disappear,  merging  tc^ether  into  this  new  compound.  I^ow  I  hope  vou  will 
understand  why  the  chemist  is  justified  in  assuming  the  third  part  of  the  loss 
which  the  gaaeoQS  mixture  has  sustained»  upon  the  tiansniissloa  of .  the.  electric 
•    Impark,  to  be  oxygen.    And  you  will  now  also  understand  why  in  our  experiment 


npoen  300  TohimeB  of  atmoBpheric  air,  I  emp)oved  only  239  Tolmnes  of  hydrogen, 
— ^fai  lees  than  doable  the  amount  of  the  air,  which  would  have  been  600  volumes ; 
for  since  only  little  more  than  one-fifth  of  these  300  volumes  consisted  of  oxygen» 
Tiz :  sixty-three  volumes,  even  126  volumes  of  hydrogoi  would  have  sufficed  for 
the  formation  of  water  (126  :  63  : :  2  :  1).  Consequently  of  the  remaining  350 
Tohmies,  113  volumes  consist  of  the  hydrogen  added  in  excess,  and  only  237  vol- 
nmes, — or  givinpr  the  numbers  in  per  cents,  seventy-nine  out  of  every  hundred  vol- 
umes consist  of  the  other  constituents  of  the  atmospheric  air  which  we  have 
mentioned  above,  and  these  principally  of  nitrogen. 

And  now  we  will  enter  upon  a  more  minute  consideration  of  nitrogen. 

This  element  is,  like  oxygen,  a  gaseous  substance,  not  characterized  by  any 
particularly  striking  properties  when  in  its  isolated  state ;  that  is,  uncombined 
with  other  substances.  It  is  in  this  state  that  it  is  contained  in  the  atmosphere, 
heing  therein  onljr  mechanically  intermixed  with  oxygen.  The  teriu  azote  has 
been  a|>plied  to  this  substance  from  its  inability  to  support  respiration.  An  animal 
placed  in  nitrogen  gas  dies  from  want  of  oxygen,  just  as  a  burning  candle  is  ex- 
tinguished when  immersed  in  it,  as  you  have  already  had  an  opportunity  to  observe. 
The  principal  design  of  the  existence  of  nitrogen  in  the  atmosphere  (of  which,  as 
we  have  just  now  observed,  when  treating  of  oxygen,  it  constitutes  seventy-nine 
parts  in  every  100),  appears  to  be  nothing  more  than  to  dilute  the  oxygen  intended 
for  the  respiration  of  man  and  animals.  Medical  observations  prove  that  the 
continuation  of  health,  and  of  life,  necessarily  depends  upon  this  dilution.  For 
our  present  purpose,  Gentlemen,  it  is  quite  sufficient  for  you  to  know  that  nitrogen 
exists  in  the  air ;  that  it  forms  the  greatest  proportion  of  the  whole  mass  of  the 
atmosphere ;  and  that  it  possesses  a  certain  importance  only  from  its  negative 
properties. 

The  case  is  altogether  different  with  respect  to  the  remaining  ccmstituents  of 
the  atmospheric  air,  which  although  compared  with  oxygen  and  nitrogen,  they 
exist  in  it  in  an  infinitely  smaller  proportion,  yet  the^  are  of  the  highest  import- 
ance, as  will  hereafter  be  manifest  to  you ;  and  especially,  Gentlemen,  when  you 
shall  have  learnt  their  influence  on  vegetable  life.  These  constituents  are,  cab- 
BONic  ACID,  WATER,  and  AMMONIA,  and  you  must  consider  these,  notwithstanding 
the  minute  proportion  in  which  they  are  present,  as  essential  constituents ;  since 
they  are  at  all  times  and  in  all  places  found  in  the  atmosphere.  We  will  begin 
witn  the  consideration  of  carbonic  acid. 

Carbonic  Acin  is  a  gaseous  substance,  like  oxyg^en  and  nitrogen,  having  a  spe- 
cific gravity  far  heavier  than  that  of  atmospheric  air.  It  is  incapable  of  support- 
ing respiration,  and  extinguishes  flame  as  readily  as  water.  It  possesses  the 
properties  of  an  acid.  Carbonic  acid  is  not  a  simple  substance,  but  a  chemical 
compound  of  charcoal  (termed  carbon  by  chemists)  and  oxygen,  whence  its  name 
of  carbonic  acid.  I  have  here  several  glasses  filled  with  carbonic  acid,  and  intend 
now  to  exhibit  to  you  the  properties  of  this  substance  by  a  few  experiments. 

Yon  perceive  that  a  lighted  candle  placed  in  one  of  these  fflass  vessels  is  im- 
mediately extinguished ;  this  will  leave  no  doubt  in  your  mind  of  the  inability  of 
carbonic  acid  to  support  flame,  whilst  the  experiment  which  I  shall  make  pre- 
senUy,  will  give  you  some  notion  of  the  far  greater  specific  gravity  of  carbonic 
acid  than  that  of  atmospheric  air.  You  see  I  have  here  three  common  tumblers, 
having  each  a  burning  wax  candle  fixed  within  them  at  the  bottom.  If  I  pour 
water  into  the  first  of  these  tumblers,  it  will  not  surprise  you  to  see  the  flame 
extinguished,  as  soon  as  the  water,  displacing  the  atmospheric  air  contained  in 
the  tumbler,  has  mounted  high  enough  to  reach  the  flame ;  indeed,  you  find  this 
occurrence  so  natural,  that  you  might  reasonably  wonder  at  my  making  this  appa- 
rently superfluous  experiment.  I  oeg  you,  however.  Gentlemen,  to  bear  in  nund, 
that  the  displacement  of  the  air  from  the  lower  part  of  the  tumbler  is  owing  to 
the  greater  gravity  of  the  water,  and  that  the  immediate  cause  of  the  extinction 
of  the  flame  is  the  circumstance  that,  together  with  the  atmospheric  air,'  its 
amount  of  oxygen  has  been  displaced.  Indeed,  you  know,  from  what  I  have 
stated  before,  that  water  also  contains  oxygen ;  but  this  oxygen  has  already  served 
for  the  combustion  of  hydrogen ;  this  combustion  being  the  very  process  of  the 
formation  of  water ;  and  the  same  oxygen,  therefore,  cannot  again  serve  for  the 
combustion  of  the  dements  of  the  wax. 

Now,  upon  pouring  carbonic  acid  into  the  second  tumbler,  just  as  I  did  with  water 


into  the  first,  you  see  the  light  equally  extinguished,  although,  of  course,  you  can- 
not see  the  carbonic  acid  poured  into  the  tumbler,  since  Ulis  is  a  gaseous  and 
perfectly  transparent  substance.  Owing  to  its  specific  gravity  being  greater,  it 
displaces  the  atmospheric  air,  as  the  water  did  in  the  first  experiment,  and  beinfi^ 
incapable  of  supportmg  flame,  the  candle  is  extinguished.  The  same  cause  which 
prevents  water  from  supportin^^  combustion,  renders  carbonic  acid  incapable  of 
supporting  it,  notwithstanding  its  amount  of  oxygen.  Just  as  the  oxygen  in  the 
water  has  been  used  for  the  combustion  of  the  hvarogen,  so  in  the  carbonic  acid  it 
has  served  for  the  combustion  of  the  carbon ;  and,  to  require  that  the  oxygen,  after 
its  chemical  combination  with  the  carbon,  should  still  be  capable  of  combining 
chemically  with  the  elements  of  the  wax,  that  is,  should  contribute  to  the  burning 
of  the  wax-light,  would  be  absurd,  implying  that  matter  already  burnt  would  be 
capable  of  burning  a  second  time. 

Finally,  you  observe  that  the  light  in  the  third  tumbler  has  continued  to  bum 
with  a  steady  flame,  and  this  may  serve  as  a  proof  that  the  extinction  of  the 
flame  in  the  second  tumbler  was  owing  to  no  other  cause  than  the  pouring  of  car- 
bonic acid  into  that  tumbler. 

I  would  now  call  vour  attention  to  a  fourth  tumbler  which  I  have  filled  with 
carbonic  acid  gas  to  tne  very  brim  ;  you  may  convince  yourselves  that  it  is  so  filled 
with  carbonic  acid,  by  the  fact  that  a  light  is  extinguished  even  when  placed  in 
the  uppermost  layer  of  the  air  contained  in  this  tumbler ;  I  will  place  tnis  aside 
for  some  time,  as  I  shall  afterwards  have  occasion  to  recur  to  it. 

You  will  recollect  that  I  have  called  this  gas  an  acidj  and  before  we  pass  on  to 
the  consideration  of  other  subjects  I  will  show  that  this  ffaseous  body  really  bears 
the  character  of  an  acid.  I  deem  it  absolutely  necessary  3iat  you  should  distinctly 
apprehend  what  chemists  mean  by  the  term  <<  aci<f,"  since  witnout  this  knowledge 
the  remarks  which  I  have  to  maxe  might  prove  unintelligible  to  you. 

There  exist  two  great  classes  of  compound  substances,  (whether  solid,  liquid, 
or  aeriform,  t.  e.  gaseous,  it  matters  not,)  which  cannot  be  brought  into  contact 
with  each  other  without  giving  rise  to  a  mutual  strife  or  contest,  ending  in  the 
more  or  less  complete  annihilation  of  their  respective  properties ;  the  finä  result 
of  this  is  the  formation  of  a  new  and  more  complex  compound,  in  which,  under 
favorable  circumstances,  we  no  longer  perceive  the  characteristic  properties  of 
either  cme  or  the  other  substance.  The  one  class  of  those  substances  is  called 
acidst  because  such  of  them  as  are  soluble  in  water  have  a  sour  or  acid  taste ; 
the  other  class,  which  have  also,  when  soluble  in  water,  a  peculiar  taste  called 
alkaline,  we  designate  by  the  name  of  Salt-bases,  or  simply  <*  &a«e«,"  because  they 
form  with  acids  tnose  chemical  combinations  commonly  known  as  salts.  To  fur- 
nish YOU  with  a  familiar  illustraticm  of  this,  you  all  know  that  sulnhuric  acid  (or 
oil  01  vitriol,)  which  is  soluble  in  water,  has  a  sour  taste.  Should  you  deem  it 
unadvisable  to  use  your  ovni  organs  of  taste  in  order  to  convince  yourselves  of  the 
fact,  you  may  employ  for  this  purpose  slips  of  paper,  which  have  been  rendered 
of  a  blue  color  by  the  coloring  matter  of  the  purple  Dahlia,  or  of  Litmus,  being 
steeped  in  a  strong  infusion  of  these  substances,  and  known  as  Georgina,  and  Lit- 
mus papers ;  since  all  substances  which  cause  a  sour  taste  in  the  mouth,  have 
also  the  property  of  converting  the  blue  color  of  these  papers  into  Red.  Further, 
you  are  all  acquainted  with  quick  lime ;  this  is  a  base,  or  basic  substance  soluble 
to  a  certain  extent  in  water,  possessing  an  alkaline  taste,  and  the  property  of 
changing  the  blue  color  of  these  papers  into  Green.  Now,  if  I  bring  these  two 
substances,  sulphuric  acid  and  lime — an  acid  and  a  base— into  contact  with  each 
other,  they  combine,  forming  a  salt  which  leaves  the  blue  color  of  the  paper  \ 
unaltered,  and  has  neither  an  acid  nor  an  alkaline  taste:  you  all  know  this  body 
under  the  name  of  Gypsum.  It  may  be  as  well  just  to  mention  here,  thai  salts 
are  usually  denominated  in  scientific  language  by  terms  referring  to  their  constit-  \ 
uents  ;  thus,  in  the  case  before  us,  we  designate  gypsum,  Stdjphate  of  Lime  ;  or 
when  we  speak  of  grouj[)s  of  salts,  we  call  them  Sulphates,  Nitrates,  Carbcmates, 
&c.  according  to  the  acids  entering  into  their  composition ;  the  salts  implied  by 
these  terms  may,  of  course,  have  very  difi'erent  bases.  On  the  other  hand,  salts 
are  designated  by  terms  referring  to  tneir  bases  without  any  r^^d  to  their  con- 
stituent acid ;  thus  we  speak  of  lime-salts,  iron-salts,  copper-salts,  &c. 

After  these  preliminary  explanations,  I  will  now  proceed  to  prove  to  you,  that 
earbonic  acid  possesses  tne  characteristic  properties  of  an  acid ;  I  introduce  into 


this  tambler  filled  with  catbonic  acid  a  slip  of  moistened  paper,  tinged  blue  with 
the  coloring  matter  of  the  dahlia ;  you  see  the  paper  assumes  a  rediush  tint ;  this 
tint,  howerer,  b  but  feeble,  because  carbonic  acid  is  a  weak  acid ;  ^this  character 
of  being  a  v>eak  acid  is  also  manifested  by  its  being  easily  expelled  from  its  com- 
binations by  nearly  all  other  acids ;)  you  will  perceire  also  that  the  red  tint  thus 
imparted  to  the  paper  soon  vanishes ;  this  is  owing  to  the  carbonic  acid  bein^  a 
tolatile  substance,  and  evaporating  together  with  the  water,  during  the  drymg 
of  the  paper. 

Having  thus  demonstrated  to  you  the  principal  propjerties  of  carbonic  acid,  I 
have  now  still  to  consider  the  question,  in  what  proportion  this  substance  is  pres- 
ent in  atmospheric  air,  and  in  what  manner  we  presume  it  may  be  detected  and 
investigated. 

According  to  the  best  accredited  experiments  of  very  many  chemists  and  natural 
philosophers,  carbonic  acid  has  invariably  been  found  to  be  one  of  the  constituents 
of  atmospheric  air,  as  I  have  already  stated,  but  its  jproportional  amount  is  exceed- 
ingly minute.  It  has  been  ascertained  that  only  four  volumes  of  carbonic  acid 
gas  are  present  in  every  10,000  volumes  of  atmospheric  air.  It  is,  however,  prop- 
er to  remark  that  this  amount  is  about  the  average  of  the  results  obtained  in  a 
great  many  experiments  made  upon  atmospheric  air  taken  as  far  as  possible  from 
any  known  sources  of  carbonic  acid. 

Here  I  shall  again  take  occasion  to  afford  you  a  proof  of  the  degree  of  certainty 
and  accuracy  with  which  chemists  are  capaole  of  detecting  and  ascertaining  the 
exact  amount  of  the  most  minute  quantities  of  one  substance,  though  intermixed 
with  a  proportioniüly  extremely  large  amount  of  another.  In  the  course  of  these 
lectores  I  shall  not  let  slip  any  opportunity  of  impressing  upon  your  minds  how 
confidently  you  may  rely  upcm  conclusions  rightly  deduced  from  chemical  experi- 
ments, well  knowing  with  now  much  distrust  the  assertions  of  chemists  are  still 
received  in  certain  quarters,  owing  to  the  circumstance  that  people  are  altogether 
ignorant  of  the  means  and  resources  of  chemistry.  The  apparatus  which  you  see 
here  before  yen.  will,  I  hope,  demonstrate  to  you  that  the  detection  of  the  carbon- 
ic acid  contained  in  any  gaseous  mixture  is  accomplished  with  certainty,  and  its 
amount  may  be  determined  with  the  utmost  accuracy :  to  render  this  perfectly  in- 
telliffible  to  you,  I  must  make  a  few  preliminary  remarks. 

I  nave  ahready  shown  you  that  carbonic  acid  possesses  the  characteristic  proi>er- 
ties  of  acids,  and  therefore  is  capable  of  combining  chemically  with  bases,  forming 
a  class  of  wits  called  carbonates.  Experience  has  nroved  to  us  that  several  of 
these  carbonates  are  insoluble  in  pure  water ;  now  tne  method  of  exhibiting  the 
amount  of  carbonic  acid  present  in  a  gaseous  mixture  rests  upon  these  two  Facts. 
We  need  only  bring  a  base,  dissolved  in  water,  and  such  an  one  as  forms  an  in- 
soluble salt  with  carbonic  acid,  (an  aqueous  solution  of  quick  lime,  lime  water, 
for  instance,)  into  contact  with  the  gaseous  mixture  under  investigation  (which  is 
bestand  moat  rapidly  done  by  agitation,)  and  if  any  carbonic  acid  be  present,  the 
solution  will  become  troubled,  and  assume  a  whitisn  milky  appearance,  owing  to 
the  formation  of  carbonate  of  lime,  which  substance  is  insoluble  in  pure  water. 
If  the  gaseous  mixture  under  investigation  contains  no  carbonic  acia,  the  lime- 
water  will  remain  dear  and  pellucid.  I  have  here  a  perfectly  clear  aqueous  solu- 
tion of  lime ;  I  pour  it  into  this  tumbler,  and  you  see  that  a  pelUcle  immediately 
forms  on  the  surface  of  the  fluid ;  this  consists  of  carbonate  of  lime,  and  its  forma- 
tion is  owinff  to  the  atmospheric  air  contained  in  this  room  yielding  its  amount  of 
carbonic  acid  to  the  solution  of  lime  as  soon  as  it  comes  into  cimtact  with  the 
solution.  You  must  consider  the  formation  of  this  pellicle  as  a  convincing  proof 
of  the  presence  of  carbonic  acid.  Now,  if  by  ^me  means  or  other  I  had  meas- 
ured on  a  certain  definite  amount  of  air,  and  made  my  experiment  upon  this 
measured  quantity,  I  should  be  able  to  find,  hj  means  of  the  balance,  and,  observ- 
mg  certain  precautions,  the  exact  amount  of  carbonate  of  üme  which  it  would 
form ;  and  from  this  amount  to  determine  by  calculation  what  space  or  volume 
the  carbonic  add  occupied  as  a  constituent  of  the  air  ;  since  we  know  by  expe- 
rience that  a  definite  amount  of  carbonic  acid  invariably  combines  with  a  definite 
amount  of  lime;  in  other  words,  that  the  proportions  in  which  carbcmic  acid  and 
lime  combine  diemically,  are  definite  and  invariable.  Chemists,  however,  do 
not  onploy  this  method  m  their  investigations,  because  the  results  thus  obtained 
ve  not  sufficiently  correct,  for  reasons  which  we  need  not  at  present  expatiate 


upon  ;  on  the  contrary  they  gladly  renonnce  the  facility'  thus  afforded  of  ascer- 
taining the  presence  of  carbc^c  acid  hj  the  sense  of  sight  (for  the  production  of 
a  carlmate  msoluble  in  water  renders  it  visible,)  and  rest  satisfied  with  attaining 
this  end  by  means  of  '<  the  balance  "  alone ;  since  this  enables  them  to  accomplish 
their  purpose  with  a  far  greater  defipree  of  accuracy.  This  latter  methoa,  of 
course,  renders  the  production  of  a  carbonate  insoluble  in  water  quite  immaterial. 

After  premisiog  these  remarks,  the  bearing  of  which  you  will  immediately 
perceive,  we  return  to  the  consideration  of  the  apparatus  before  you ;  and  to  the 
detection  and  determination  of  the  exact  amount  of  carbonic  acid  contained  in  the 
air  of  this  apartment. 

This  lar^e  tin  vessel,  called  a  gasometer,  contains  exactly  1  cubic  foot  and  |  of 
water.  It  is  provided  at  its  lower  as  well  as  at  its  upper  part,  with  two  apertures 
closed  by  stopncocks.  Now  upon  opening  the  8t(^H^ock  at  the  bottom,  leaving 
that  at  the  top  closed,  not  one  drop  of  water  will  now  out,  just  as  you  know  in 
the  case  with  a  cask  filled  with  wme  or  beer ;  the  contents  will  not  flow  from  an 
opening  at  the  bottcm  as  long  as  the  upper  part  is  perfectly  dosed  and  air-tight ; 
but  as  soon  as  I  open  the  upper  stop-cock,  together  with  the  lower,  the  air  imme- 
diately enters  the  vessel,  and  causes  the  water  to  flow  out ;  and  hence  I  have  it 
completely  in  my  power  to  regulate  at  will  the  rapidity  of  this  efflux  of  the  water, 
by  opening  more  or  less  the  upper  aperture.  It  is  quite  obvious  that  in  an  appa- 
ratus Uke  this,  the  amount  of  water  flowing  out  at  tne  bottom  exactly  corresponds 
to  the  amount  of  air  entering  at  the  top  of  the  vessel ;  and  that  I,  therefore,  need 
only  measure  this  water  to  obtain  the  exact  measure  of  the  volume  of  air  investi- 
gated. But  now  you  see  that  I  have  here  put  three  small  glass  apparatuses  into 
connexion  with  the  upper  stop-cock,  so  as  to  make  the  air  of  this  room  pass  through 
them  before  it  can  enter  into  the  large  vessel ;  and  you  perceive  also  that  the  first 
and  the  last  of  these  small  apparatuses  are  filled  with  a  coarsely-pulverized  white 
substance  (this  is  Chloride  oi  Calcium,)  whilst  that  in  the  middle  contains  a  fluid 
(a  solution  of  potass  in  water.)  The  first  and  the  last  are  intended  to  retain  all  \ 
the  moisture  of  the  air  passing  through  them,  whilst  the  purpose  of  that  in  the 
middle  is  to  imbibe  the  whole  amount  of  carbonic  acid  contamed  in  the  air.  Their 
weight  is  increased  in  this  operation  ;  and  by  the  amount  of  this  augmentation  of 
weight,  we  can  exactly  and  directly  determme  not  only  the  amount  of  carbonic 
acid,  but  also  that  of  water,  contained  in  the  air  thus  examined.  The  arrange- 
ment of  the  whole  apparatus  must  satisfy  you  that  any  errors  occurring  in  investi-  ! 
gations  of  this  kind  can  cmly  arise  from  defects  in  the  manner  of  weighing  the 
apparatus  with  its  contents,  and  may,  therefore,  be  easily  avoided  by  making  use 
of  a  correct  balance.  I  scarcely^  think  that  any  further  explanation  is  necessary  to  \ 
render  the  entire  process  intelligible  to  you,  unless  you  rcK][uire  some  further  ex- 
planation as  to  the  necessity  of  the  deposition  of  moisture  m  the  first  and  last  ap- 
paratus, by  the  air  which  passes  through  them,  for  that  the  middle  apparatus  ! 
retains  the  carbonic  acid  of  the  air,  only  because  the  dissolved  potass  is  a  very 
powerful  base,  which  combines  with  the  carbonic  acid,  forming  carbonate  of 
potass,  must  be  perfectly  evident  to  you,  without  any  further  remark.  Now,  I  [ 
told  you  that  the  first  and  the  last  apparatus  are  filled  with  Chloride  of  Calcium, 
which  is  a  substance  possessing  an  exceedingly  powerful  tendency  to  absorb  wa- 
ter ;  the  first  apparatus  completely  retains  all  tne  moisture  contained  in  the  air  [ 
passing  througn  it.  This  apparatus  has  been  carefully  weijo^hed  previous  to  the 
commencement  of  the  operation.  The  augmentation  of  its  weight,  after  the 
completion  of  the  process,  therefore,  tells  me  the  exact  amount  of  water  contained 
in  the  air  which  has  passed  through  it ;  and,  as  I  stated  before,  the  amount  of 
this  air  is  found  by  measuring  the  quantity  of  water  which  has  flowed  out.  The 
carbonic  acid  passes  untouched  through  this  first  apparatus,  and  is  carried  over 
with  the  air  into  the  second  apparatus,  where  it  is  completely  absorbed  by  the 
solution  of  potass ;  the  amount  of  the  increase  of  weight  in  this  apparatus,  there- 
fore, points  out  the  amount  of  the  carbonic  acid  contained  in  the  air  which  has 
passed  through.  The  last  apparatus,  which,  as  I  have  already  stated,  is  also 
filled  with  Chloride  of  Calcium,  and  its  weight  exactly  determined,  serves  as  a 
kind  of  che^k,  to  ascertain  whether  the  air,  m  passing  through  the  second  appa- 
ratus, has  not  imbibed,  and  carried  over  with  it  some  water ;  since  this  circum- 
stance (which  may  very  easily  occur)  would  render  the  result  obtained  altogether 
defective  and  fallacious ;  for  should  any  vrater  have  been  carried  off,  so  aa  to 


cftQse  a  decrease  m  the  weight  of  the  aecond  appuatos,  this  woild  win  be  ra-  < 
tuned  in  the  thitd,  and  its  quantity  determined  fhnn  the  increaae  of  weight  in 
the  latter.    In  this  case  the  aom  total  of  the  increase  of  weight  in  the  two  last  | 
apiimtas,  will  giTe  ns  the  precise  quantitv  of  the  carbonic  acid. 

We  now  come  to  the  fourth  essential  coBstitvent  of  atmospheric  air»  i.  e. 
WATER ;  this  is  present  in  a  gaseous  state,  ot  Tanor,  which  diners  from  sleam 
inasmuch  as  it  is  perfectly  diy  and  transparent,  whilst  steam,  being  a  mixture  of 
▼apor  and  liquid  water,  does  not  possess  this  dryness  and  transparency.  When 
flmd  water  is  present  with  Tapor  in  a  large  proportion,  it  becomes  completely 
moist  and  opaque,  as  all  of  you  know  is  the  case  with  mist,  and  with  clouds. 
The  invisible  Tapor  of  water  is  present  in  the  atmosphere  at  all  times  and  in  all 
places,  although,  like  carbonic  acid,  in  very  different  and  variable  OTopoTtiona, 
since  its  amount  depends  upon  and  varies  with  the  temperature  of  me  air,  and 
with  the  presence  ot  absence  of  water  in  its  fluid  state,  which  alone  is  capa^e 
of  yielding  vapor. 

.  In  genml,  you  may  assume  that,  cateris  paribuSf  the  higher  the  temperature 
of  the  air,  the  more  vapor,  the  lower  the  temperature,  the  lest  vapor  it  containa. 
It  cannot,  therefore,  surprise  us  that  warm  air  impregnated  with  vapor  should, 
upon  its  refrigeration,  deposit  part  of  it  in  the  form  of  fluid  water.  Whilst,  on 
the  other  hand,  an  apparently  very  humid  air  may,  upon  a  minute  examination, 
Yield  a  less  amount  of  water  than  an  apparently  very  dry  air,  provided  the  former 
be  cold,  and  the  latter  warm.  It  will  be  easy  to  render  evident  the  truth  of  this 
assertion  by  a  few  experiments. 

The  air  of  this  room  where  so  many  individuals  are  breathing,  and  thus  pro- 
ducing vapor,  certainly  contains  a  considerable  amount  of  this  gaseous  substance, 
although  the  high  temperature  of  the  air  prevents  us  from  pmeiTinff  it.  How* 
ever,  we  need  only  cool  a  portion  of  this  air,  to  know  immediately  that  vapor  is 
present,  since  it  will  manliest  itself  in  the  form  of  fluid  water.  For  this  purpose, 
I  bring  a  decanter  filled  with  cold  spring  water  into  the  room ;  and  what  nap* 
pens?— (you  yourselves  have  observed  this,  doubtless,  frequent]^]H-the  external 
nirface  of  the  decanter  becomes  covered  with  dew,  whidi  begins  immediately  to 
trickle  down  in  the  form  of  fluid  water ;  obviously  owing  to  the  refrigeratiGn  oC 
the  atmospheric  air  surrounding  the  decanter,  which  on  the  lowering  of  the  lern» 
perature,  yields  up  a  portion  of  its  aqueous  vupor  condensed  into  water ;  thus  re- 
vealing its  presence.  The  same  phenomenon  becomes  even  still  more  manifest, 
if,  instead  of  Mrater  alone,  I  fill  the  same  decanter  with  a  mixture  of  water,  nitre, 
and  Bal-ammoniac,  these  substances  will  produce  a  tem[>erature  as  low  as  about 
12  degrees  below  zero  of  Reaumer's  thermometer,  which  only  gradually  again 
nses.  You  see,  indeed,  that  the  moment  I  pour  this  mixture  mto  the  deoantec» 
the  outside  of  the  latter  becomes  covered  with  dew ;  after  a  short  time,  this  dew 
will  become  converted  into  a  kind  of  hoar-frost,  which  gradually  increases  so  as 
to  form  at  last  a  complete  snowy  inerustadon  all  round  the  decanter ;  this  snowy 
inerastation  afterwards,  upon  the  decrease  of  the  cold,  forms  itself  into  a  complete 
ernst  of  ice.  These  phenomena  could  not  have  occurred  had  there  been  no  vapor 
present  in  the  air  of  this  room.  These  experiments,  perhaps,  might  have  been 
raperseded,  had  I  simply  reminded  you  of  the  fitct,  that  we  constanUy  exhale  from 
ovr  own  bodies  a  mixture  of  gaseous  substances,  containing  a  considemhle  amount 
of  Water  in  the  form  of  invisiUe  vapor,  which  remains  mvisible  as  long  as  the 
cnnonnding  air  is  vrarm,  but  becomes  immediately  manifest  as  visiMe  vapor 
whenever  Uie  air  is  cold ;  and  the  colder  the  air,  the  more  palpable  this  vapor 
becomes. 

Fmally,  with  respect  to  the  methods  employed  to  determine,  for  scientifio  pur-  [ 
poses^theamountofvapor  in  atmoroheric  air,  they  are  very  numerous.  But  the 
method  which  I  have  described,  when  treating  or  carbonic  acid,  is  preferable  to 
all  the  rest  in  the  exactness  of  the  results ;  and  I  have,  therefore,  no  further  re- 
marks to  add,  except  that,  if  we  wish  to  ascertain  the  tmumnt  of  watery  vapor 
cnly  in  atmospheric  air,  it  is,  of  course,  sufficient  to  place  a  single  apparatus  filled 
wiui  chloride  of  calcium  into  connexion  with  the  upper  stop-cock  of  the  gasome- 
ter. The  air,  passing  through,  yields  up  its  whole  amount  of  aqueous  vapor  to 
the  chloride  of  ealdum,  in  the  rorm  of  water ;  and  thus  permits  the  most  exact  \ 
determination  of  this  amount  by  means  of  the  balance,  in  the  manner  I  have  be» 
fore  described. 
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There  remains  now  only  the  last  of  the  essential  constituents  of  the  atmosphere 
to  be  spoken  of,  yiz :  ammonia  ;  with  the  special  consideration  of  which  sub- 
stance I  shall  conclude  this  lecture. 

This  glass  tube  which  I  hold  in  my  hand  contains  ammonia  m  a  pure  state :  I 
will  endeavor  to  demonstrate  to  you  its  characteristic  properties.  You  remark, 
in  the  first  place,  that  ammonia  is  a  caseous  and  perfectly  colorless  substance ; 
and  you  see  that  this  moistened  slip  of  blue  paper  (tinged  with  the  coloring  mat- 
ter of  the  purple  dahlia)  whoi  introduced  into  the  tube,  immediately  assumes  a 
lively  green  tint ;  and  you  know,  from  what  I  have  already  told  you  when  ex- 
plaining to  you  the  meaning  of  the  term  bases,  that  this  i>roTes  to  us  that  ammo- 
nia is  a  base,  soluble  in  water.  The  solubility  of  ammonia  in  water  is  ver^  con- 
siderable, as  I  will  show  you  by  a  direct  experiment.  I  place  the  tube,  which  is 
now  closed  with  mercury,  over  water ;  the  water  immediately  ascends  forcibly 
into  it,  the  ammooiaeal  gas  beinc  eagerlv  imbibed  b;^  the  water.  I  beg  you  to 
bear  this  fact  in  mind,  as  I  shall  afterwards  have  occasion  to  recur  to  it.  Fmally, 
ammoniacal  sas  possesses  a  highly  characteristic  puneent  odor :  of  this  you  may 
satisfy  yoursdves  by  smelling  to  this  flask,  which  is  filled  with  a  solution  of  am- 
monia. Most  of  you  will  recognize  an  old  acquaintance  in  this  smell,  since  you 
must  hsv^e  met  with  exactly  the  same  kind  in  stables  where  horses  or  other  an- 
imals are  kept,  or  in  the  vicinity  of  dunghills.  The  pungency  of  ammonia  in  a 
very  concentrated  state  is  insupportable  ;  and  I  may  take  this  opportimity  to  re- 
mark, that  a  mixture  of  quick  bme  and  sal-ammoniac,  which  evolves  pure  am- 
moniacal ffas,  has  been  denominated  ''  The  Awakener  of  the  Dead,^^  smce  peo- 
ple have  »equently  been  recalled  to  life  and  consciousness,  from  a  fainting  fit,  or 
from  a  state  of  suspended  animation  and  apparent  death,  by  applying  the  ammo- 
nia in  this  state  to  their  nostrils.  When  I  add  to  these  remarks  upon  the  prop- 
erties of  ammonia,  that  this  subject  is  a  chemical  compound  of  nitrogen  and  hy- 
drogen, I  have  told  you  nearly  everything  you  need  know  respecting  it  for  our 
present  purpose. 

But,  you  may  ask,  how  can  ammoniacal  gas  be  an  essaitial  constituent  of  the 
atmospnere,  if,  notwithstanding  the  pungency  of  its  odor,  we  are  not  able  to 
smell  It  ?  The  answer  to  this  ^uestic»  is  very  obvious.  If  I  place  a  drop  of  con- 
centrated solution  of  ammonia  m  water,  into  this  small  platinum  basin,  and,  pla- 
cing the  basin  over  a  spirit-lamp,  evaporate  this  drop,  you  see  that  not  the  slight- 
est residue  remains ;  and  this  will  convince  you  that  there  is  no  solid  substance 
present  in  the  solution.  The  same  occurs  with  this  second  fluid,  into  which  I  am 
now  introducing  a  slip  of  blue  paper ;  you  see  the  paper  turns  red,  a  proof  of  the 
acidity  of  the  fluid  (it  is  hydrochloric,  or  muriatic  acid  ;)  a  drop  of  it  placed  in  the 
basin  equally  disappears  without  residue  upon  being  heated.  But  now  if  I  place 
a  drop  of  the  ammoniacal  solution  and  a  drop  of  the  hydrochloric  acid  together 
in  the  platinum  basin,  you  find,  upon  evaporation,  that  there  remains  a  solid  white 
substance,  which  is  completely  modorous ;  it  is  a  chemical  combination  of  the 
hydrochloric  acid  with  the  ammonia,  namely  a  salt,  which  all  of  you  probably 
know  under  the  name  of  sal^mmoniac.  That  ammonia  is  really  present  in  this 
salt,  I  can  immediately  prove,  by  adding  some  lime,  which,  by  exposure  to  the 
air  has  effloresced,  or  become  slaked ;  this  base  combining  with  the  hydrochloric 
acid  of  the  sal-ammoniac,  the  ammonia  is  liberated,  and  manifests  its  presence 

ar  its  pungent  odor  as  wdl  as  by  imparting  a  green  tint  to  a  moistened  slip  of 
ne  paper  held  over  it  as  it  escapes. 

If  1  now  take  two  porcelain  basins,  of  somewhat  larger  size  than  the  platinum  ' 
basin,  both  filled  with  chemically  pure  water,  the  addition  of  a  drop  of.  solution 
of  ammonia  to  the  water  in  the  one,  and  of  a  drop  of  hydrochloric  acid  to  that  in 
the  other  basin,  does  not  alter  the  result  of  evaporating  either  fluid ;  there  remains 
no  residue.  If  I  evaporate  separately  the  water  containing  the  smmonia,  and 
that  containing  the  hydrochloric  acid,  Doth  these  substances  will  be  imperceptibly 
carried  off  witn  the  vapor  of  the  water ;  being  so  highly  diluted,  their  usual  ac- 
tion upon  reagent  paper  would  completely  fail,  nur  would  any  ammoniacal  smell 
be  perceptible.  But  if  I  intermix  these  fluids  previous  to  evaporation,  sal-ammo- 
niac would  be  formed,  a  substance  which  does  not  volatilise  at  the  boilinj;  point  I 
of  water,  and  therefore  remains  as  a  residue.  The  ammonia  contained  m  this 
salt  is  easily  detected  in  the  manner  I  have  already  demonstrated  to  you»  and 
even  its  amount  may  be  determined  by  the  balance. 


But,  I  hear  you  ask  again.  What  coDneadoii  hare  all  these  remarks  with  the 
ammoiiia  coDtained  in  atmospheric  air  ?  Grant  me  j;our  patient  attenticn  but  one 
moment  longer,  and  I  shall  immediately  arrive  at  this  pomt. 

Imagine  a  coiJBned  amount  of  air,  containing  anmioniacal  ftA  in  admixture, 
but  in  such  a  minute  proportion,  that  on  account  of  its  dilution,  its  usual  reactions 
(i.  e.  its  characteristic  pungent  odor,  and  its  action  on  the  blue  reagent  paper)  al- 
together fail ;  you  will  understand  that  from  the  great  tendency  of  ammoniacal 
gas  to  dissolve  in  water,  I  am  able  to  bind  this  ammonia  to  water  by  agitating 
with  water  the  air  in  which  it  is  contained  in  admixture.  Indeed,  even  when 
thus  dissolved  in  water,  its  minute  proportion  still  prevents  its  being  detected  by 
the  usual  reactions.  6v  the  addition  of  hydrochloric  acid,  however,  I  can  pro* 
duce  an  ammoniacal  salt  (sal-ammoniac,)  which  remains  as  a  residue  upon  evap> 
orating  the  water,  and  is  the  means  of  determining  the  proportionate  amount  of 
ammonia  in  the  atmosphere.  But  the  amount  of  ammonia  in  the  atmosphere  is 
80  very  minute,  that  were  1  to  perform  the  process  just  now  described,  I  could 
hardly  expect  any  correct  result,  unless  I  made  mj  experiment  upon  enormous 
quantities  of  air,  which  would  be  a  matter  of  consideranle  difficulty.  But  there 
are  certain  processes  in  nature  which  save  the  chemist  all  this  trouble  and  labor, 
and  have,  moreover,  the  advantage  of  presenting  the  ammonia  contained  in  a 
very  large  quantity  of  air,  dissolved,  without  any  labor  on  his  part,  in  a  propor- 
tionately small  amount  of  water.  These  processes  are  the  formation  of  rain  and 
snow.  Ammonia  has  invariablv  been  detected  in  rain  water,  and  in  snow,  when- 
ever care  has  been  taken  to  add  to  these  substances  some  hydrochloric  acid,  pre- 
rious  to  evaporation,  and  thus  to  cause  the  formation  of  sal-ammoniac  The 
most  decisive  experiments  have  been  made  for  this  purpose  by  many  chemists» 
and  other  natural  philosophers,  and  invariably  with  the  same  result. 

It  WÜ1  now^  be  intelligible  to  you  upon  what  grounds  we  consider  ammonia  to 
be  an  essential  constituent  of  the  atmosphere ;  and  yon  will  also  understand  the 
reason  why,  in  former  times,  it  might  be  so  easily  overlooked  in  investigations 
into  the  composition  and  constitution  of  the  air. 

I  think,  moreover,  I  have  now  answered  satisfactorily  your  question,  "  Why 
the  ammonia  in  the  air  is  not  perceptible  to  our  sense  of  smell  ?"  so  that  there 
remains  nothing  but  to  conclude  my  lecture.  However,  before  we  separate,  per- 
mit me  to  call  your  attention  to  what  has  taken  place  in  the  meanwhile  with  the 
tumbler,  whicn,  as  you  will  recollect,  I  filled  to  the  brim  with  carbonic  acid,  and 
put  aside.  You  see  I  now  introduce  a  lighted  taper,  and  it  continues  to  bum 
with  a  steady  flame ;  this  proves  to  you  that  the  cart)onic  acid  is  no  lonj^er  present 
in  the  mmbler,  and  that,  notwithstanding  its  greater  specific  gravity,  it  has  been 
displaced  by  the  far  lighter  atmospheric  air.  I  shall  have  occasion,  in  my  next 
lecture,  to  apply  the  result  of  this  experiment  to  the  eiplanation  of  that  natural 
law  which  insures  the  intermixture  of  all  gaseous  bodies. 
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LECTURE   III. 


TBE  ATM08PHEa£.^CoxirrnnTAnoN.) 

iBTMtfftflaB  Into  111»  Oii^bi  of  the  Conatltaent»of  ttie  Atmoapbore. . .  .Its  Non-EHantkl  Conrtitaenti 

DUnuion  of  Gaaea. 

WsRE  I  to  inquire  of  you^  Gentlemen,  whence  you  suppose  all  the  water  has 
be&i  derired,  which,  in  the  comnaratiyely  short  pmod  of  your  lives,  has  fallen  in 
the  form  of  rain  or  snow  from  tiie  atmosphere,  every  one  of  you  would  answer, 
that  this  water  had  previously  entered  the  air  in  the  form  of  vapor,  owing  to  the 
process  of  evapoiation  going  on  incessantly  from  hrooks,  rivers,  lakes,  seas,  and 
moist  soils ;  that  under  certain  favorable  circumstances  it  formed  clouds,  and 
again  returned  to  the  surface  of  our  earth  in  the  form  of  rain  or  snow,  in  order  to 
pass  through  the  same  varying  phases  of  this  rotation  incessantly.  For  that  this 
water  should  have  originated  in  the  air,  or  should  have  entered  our  atmosphere 
from  the  free  space  of  the  universe,  will  appear  improbable,  to  any  one  who  has 
ever  taken  the  trouble  to  observe  the  process  of  drymg  any  moistened  surface,  or 
the  gradual  disappMsarance  of  any  mass  of  fluid  water  exposed  in  an  open  vessel 
to  the  air ;  since  it  is  easy  to  imagme  that  the  same  process  takes  place  with  every 
surface  of  water  «o  exposed,  and  thus  to  form  a  correct  opinion  as  to  the  origin  of  [ 
rain  and  snow  water.  Natural  philosophy,  chemistry,  and  meteorology,  have  ar- 
rived at  the  same  conclusion  by  means  oi  the  most  minute  observations,  and  the 
most  comprehensive  calculations. 

Thus,  that  which  the  more  intelligent  part  of  the  public  universally  consider  to 
be  the  probable  source  of  the  water  m  the  atmosphere,  exactly  agrees  with  the 
results  of  scientific  investigation ;  and  I  might  dismiss  this  matter  very  summa- 
rily, were  this  the  case  also  with  respect  to  the  other  constituents  of  the  atmos- 
phere. But  it  is  not  so ;  and  I  must,  therefore,  first  examine  and  discuss  the  origin 
of  the  several  constituents  of  the  atmosphere,  before  entering  upon  the  considera- 
tion  of  other  subjects.  The  investigation  of  this  matter  will  not  merely  tend  to 
facilitate  your  comiHrehension  of  my  fViture  lectures,  but  wül  also  afiford  you  an 
insight  into  the  harmony  of  creatioa,  and  that  Sublime  Wisdom  to  which  this 
harmony  is  owing :  and  will  furnish  vou,  perhaps,  with  a  more  vivid  impression, 
a  deeper  insight  into  that  wisdom,  tnan  can  be  derived  from  any  other  -depart- 
ment of  natural  science. 

If  you  will  bear  in  mind.  Gentlemen,  that  Oxtobn  is  absolutely  necessary  for 
the  support  of  the  life  of  man  and  animals,  as  well  as  for  sustaining  innumerable 
processes  of  combustion  (for  all  animals  would  die,  and  every  flame  and  light 
would  be  extinguished  immediately»  were  the  atmosphere  deprived  of  its  ox- 
ygen,) and  that,  nevertheless,  the  amount  of  oxygea  in  the  air  remains  con- 
stantly and  invariably  the  same ;  the  question  will  very  naturally  occur  to  you. 
How  IS  this  oxygen  reproduced  ?  Whence  is  that  necessary  and  constant  supply  ? 
The  solution  of  these  questions  belongs  properly  to  the  cnemist,  since  he  ou^ht 
to  be  best  and  most  exactly  acquainted  with  the  various  modes  of  the  production 
and  preparation  of  oxy^^en.  The  question  in  itself  wiU  appear  superfluous,  cnlj 
if  we  admit  the  supposition  that  the  creation  of  elements  is  still  continuing ;  for, 
in  that  case,  the  inquiry  would  be  at  an  end,  and  the  subject  placed  altogether  be- 
yond the  domain  of  sciäitific  research,  by  the  simple  statement  of  the  fact  that 
it  is  produced.  There  exists,  however,  not  one  single  fact  of  any  scientific  value, 
to  support  such  a  notion ;  it  is,  therefore,  most  rational  to  leave  it  altogether  out 
of  the  question,  and  exclusively  to  listen  to  chemical  experience. 

The  science  of  Chemistry  possesses  a  great  many  methods  of  producing  oxygen ; 
among  all  these  methods,  nowever,  there  is  but  one  which  can  guide  us  in  ascer- 
taining the  origin  of  the  oxygen  in  the  atmosphere,  because  it  is  obviously  the 
same  method  which  Nature  constantly  employs  to  cover  the  enormous  consump- 
tion of  atmospheric  oxygen,  by  its  reproduction.  This  method  of  producing  ox- 
ygen, which  the  chemist  pursues  upon  a  small  scale  in  his  laboratory.  Nature  em- 
ploys on  a  grand  one  in  ner  magnificent  operations ;  unless,  indeed,  the  chemist 
prefers  other  methods  on  account  of  their  greater  degree  of  rapidity  and  conve- 
nience.   This  depends  simply  upon  the  decomposition  of  water  by  living  plants 


under  the  inflneiice  of  light,  carbonic  acid  being  present ;  by  which  process  of  de- 
composition, the  oxygen,  which,  as  I  hare  already  stated,  exists  in  the  water  in 
comtnnatioQ  with  hydrog^,  is  separated  and  yielded  up  to  the  atmosphere.  This 
process  of  the  sepcuratign  of  oxygen  from  water,  by  hving  plants,  has  been  un- 
derstood for  a  very  long  time ;  but  that  the  abscnrption  oi  carbonic  acid  is  the 
cause  of  the  separation  of  the  oxygen,  may  perhaps  not  be  so  generally  known. 
I  will,  therefore,  communicate  to  you  an  experiment  which  I  made  with  regard 
to  tins  point. 

I  took  a  glass  flask  filled  with  pure  water,  and  put  a  few  fresh  geranium-leaves 
into  it ;  I  then  placed  the  flask  in  an  inverted  position,  into  a  flat  vessel,  also 
equally  filled  with  water,  so  that  neither  the  water  could  run  out,  nor  any  air 
enter  the  flask.  Nevertheless,  after  the  lapse  of  a  short  time,  an  immense  num- 
ber of  small  bubbles  of  air  formed  upon  the  surface  of  the  leaves ;  which,  grad- 
ually increasing  in  size,  at  length  left  the  leaves,  ascended  through  the  water, 
and  formed  at  the  upper  part  ofthe  flask,  one  bubble  of  a  larger  size.  This  evo- 
lution of  gas  was  manifestier  accelerated  when  I  placed  the  flask  in  the  sunshine. 
The  bubble  upon  examination  was  found  to  ccmsist  of  pure  oxygen  gas.  After 
the  lapse  of  not  quite  two  days,  the  evcdution  of  oxygen  ceased  ;  from  this  we 
must  infer  that  the  leaves  in  themselves  (which  we  must  consider  to  be  living  as 
long  as  they  are  fresh)  are  deficient  in  that  condition  upon  which  their  proirarty 
of  separating  oxygen  depends.  Now,  upon  adding  a  few  bubbles  cMf  carbonic 
add  to  the  water  of  the  flask,  the  evolution  of  oxygen  immediately  recommenced ; 
on  the  third  day  oi' the  experiment  it  stopped  again,  but  recommenced  upon  some 
more  carbonic  acid  being  added.  I  was  obliged  to  discontinue  the  e^riment 
upon  the  firarth  day,  as  the  leaves  were  then  beguming  to  fade.  Many  similar 
experiments  have,  however,  been  made  by  chemists,  and  invariably  with  the 
same  result.  I  do  not  precisely  know,  Gentlemen,  whether  the  conclusion  dedu- 
ced from  these  experiments,  namely,  that  it  is  the  carbonic  acid  which  causes  the 
evolution  of  the  oxygen  in  this  process,  will  appear  quite  satisfactory  to  you.  I 
can,  however,  assure  you  that  it  is  impossible,  at  present,  to  give  a  better  explan- 
ation of  the  separation  of  the  oxygen  in  this  operation ;  and  whatever  you  may 
think  of  the  process  itself,  it  must  be  acknowledged  to  be  a  rich  source  or  ox]^gen, 
deriving  a  still  higher  importance  from  the  fact  that  vegetation  under  the  influ- 
ence of  light  is  the  only  process  employed  by  Nature  for  the  reproduction  of  that 
important  element. 

With  regard  to  Nitrogen,  the  inquiry  into  the  origin  of  this  constituent  of  the 
atmosphere  may  be  said  to  merge  into  a  general  one,  as  to  the  original  formation 
of  the  elements.  Taking  into  consideration  the  passive  condition  of  this  sub- 
stance, that  is,  its  feeble  participation  even  in  the  artificial  processes  of  the  labor- 
atory, (although  according  to  tne  evidence  of  chemists,  these  are  more  manifold 
snd  varied  there  than  in  Uie  economy  of  nature,  since  a  number  of  nitrogen  com- 
pounds which  do  not  exist  in  nature,  are  yet  frequently  produced  in  the  chemical 
laboratory y  though  in  a  very  elaborate  manner,)  we  may  at  once  admit  the  sup- 
positian  that  we  probably  shall  not  be  able  to  detect  processes  occurring  on  a 
large  scale  in  which  the  amount  of  nitrogen  contained  in  the  atmosphere  is  de- 
crnsed,  by  chemically  combining  with  other  substances.  And  indeed  this  suppo- 
sition, which  is  based  upon  the  general  properties  of  nitrogen,  receives  a  positive 
character,  when,  looking  round  m  nature  for  any  such  processes,  we  perceive  none. 
The  only  poeess  in  nature  which  mi«^ht  be  here  adduced  is  the  formaticm  of  nitric 
acid  in  tne  air  by  flashes  of  lighming  passing  through  it ;  this  is,  however,  of 
vcTy  secondary  importance  compared  to  the  fomation  of  those  infinitely  large 
quantities  of  the  same  acid,  in  the  production  of  which  the  nitrogen  of  the  at- 
mosphere has  not  the  slightest  share,  according  to  the  investigations  and  experi- 
ments of  one  of  the  best  French  chemists  (Gay-Lussac)  and  others  ,-*  I  mention 
this,  at  this  time,  only  en  passant,  in  order  to  avoid  being  reproached  with  having 
willmgly  concealed  from  you  a  fact  which  may  appear,  at  first  sight,  to  militate 
aigainst  my  views. 

We  can  discover  no  process  in  nature  by  which  the  amount  of  nitrogen  in  the 
atmosphere  can  be  materially  decreased ;  nor  is  there,  to  our  knowledge,  on  the 

*The  alliuktti  in  the  text  Is  to  the  fonnation  of  nitrate  of  potass  in  the  toil  in  the  East  Indies,  and  else- 
wbcr^  Tlie  nitrogen  of  this  salt  has  been  proved  to  be  derived  from  the  decay  of  nitrogenized  matters 
pt^tnt^  or.  accordmg  to  MeUi^  to  the^nddation  and  absorption  of  ammnoni«  during  the  decay  of  organic 


other  hand»  any  process  in  nature  tending  to  its  augmentation ;  the  combiistian  of 
nitrogenous  or^nic  substances,  which  certainly  is  capable  of  yieldin'g  nitrogen,  is 
but  very  insignificant,  and  may  be  rightly  considaed  as  a  means  of  replacing  that 
portion  of  the  nitrogen,  which  the  formation  of  nitric  acid,  during  thunderstorms, 
withdraws  from  the  air.  We  must,  therefore,  suppose  the  amount  of  nitrogen  in 
the  atmosphere  to  be  definite  and  invariable ;  and  all  scientific  inresti^tions 
hitherto  made,  support  this  opinion^  This  permanency  in  the  amount  ofmtrogen 
in  the  atmosphere,  once  admitted,  and  taking  into  consideration  that  there  is 
good  reason  to  beUeye  that  the  same  has  been  the  case  in  the  past,  and  wUl  be 
equally  so  in  the  future,  you  will  understand.  Gentlemen,  why  the  inquiry  for  the 
manner  in  which  nitrogen  came  into  the  atmosphere,  is  one  and  the  same  with 
that  respectinjg  the  ori^rinal  formation  of  this  element ;  and  that,  knowing  noth- 
ing certain  with  regard  to  the  formation  of  the  other  elements  composing  the 
materials  of  which  our  planet  is  made  up,  we  are  also  completely  in  the  dark  with 
respect  to  the  original  formation  of  nitrogen :  all  we  know  of  the  matter  is,  that 
the  nitrogen  is  present  in  the  atmosphere,  because  it  existed  in  it  from  the  very 
beginning. 

We  now  turn  to  the  Carbonic  Acid  ;  and  here  we  must  first  endeavor  to  answer 
the  question,  whether  we  can  discover  any  process  in  nature  tending  to  explain, 
not  so  much  the  presence  of  carbonic  acid  as  its  constant  supply,  or  restitution  to 
the  atmosphere.  For  since  (as  I  intend  to  demonstrate  on  a  future  occasion,) 
there  are  certain  processes  coDtinually  goin^  forward  in  nature  calculated  to  de- 
pive  the  atmosphere  of  its  carbonic  acid,  it  is  very  natural  that  we  should  exam- 
me  whence  the  atmosphere  derives  a  constant  supply  of  this  essential  constituent, 
so  as  to  balance  its  consumption.  This  supply  comes  from  various  quarters.  I 
will  not,  however,  enter  here  into  a  minute  exposition  and  development  of  the  va- 
rious natural  processes  for  the  production  of  carbonic  acid,  but  will  content  myself 
with  merely  mentioning  them  by  name :  these  processes  are — ^the  respiration  of 
man  and  animals ;  the  combustion  of  carbonaceous  substances,  such  as  charcoal, 
wood,  &c. ;  fermentation  and  decomposition  (or  disorganization)  of  organic  bodies ; 
and  the  emission  of  volcanoes.  All  these  processes  yield  a  rich  supply  of  carbonic 
add  to  the  atmosphere.*  The  number  of  these  processes,  and,  still  mwe,  their 
magnitude  and  extent,  which,  without  my  endeavoring  to  load  your  memory  with 
figures,  will  appear  to  you  considerable  enough  to  prove  that  there  must  exist  a 
very  energetic  process,  which,  by  constantly  withdrawioff  carbonic  acid  from  the 
atmosphere,  serves  to  counterbalance  this  enormous  supply,  and  to  prevent  its  un- 
due accumulation.  And  if  you  reflect  upon  the  fact  that  this  carbonic  acid  in  most 
cases  is  formed  at  the  expense  of  the  atmospheric  oxygen  (as  is  the  case  especially 
in  respiration,  combustion,  and  the  decomposition  of^ organic  substances),  you  will 
easily  comprehend  that  the  process  counteracting  this  accumulation  of  carbonic 
acid  m  the  atmosphere  cannot  be  confined  to  the  mere  withdrawal  of  this  substance 
from  the  air,  but  that  at  the  same  time  a  reproduction  of  oxygen  must  take  place,  if 
the  equilibrium,  or  proportion  between  the  constituents  of  the  atmosphere,  is  to  be 
peserved ;  that  is,  if  the  atmosphere  is  to  retain  its  least  normal  amount  of  car- 
ixmic  acid,  and  its  greatest  normal  amount  of  oxygen.  It  is  probable,  as  I  have 
ahready  demonstrated  to  you,  that  the  consumption  of  carbonic  acid  and  the  produc- 
tion of^ oxygen  in  the  great  laboratory  of  Nature  are  effected  only  by  vegetation — 
by  the  living  energy  of  plants  under  the  influence  of  light  It  will  not,  therefore, 
surprise  you  to  hear  me  describe  the  life  of  the  vegetable  world  as  that  process 
which  renders  the  accumulation  of  carbonic  acid  m  the  atmosphere  impossible, 
and,  at  the  same  time,  assert  that  it  is  the  means  of  maintaining  its  proper  pro- 
portional amount  of  oxygen.  It  is  to  this  mutual  relation  between  the  vegetable 
and  animal  kingdoms,  tnat  I  desire  to  call  your  particular  attention ;  since  this 
will  tend  to  afford  you  a  certain  insight  into  the  infinitely  judicious  arrangement 
of  the  great  household  of  Nature ;  and  whenever,  in  the  course  of  these  lectures, 

*  The  reftder  may  form  some  idea  of  the  enormous  «mount  of  carbonic  acid  yielded  to  the  atmosphere, 
by  considering  that  upwards  of  two  millions  of  tons  of  coals  are  consumed  annually  in  the  English  me- 
tropotts,  and  its  suburbs,  the  combustion  of  which  requires  more  than  double  that  amount  of  oxygen.  To 
this  must  be  added,  the  carbonic  acid  produced  by  the  burning  of  tallow,  wax.  oil,  and  other  substance«. 
And  again,  in  the  same  area,  that  is.  a  circle  with  a  diameter  of  not  more  than  10  miles,  there  are  9»000,000 
of  human  beings,  each  on  an  average  yielding  four  pounds  of  carbonic  acid  daily  to  the  atmosphere.  Of 
horses  and  other  animals  at  least  half  a  million  must  be  reckoned.  The  lowest  estimated  amount  of  car- 
bonic add  thus  supplied  to  the  aunospbere  by  London  and  iu  environs  will  exceed  10,000,000  tons 
annually. 


yoa  mmy  fed  dismclined  to  listen  attentirely  to  mf  remarks  and  eiplanatioos — 
perham  beotuae  jaa  find  it  difficult  to  comprehend  entirely  new  truths,  or,  per- 
haps, because  yoa  cannot  readily  abandon  your  old  and  cherished  prejudices — ^let 
me  entreat  you  to  reeal  to  your  minds  this  indication  of  Infinite  Wisdom  in  the 
arrangements  of  Nature ;  and  from  this  recollection  to  ^ther  courage  to  combat 
your  disinclmaücn  for  study,  or  to  surrender  your  prejudices  until  you  hare  attain- 
ed cpnYictioQ  of  the  truth ;  and  this  in  a  scientific  fobm,  and  supported  by  sciek- 
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lu  conclnsicii,  permit  me  to  remark,  with  regard  to  the  proportional  amount  of 
carbonic  acid  in  tne  atmosphere,  that  in  all  probability  it  was  far  richer  in  carbonic 
acid,  and  far  poorer  in  oxygen,  in  those  remote  periods  of  the  earth's  histor^^,  studied 
only  by  the  Geologist :  and  taking,  of  course,  some  other  circumstances  into  con- 
aideration,  this  fact  fully  explains  the  existence  of  the  collossal  flora  of  the  prime- 
Tal  world,  on  the  one  nana,  and  the  non-existence  of  those  species  of  animals 
which  require  for  their  sustenance  an  atmosphere  rich  in  oxygen,  on  the  other. 
These  are  phenomena  which  have  long  since  been  understood  as  scientific  facts. 
The  carbon  oi  this  primeval  carbonic  acid,  laid  up  in  the  strata  of  the  earth  in  the 
fonn  of  Anthracite,  and  other  varieties  of  fossil  coal,  proves  at  the  present  time  as 
advantaj^eous  to  us  as  the  oxygen  separated  during  the  existence  of  the  primeval 
flora,  with  which  our  atmosphere  has  been  grauiuaily  enriched.  But  these  obser- 
Tations  belong  rather  to  another  science,  and  I  must  therefore,  for  more  extensive 
and  minute  information  on  this  highly  interesting  subject,  refer  you  to  works  on 
Geology.* 

I  now  come  to  Ammonia,  and  I  shall  also  endeavor  to  demonstrate  to  you  the 
origin  of  this  constituent  of  the  atmosphere,  although  you  must  permit  me  here  to 
pre-suppose  as  known,  some  matters,  into  the  explanation  of  which  we  shall  sub- 
aequently  have  occasion  to  enter  more  minutely ;  viz.  the  process  of  putrefaction, 
or  decomposition  of  organic,  and  especially  or  animal  bodies.  If  we  in<^uire  of 
the  Chemist  what  are  the  nossible  sources  of  that  gaseus  compound  of  nitrogen 
and  hydrogen,  denominatea  Ammonia  ?  He  will  tell  us  that  there  are  a  con- 
sideraole  number  of  them ;  but  none  of  these  are  sufficient  to  explain  the  form- 
ation of  ammonia  in  the  great  economy  of  nature,  with  the  exception  of  the 
putrefaction  and  decomposition  of  nitrogenious  substances. 

Owing  to  these  processes  of  decomposition,  especially  of  animal  substances, 
exceedingly  large  quantities  of  ammonia  are  constantly  produced,  and,  intermixing 
with  the  atmosphere,  admit  of  easy  detection,  in  all  cases  where  the  air  in  the 
immediate  vicinity  of  decaying  organic,  and  especially  animal  substances,  is  t^ted 
for  its  ]»e8ence ;  mdeed,  our  sense  of  smell  is  quite  adequate  to  detect  the  mere 
presence  of  ammonia  in  the  air ;  and  when  a  determination  of  the  exact  quantity 
of  this  substance  present  is  not  required,  it  is  in  itself  sufficient.  I  can  confirm 
the  correctness  of  this  assertion  by  an  illustration  taken  from  the  sphere  of  your 
own  ei^erience. 

Certainly,  Gentlemen,  all  of  you  will  have  been  struck  with  that  characteristic 
odor  which  you  perceive  upon  visiting  your  stables,  and  which  makes  your  eyes 
water ;  and,  had  you  upon  one  of  these  visits  taken  a  slip  of  blue  Georgma  paper 
with  yon,  you  would  have  found  it  assuming  a  green  tint  af^er  the  lapse  of  a  very 
ahoft  time.  Yon  may  make  this  experiment  for  your  own  satisfaction  at  any  time ; 
I  must,  however,  remark  that  ammonia  being  a  volatile  substance,  the  green  tint 
disappears  in  the  open  air.  The  air  in  the  stable  possesses  the  property  of  affect- 
m^  your  sense  ci  smell,  your  eyes,  and  your  blue  paper,  only  rrom  the  amount 
of  ammonia  it  contains ;  and  wnich  in  the  stable  is  more  considerable  than  out- 
aide,  m  the  free  air.  And  when  I  tell  you  that  no  animal  substance  is  capable  of 
fonnin^  larger  Quantities  of  ammonia,  during  its  putrefaction  and  decomposition, 
than  nrme,  it  wul  not  by  any  means  surprise  you  that  the  air  of  your  stables  should 
be  so  rich  in  ammonia.  The  air  in  stables  is  constantly  displaced  and  replaced  by 
fresh  air,  which  in  its  turn  becomes  also  charged  with  ammonia,  because  the  pro* 
ceaa  of  decomposition  of  animal  substances,  and  especially  of  urine,  giving  rise 
to  the  formation  of  ammonia  is  constantly  going  on  there. 

I  will  take  this  opportunity  of  furnishing  you  with  a  very  simple  method  of 
fixing  the  greater  proportion  ci  the  ammonia  in  the  air  of  your  stables,  so  as  to 

**Pliinips'f  Geology,  in  Two  Voll.  feap.  8to.  of  Ludner't  ' 
who  wUh  to  panne  tfai«  lobjeet. 


Cabinet  Cfdopadia."  ia  well  suited  to  those 


prercDt  its  escapiiig  and  being  lost  in  the  external  atmosphere.  I  shall  have  oeca- 
sku  hereafter,  when  treating  of  manures,  to  demonstrate  the  importance  of  pre- 
serving the  ammonia,  if  you  wish  to  benefit  your  crops  by  the  nitrogoi  of  stable 
urine.  You  have  only  to  place  some  flat  vessels  filled  with  hydrochloric  acid  in 
the  stables,  and  the  ammonia,  beins  an  alkaline  substance,  or  base,  will  be 
absorbed  by  the  hydrochloric  aid,  and  form  hydrochlorate  of  ammonia,  that  is  sal- 
ammoniac 

Let  me  illustrate  this  by  an  experiment. — I  have  here  a  bell-glass,  to  which  the 
atmojBpherie  air  of  this  apartment  has  free  access.  To  convert  the  air  ccmtained 
in  this  glass  into  stable  air,  that  is,  into  an  air  containing  more  ammonia  than  is 
usual  in  the  atmosphere,  I  need  only  place  the  beU-glass  over  something  whence 
ammonia  is  exhaling.  I  take  a  small  platinum  b^in,  containing  a  solution  of 
ammonia ;  the  ammonia  evaporates  spontaneously  from  this ;  if  I  place  it  under 
the  bell-glass  for  a  few  minutes,  the  confined  air  is  converted  into  air  preciselv  Uke 
that  of  a  stable,  as  you  may  perceive  by  the  smell,  or  bv  testing  it  with  dahlia 
paper.  I  take  another  small  platinum  basin  fiUed  with  hydrochlonc  acid ;  if  I  now 
place  this  under  the  bell-^lass,  you  will  immediately  paceive  the  formation  of  a 
white  crust  around  the  brim  of  the  basin. 

I  will  first  evaporate  a  small  portion  of  hydrochloric  acid,  which  has  not  been 
.  exposed  to  the  air  of  the  bell-glass.  You  see  it  leaves  no  residue — it  contains  no 
sal-ammoniac.  Now,  if  I  evaporate  the  contents  of  the  basin  which  has  been 
under  the  bell-glass,  you  see  a  white  inodorous  salt  remains ;  this  is  sal-ammo- 
niac, and  I  need  only  rub  this  together  with  lime,  to  evolve  pure  ammoniacal  gas. 

When  we  reflect  upon  the  extent  to  which  the  processes  of  putrefaction,  not 
onlv  of  the  excretions  of  man  and  animals,  but  also  of  the  entire  lx)dies  of  animals 
and  of  men,  and  of  the  decay  of  planu,  are  ever  proceeding,  and  calculate  the 
enormous  quantities  of  ammonia  these  natural  processes  must  necessarily  have 
produced  during  thousands  of  years,  and  compsure  with  this  the  comparatively 
minute  amount  of  ammonia,  which  is  found  present  at  any  time  in  the  atmos- 
.nhere,  or  in  rain-water  and  snow,  the  conviction  is  forced  upon  us,  that  there  must 
be  some  cause,  powerfully  and  ccmtinually  counteracting  the  accumulation  of  am- 
monia. But  we  are  not  able  to  discover  in  nature  any  process  for  fixing  ammonia 
similar  to  that  I  have  just  employed  in  my  experiment,  by  the  formation  of  a 
non-volatile  ammoniacal  salt  we  need  not,  indeed,  seek  for  such  a  process, 
since  we  nowhere  meet  with  its  necessary  product,  that  is,  the  ammoniacal  salt ; 
we  are  compelled,  therefore,  to  ccmclude  that  the  process  employed  by  nature  for 
fixing  the  ammonia  of  the  atmosphere  depends  upon  a  different  principle.  What 
the  real  nature  of  that  process  is,  I  cannot  at  present  explain  to  you  without  dis- 
turbing the  systematic  arrangement  of  my  lectures,  and  exposing  myself  to  the 
risk  of  being  misunderstood.  I  shall,  however,  in  the  second  part  of  these  lec- 
tures, give  you  the  necessary  information  upon  this  point ;  for  the  present  it  is 
sufi&cient  that  you  should  know  that  such  a  process  mtut  necessarily  exist. 

Having  thus  discussed  with  sufficient  fulness  the  essential  constituents  of  the 
atmosphere,  I  will  add  a  few  words  only  respectiog  some  merely  accidental  con- 
stituents, that  is,  substances  which  are  sometimes,  but  not  always  and  everywhere 
found  in  the  air,  contenting  myself  with  furnishing  you  with  the  names  of  the 
principal  of  them,  t)ie  palaces  where  they  are  found,  and  the  manner  of  their  form- 
ation, since  any  more  minute  information  on  this  point  would  be  altogether  usele 
for  our  present  puipose. 

These  aecidentaf  constituents  are — 1st,  Dust.  This  is  more  especially  found  in 
the  atmosphere  after  a  l(Hig  continuance  of  dry  weather.  2nd,  Nitric  Acid.  This 
is  present  m  the  air  after  thunder-storms.  3d.  The  constituents  of  sea-^oater  are 
fouod  in  the  air  near  the  sea-coast,  especially  after  hurricanes  blowing  inland  from 
the  sea.  4th.  Certain  gaseous  compounds  of  Carbon^  Sulphur^  or  Phosphorus^ 
with  Hydrogen ;  are  met  with  in  the  vicinity  of  marshes,  swamps,  stagnant 
water,  «c.   These  are  all  we  need  mention. 

Let  me  now  say  a  few  words  respecting  the  Diffusion  of  Gases. 

By  diffusion  we  understand  that  property  of  gaseous  bodies  to  intermix  uni- 

forxnly  or  become  completely  diffused  through  each  other,  even  in  such  cases 

where  we  should  deem  it  impossible,  were  we  not  assured  of  the  fact.    In  this 

•  property  they  differ  entirely  from  liquids,  as  I  will  proceed  to  show  yjou  by  a  lew 

experiments. 


The  glass  flask  I  hold  in  my  hand  contains  two  different  liquids,  a  blue  and  a 
colorless  one ;  the  blue  fluid  at  the  bottom  is  a  solution  of  sulphate  of  cc^per,  the 
colorless  fluid  is  pure  water,  which,  as  you  see,  floats  upon  the  blue  fluid,  because 
it  is  q)ecificaÜy  lighter.  Here  the  familiar  instance  of  oil  and  water  will  occur  to 
you ;  the  difierence  in  the  specific  gravity  of  these  fluids  prevents  their  intermixing. 
Yoo  know.  Gentlemen,  that  liquids  arrange  themselves  according  to  their  densities, 
the  heaviest  beneath,  the  lightest  uppermost. 

But  it  is  altogether  difierent  with  gaseous  substances.  You  will,  no  doubt, 
recollect  the  experiments  made  in  my  last  lecture,  to  demonstrate  to  vou  that  car- 
bonic add  is  heavier  than  atmospheric  air,  and  you  will  remember  tnat,  amongst 
other  experiments,  I  filled  a  tumbler  with  carbouic  acid,  and  placed  it  aside. 
Ejiowinf  that  carbonic  acid  is  ftur  heavier  than  atmospheric  air,  you  miffht  rea- 
sonably have  expected  that  the  carbonic  acid  would  remain  in  tne  tumbler,  and 
yet,  wnen  looking  for  it  after  the  lapse  of  half  an  hour,  it  was  completely  eone ; 
a  lighted  taper  placed  inside  the  tumbler  continued  to  bum  with  a  steady  flame, 
snd  had  we  taken  the  trpuble  to  analyse  the  air  in  the  tumbler,  we  should  have 
found  it  contained  no  greater  amount  of  carbonic  acid  than  the  air  in  the 
apartment. 

Thus  a  complete  intermixture  had  taken  place,  notwithstanding  the  great  dif- 
ference between  the  specific  gravity  of  carbonic  acid  and  atmospheric  air. 

Yon  must  not  imagme,  Gentlemen,  that  this  tendency  to  intermix, — a  tendency 
80  difierent  to  what  we  find  with  respect  to  liquids,  is  confined  to  the  single 
instance  of  cEurbonic  acid  and  atmospheric  air.  On  the  contrary,  the  same  thing 
appears  with  all  gaseous  bodies,  without  exception ;  it  must,  therefore,  be  under- 
stood by  you  to  be  a  positive  law  for  gases. 

I  scarcely  need  tell  you  the  reason  why  I  have  made  these  experiments,  and  am 
so  desirous  of  making  you  understand  this  property  of  ffases  to  intermix,  and  to 
become  difiuaed  throughout  each  other,  as  you  will  probaoly  at  once  perceive  that 
it  was  to  impress  upon  your  minds  the  cause  of  the  perfect  intermixture  of  the 
several  constituents  of  the  atmosphere,  notwithstanding  the  difierence  in  their 
specific  gravities.  Unless  I  had  made  you  acquainted  with  this  law  of  gaseous 
substances,  you  might  perhaps  have  conjectured  that  the  various  atmospheric  cur- 
rents— ^the  winds — ^were  the  cause  of  that  perfect  intermixture ;  but  you  will  now 
know  that,  althoujo^h  the  minds  may  serve  to  accelerate  it,  it  would  certainly  tsÜLe 
place  without  their  assistance. 

The  impcNTtance  of  this  property  of  the  gases. to  the  welfare  of  all  living  beings, 
is  too  obvious  to  need  any  lengthened  remarks.  It  is  owing  to  this  property  that 
all  organized,  living  creatures  find,  at  all  times,  and  in  all  places,  in  the  atmos- 
phere, that  constituent  upon  which  their  existence  depends ;  on  the  other  hand,  it 
altogether  prevents  the  accumulation  of  any  one  element  in  particular  places,  the 
too  great  abundance  of  which  would  be  injurious,  and  thus  we  must  acknowledge, 
that  this  apparently  insignificant  property  of  gaseous  bodies,  is  a  necessary  con- 
ditiai  of  animal  and  vegetable  life« 


LECTURE  IV. 

ON  WATER. 


ChemicaUypiire Water— its  oonfltltnent« 

Water The  Water  of  Spring»— Rivera Sea  Water. 


Water  aa  a  solvent  for  many  substances. 
Wen  Water. 


.Rain 


Water  is  a  compound  substance ;  it  is  a  chemical  combination  of  two  gaseous 
bodies — oxygen  ana  hydrogen.  The  science  of  Chemistry  enables  us  to  combine 
oxygen  and  hydrogen,  and  thus  to  produce  water  artificially.  On  the  other  hand, 
it  teaches  us  now  to  separate  its  constituents  from  each  other — that  is,  to  decom- 
pose it.  The  apparatus  you  see  around  me  is  introduced  here  for  the  purpose  of 
showing  you,  by  a  few  experiments,  the  formation  and  decomposition  of  water. — 
Before,  however,  entering  upon  these  experiments,  permit  me.  Gentlemen,  to  ofier 
you  a  few  preliminary  remarks  upon  one  of  the  constituents  of  water,  of  which 


we  have  not  yet  Bpoken — namely,  hydrogen — as  many  of  you  may  not  be  ac- 
quainted with  its  properties. 

The  name  of  this  substance  refers  to  its  forming  water  when  combined  with 
oxygen ;  it  is  derived  from  Ü<ap,  water,  and  /cyvaai,  J  generate.  Hydrogen  is  a 
gaseous  body  like  oxygen»  nitrogen,  &c.,  but  it  differs  from  these  and  from  all 
other  elements  (chemists  designate  by  the  term  **  element "  all  those  bodies  which 
they  are  unable  to  decompose,  and  which  must,  therefore,  be  considered  simple 
bodies — about  fifty-six  sucn  simple  bodies  are  at  present  known,)  by  its  specific 
gravity^  being  fourteen  times  lighter  than  atmospheric  air  ;  and  it  is  further  cha- 
racterized by  its  tendency  to  combine  with  oxygen,  producing  flame — whence  it 
is  also  denominated  inflammable  air — whilst  it  is  not  capable  of  supporting  the 
combustion  of  other  bodies.  I  have  here  a  small  gasometer  filled  witn  hydrog^en 
gas;  I  allow  a  small  portion  to  escape  into  this  little  balloon,  so  as  to  inflate  it ; 
you  see  it  ascends  rapidly  in  the  atmosphere  ;  this  proves  to  you  the  very  great 
lightness  of  hydrogen.  I  introduce  into  tnis  small  glass  tube  filled  with  hyarogen, 
a  kindled  splinter  of  wood ;  you  see  it  ceases  to  bum—- this  is  conclusive  that  hy- 
drogen will  not  support  combustion.  If  I  fill  the  same  ^lass  tube  again  with  the 
gas,  and,  keeping  its  aperture  downwards,  approach  a  hghted  taper  to  it,  you  see 
that  the  hydrogen  ignites ;  and,  upon  turning  the  aperture  upwards,  so  as  to  allow 
the  hydrogen  to  escape,  and  thus  to  have  free  access  to  the  oxygen  of  the  atmo- 
sphere, it  bums  with  a  feebly  luminous  flame. 

We  now  return  to  the  principal  subject  of  our  present  lecture — ^namely,  Wa- 
TEB ;  and  let  me,  in  the  first  place,  call  your  attention  to  the  apparatus  before 
you,  and  to  the  phenomenon  which  you  perceive  at  this  moment  proceeding  in 
part  of  it. 

This  apparatus  is  for  the  decomposition  of  water  into  its  two  constituent  ele- 
ments. It  consists  of  a  galvanic  battery — galvanism  being  the  means  we  employ 
for  the  purpose  of  decomposing  the  water — ^and,  as  you  perceive,  two  glass  tubes 
placed  m  such  a  manner  as  to  receive  and  measure  the  product  of  the  decompo- 
sition. We  omit  all  considerations  respecting  the  construction  of  the  galvanic 
battery,  and  the  means  of  conducting  the  galvanic  current  into  the  water  of  the 
glass  tubes,  as  this  would  divert  us  too  far  from  our  subject,  and  confine  our  at- 
tention to  what  is  occurring  within  the  glass  tubes.  You  see  an  immense  num- 
ber of  the  most  minute  bubbles  of  gas  ascending  through  the  water  in  both  tubes, 
and  collecting  at  their  upper  extremities.  It  will  not  escape  your  attention  that 
these  bubbles  proceed  from  a  wire,  one  extremity  of  which  reaches  into  the  wa- 
ter of  the  tube,  the  other  being  connected  by  an  appropriate  contrivance  with 
the  galvanic  battery.  The  wire  of  the  one  tube  being  connected  with  the  copper 
plate,  that  of  the  other  with  the  zinc  plate  of  the  battery.  If  you  compare  the 
amount  of  the  gas  which  has  collected  at  the  upper  part  of  one  tube  with  that  at 
the  upper  part  of  the  other  tube,  you  will  find  that  one  is  only  half  as  ffreat  as 
the  other.  Upon  subsequently  interrupting;  this  process  of  decomposition,  and 
examining  these  eases,  we  shall  find  that  tne  least  bulky  is  pure  oxygen,  whilst 
the  other  is  pure  bydrogen. 

This  experiment  not  only  demonstrates  to  you  that  water  may  be  decomposed 
and  separated  into  two  constituents,  but  it  shews  you  the  manner  in  which  these 
component  parts  of  the  water  may  be  collected  separately  for  examination ;  and, 
moreover,  they  fumisAi  you  with  a  conclusive  proof  that  water  is  a  combination 
of  oxygen  and  hydrogen  in  the  proportion  of  one  of  the  former  to  two  of  the  lat- 
ter— ^that  is,  by  measure  or  volume,  (it  is  not  so  by  weight.)  The  next  experi-  ^ 
ment  I  shall  exhibit  to  you,  and  which  has  for  its  ol^ect  the  formation  of  water, ' 
WÜ1  afford  an  additional  proof  of  the  correcmess  of  this  conclusion  respecting 
the  proportion  of  the  two  elements.  This  instrument  is  the  Eudiometer,  which 
I  have  already  employed  to  determine  the  amount  of  oxygen  in  the  atmosphere, 
and  which,  doubtless,  you  recognize.  I  introduce  into  it  oxygen  gas ;  and,  by 
the  exact  measurement  which  tne  graduation  of  the  tube  enables  me  to  make,  I 
find  I  have  110  volumes  of  oxygen.  I  now  introduce  hydrogen,  and,  by  observ- 
inff  the  space  now  occupied  by  the  mixed  ^ses,  I  find  that  it  amounts  to  415 
volumes ;  consequently,  I  have  in  the  Eudiometer  110  volumes  of  oxygen  and 
305  volumes  of  hydrogen.  You  know  already,  from  my  former  experiment  with 
the  Eudiometer,  that  a  mixture  of  oxygen  and  hydrogen  may  be  exploded  with 
vivid  ignition  by  transmitting  through  it  an  electric  spark.    I  prefer,  however, 


at  this  time,  to  effect  the  comtrasticm  of  the  gases  bf  means  of  a  piece  of  spongy 
platinmn,  in  order  to  acquaint  you  with  this  method.  Spongy  platinum  is  used 
m  a  common  instrument  for  obtaining  an  instantaneous  light,  by  directing  on  it 
a  stream  of  hydrogen.  I  introduce  a  piece  of  spongy  platinum  into  the  Eudiom- 
eter» by  pushmg  it  under  the  mercury ;  it  ascends  tnrough  the  mercury,  rises  to 
its  surface,  and  comes  into  contact  with  the  gaseous  mixture ;  immediately  you 
see  the  Tohime  of  the  mixture  diminish,  and  the  mercury  ascends  into  the  tune  ; 
this  is  a  proof  that  a  space  has  been  created.  The  combination  of  the  gases  pro- 
ceeds less  rapidly  by  tKe  influence  of  the  spongy  platinum  than  by  the  electric 
spark,  but  not  less  surel)r.  The  platinum  itself  becomes  red-hot  in  the  process. 
You  see,  moreorer,  the  inside  or  the  tube  is  covered  with  the  product  of  the 
chemical  combination  of  the  oxygen  and  hydrogen — ^namely  water — in  the  form 
cf  dew.  Upon  measuring  the  gas  still  remaining  in  the  tube,  we  find  that  it  oc- 
capies  onlT  eighty-five  volumes.  Were  we  to  examine  this  residuary  gas,  we 
should  fina  it  to  consist  of  pure  hydrogen ;  hence  it  follows  that  220  of  the  330 
volumes  of  the  gaseous  nuxture  (415--85=330)  which  have  disappeared  were 
hydrogen. 

You  see  here,  again,  that  water  can  be  formed  of  oxygen  and  hydrogen  only 
in  the  proportion  of  1 :  2  (=110 :  220.)  I,  therefore,  think  that  there  can  remain 
no  doubt  upon  your  minds  with  respect  to  this  fact,  so  fully  and  scientifically 
proved. 

The  water  formed  in  this  manner  is  chemicallv  pure  water.  This  may  be  pre- 
pared upon  a  larger  scale ;  but,  of  course,  by  otner  means  than  the  Eudiometer. 

But  water  never  occurs  in  nature  in  a  state  of  absolute  purity ;  it  invariably 
contains  extraneous  matters  mixed  with  it.  I  deem  it,  therefore,  important  that 
I  should  separately  describe  the  several  kinds  of  water  occurring  in  nature,  and 
which  differ  from  each  other  according  to  the  various  matters  they  contain  in 
admixture.  I  shall  hereafter,  when  treating  of  the  soil,  have  occasion  to  shew 
you  the  necessity  for  this  separate  consideration  of  different  waters. 

Before  entering  upon  a  chemical  examination  of  the  differences  in  the  several 
kinds  of  water,  (we  disregard  altogether  physical  differences,)  I  must  make  a 
few  remarks  upon  a  general  property  of  water,  upon  which  these  varieties  in  its 
chemical  character  depend — namely,  that  property  which  water  possesses  of  dis- 
solving various  gaseous,  liquid  and  solid  substances.  The  substances  thus  dis- 
solved impart  to  the  solvent  certain  properties,  varying,  of  course,  according  to 
the  nature  of.  the  individual  substance  or  substances  dissolved.  These  imparted 
properties  distinguish  the  various  waters  occurring  in  nature  from  chemically 
p«]re  water,  and  render  them  suitable  for  the  performance  of  divers  and  highly 
nnportant  purposes. 

You  are  sufficiently  acquainted  with  the  power  of  water  to  dissolve  many  solid 
substances,  converting  them  into  a  state  or  fluidity.  You  all  know  that  many 
salts  are  soluble  in  water,  and  you  certainly  are  well  aware  that  many  fluids 
equally  mix  with  and  are  absorbied  by  water ;  but  you  may  not  probably  be  pos- 
sessed of  the  information  that  water  maintains  the  same  aeportment  towards  all 
gaseous  substances,  without  exception.  Water  absorbs  all  gases,  though  in  va- 
rious proportions,  but  with  this  peculiarity,  that  it  absorbs  the  ^eater  propor- 
tional amount,  the  lower  its  temperature.  In  the  solution  of  solid  substances  it 
is  just  the  reverse — the  higher  the  temperature  of  the  water,  the  more  it  will 
diMolve,  with  a  few  rare  exceptions. 

You  will  not,  consequently,  be  surprised  to  discover,  upon  minute  investiga- 
tion, that  water  invariably  contains  the  constituents  of  the  atmosphere,  and  ]^ou 
will  observe  that  this  impregnation  of  water  with  atmospheric  constiments  im- 
parts to  it  certain  properties — ^that  is,  it  enables  it  to  exhibit  certain  phenomena 
which  chemically  pure  water  never  produces.  Thus,  for  instance,  carbonate  of 
lime  is  insoluble  in  pure  water,  whilst  water  containing  carbonic  acid  (one  of 
the  ccmstituents  of  the  atmosphere)  in  solution,  dissolves  it  readily,  and  the  more 
eopionsly  the  more  carbonic  acid  it  contains.  In  the  next  lecture,  I  shall  have 
occasion  to  revert  to  this  subject.  I  will  now  proceed  to  the  consideration  of  the 
varieties  in  the  chemical  character  of  the  waters  found  in  nature,  beginning  with 
rain-water  and  snow-water. 

If  you  will  recollect  what  I  told  you,  Gentlemen,  in  a  former  lecture  respect- 
ing tne  several  constituents  of  the  atmosphere,  together  with  the  property  of 
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watei  to  abiorb  gaseous  sabstanees,  which  I  have  just  mentioned,  tou  will  at 
once  perceive  how  probable  it  is  that,  if  you  test  rain  or  snow-water  for  extrane- 
oos  substances,  you  will  meet  with  some  of  the  constituents  of  atmospheric  air, 
since  rain  and  snow,  whilst  falline  through  the  air,  have  abundant  time,  and  are 
in  favorable  circumstances,  for  the  absorption  of  its  constituents.  And  this  is 
found  to  be  invariably  the  case :  oxygen  in  a  gaseous  state,  nitrogen,  carbonic 
acid  and  ammonia  have,  upon  a  careiui  examination,  always  been  K)und  in  rain 
and  snow-water.  We  may,  therefore,  consider  these  dissolved  gases  as  necessa- 
rily pertaining  to  this  kind  of  water  ;  whilst  nitric  acid,  which  is  found  in  the 
ram  which  falls  during  thunder-storms,  must  be  deemed  an  accidental  ingredient, 
because  it  is  absent  from  ordinary  rain-water.  It  is  the  same,  with  a  gray  or 
black  matter,  which  is  left  when  we  evaporate  rain  or  snow-water,  since  this  is 
nothing  more  than  dust,  which  was  mechanically  suspended  in  the  air,  and  car- 
ried down  by  the  rain  or  snow.  This  admixture  of  dust  is  found  most  copiouslv 
in  the  rain  or  snow  which  first  falls  after  dry  weather,  and  especially  when  sucn 
weather  has  prevailed  for  any  length  of  time.  All  other  extraneous  substances 
found  in  tain-water,  in  particular  localities,  require  no  especial  attention,  their 
presence  being  merely  accidental.  Thus,  amongst  the  essential  constituents  of 
rain-water,  there  is  no  solid  substance  which  would  give  us  any  residue  upon 
evaporation,  and,  therefore,  when  in  chemical  books  you  find  ram-water  desig- 
nated pure,  recollect  it  is  in  reference  to  the  absence  of  solid  matters. 

It  is  altogether  different  with  respect  to  spring  and  river  waters.  We  invari- 
ably discover  in  these,  by  proper  examination,  solid  substances,  together  with  the 
constituents  of  atmospheric  air,  in  solution :  in  spring-water  especially,  besides 
the  constituents  of  atmospheric  air,  generally,  and  carbonic  acid  more  particu- 
larly, a  number  of  salts  are  held  in  solution,  which  upon  evaporation,  remain  and 
form  a  kind  of  rocky  incrustation  upon  the  surface  ol  the  evaporating-dish :  that 
is,  if  we  employ  the  same  dish  for  evaporating  successive  quanties  of  the  water, 
without  removing  the  deposit. 

We  need  not  look  very  far  to  discover  the  origin  of  the  solid  constituents  of 
spring-water,  if  we  reflect  upon  the  source  of  springs.  The  water  which  pre- 
cipitates from  the  atmosphere  in  the  form  of  mist,  especially  upon  elevated  lands 
and  mountains,  (and  which  has  the  same  properties  as  riodn-water,  its  mode  of 
formation  being  the  same,^  runs  partly  down  the  surface  of  the  mountains  and 
rocky  masses,  forming  brooks  and  rivulets,  and  partly  trickles  through  their  clefls  | 
and  fissures,  reappearing  again  in  the  form  of  springs  at  lower  elevations.  Du- 
ring this  slow  process  of  trickling  through  the  mountain  masses,  the  water, 
already  impregnated  with  the  constituents  of  the  atmosphere,  dissolves  and  car- 
ries away  in  solution  a  number  of  salts  ;  difi'ering  of  course  in  different  localities, 
in  number  and  kind,  according  to  the  nature  of  the  rocks  and  soil  through  which 
the  water  slowly  percolates.  Spring-water,  therefore,  in  a  chemical  point  of 
view,  must  be  considered  as  rain-water  with  solid  substances  in  solution.  It  is 
called  hard'water,  and  it  difiers  from  river-water,  termed  soft-water,  from  its 
containing  a  larger  proportion  of  solid  and  gaseous  substances  in  solution  than 
the  latter.  The  bubbling,  or  pearling  of  spring-water  when  first  drawn  from  its 
source,  is  owing  to  the  gaseous  substances  it  holds  in  solution.  "  What,  (vou 
may  perhaps  exclaim,)  do  you  consider  spring-water  less  chemically  pure  tnan 
river-water,  and  yet  rivers  are  produced  from  springs  1"  Indeed,  Gentlemen,  the 
water  of  springs  flows  mto  rivers,  but  the  water  of  innumerable  brooks  and  rivu- 
lets, rain  and  snow-water,  also  flow  into  the  rivers  and  dilute  the  spring-water 
to  such  an  extent,  that  most  of  the  salts  which  may  perhaps  be  detected  in  as 
little  as  half  an  ounce  of  spring-water,  can  no  loncer  be  traced  in  river-water, 
unless  we  concentrate  by  evaporation  many  pounds,  or  even  hundred-weights 
of  it. 

If  you  take  into  consideration  that  the  water  of  brooks  and  rivulets  mostlv 
flows  rapidly  over  the  surface  of  the  earth,  having  no  time  to  dissolve  much 
solid  matter,  and  consider  the  process  of  dilution  wmch  spring-water  undergoes, 
you  will  see  the  reason  why  river  water  should  contain  so  small  a  proportion  of 
solid  substances.  We  disregard  here,  of  course,  all  substances  wnich  may  be 
mechanically  mixed  with,  and  suspended  in,  these  waters ;  such  substances  may 
be  separated  by  a  mechanical  process,  namely,  filtration.  The  chemist  finds  but 
rarely  any  diflference  save  that  of  magnitude  between  the  huge  stone  block  rolled 


along  w  the  DMHDitAiii-UHnre&t,  and  the  finest  rarticles  defweited  from  erea  per* 
fectly  clear  riyer- water,  after  standing  many  days  at  rest,  in  the  form  of  mud. 

AU  the  water  of  the  surface  of  the  earth  flows  at  last  into  the  sea,  (except- 
ing, of  course,  that  which  evaporates  on  its  way  thither,)  carrying  with  it  all 
the  gaseous  and  solid  substances  which  it  contains,  in  solutic» ;  depositing  in  its 
coarse,  or  immediately  on  reaching  the  sea,  all  substances  which  are  only  me- 
chanically admixed  with  it  The  causes  of  this  are  not  for  our  present  consid- 
eration. Now,  as  a  yery  large  amount  of  water  is  constantly  evaporating  from 
the  surface  of  the  sea,  whilst  the  salts  contained  in  it  remain,  ^ou  will  perceive 
that  the  sea  in  the  course  of  time  must  become  more  and  more  unpregnated  with 
salt  This  will  happen  the  more  speedily  the  smaller  the  sea — ^the  more  rapidly  the 
evaporation  proceeds,  the  larger  the  rivers  and  streams  are  which  pour  their 
water  into  it,  and  the  more  saline  their  waters  were  ori^aUy.  Sea-water, 
therefore,  differs  from  river-water,  not  essentially,  but  only  m  degree,  that  is,  by 
its  larger  amount  of  saline  contents ;  we  may,  therefore,  readily  conceive  that  a 
salt  water  sea  or  lake  may  be  formed  by  river-water  gathering  mto  a  deep  exca- 
vation of  the  earth,  whence  it  cannot  flow  off,  but  is  subject  to  rapid  evaporation. 
I  could  point  out  to  you,  did  our  time  permit,  many  such  seas  or  lakes,  which 
have  evidently  been  formed  in  this  manner ;  it  may  suffice  to  mention  the  Cas- 

Sian  Sea,  the  Dead  Sea,  the  Elton  and  other  Lakes.  I  regret  that  sea^water 
oes  not  come  within  the  ran^e  of  subjects  to  which  we  may  devote  a  particular 
and  minute  attention  ;  since  I  think  that  I  should  be  able,  with  the  aid  of  geog- 
Dostical  observations  and  geological  inferences,  to  make  it  appear  probable  to 
yoa,  that  a  part  of  the  saline  matter  contained  in  the  sea,  is,  from  time  to  time, 
restored  to  tne  solid  earth  by  volcanic  agency,  and  that  in  this  respect  also,  there 
is  an  eternal  circulation  of  matter  going  on  m  nature,  just  as  we  nave  seen  to  be 
the  case  with  water,  and  with  the  coostitiients  of  the  atmosphere.  The  latter 
point,  which  I  have  already  spoken  of  in  the  preceding  lecture,  will  be  more 
tally  proved  and  illustrated  hereaAer. 

Before  entering  upon  the  consideration  of  any  new  topic,  let  me  bestow  a  mo- 
ment's attention  upon  carbonic  acid,  as  a  constituent  of  water,  and  especially  of 
soring-water,  since  its  presence  in  water  is  the  cause  of  some  highly  important 
phenomena.  I  have  already  to-day  called  your  attention  to  the  circumstance, 
that  the  presence  of  carbonic  acid  in  water,  enables  it  to  dissolve  certain  sub- 
stances, insoluble  in  pure  water ;  and,  as  a  remarkable  instance,  I  mentioned 
Carbonate  of  Lime,  to  this  I  will  now  add  Carbonate  of  Magnesia,  and  Proto- 
carbonate  of  Iron.  Now,  as  these  three  substances,  but  more  especially  the  Car- 
bonate of  Lime,  are  found  almost  everywhere  in  the  soil,  it  is  not  surprising  that 
they  should  almost  invariably  be  found  in  spring  and  well-water,  since  such 
water  invariably  contains  carbonic  acid ;  and  their  proportional  amount  is  the 
|reater,  the  more  the  carbonic  acid  that  is  contained  in  the  water.  And  I  must 
rarther  inform  you,  that  carbonic  acid  gas  dissolves  in  water,  the  more  copiously, 
the  lower  the  temperature  of  the  water,  and  the  greater  the  pressure  under 
which  the  solution  is  effected ;  and  as  the  temperature  of  the  water  rises,  or  the 
pressure  is  taken  off,  the  carbonic  acid  escapes,  in  its  oaseous  form,  from  its 
solution.  AU  those  substances,  therefore,  wnich  were  Sept  in  solution  by  the 
presence  of  carbonic  acid,  ceasing  to  be  soluble  in  water  when  the  carbonic  acid 
has  escaped,  precipitate  f^om  it,  and  not  unfrecj^iiently  form  calcareous  or  ferru- 
ginous incrustations  upon  the  surfaces  of  certam  bodies,  stones,  fragments  of 
wood,  &e.  lying  at  the  bottom  of  sprii^  of  this  description,  or  in  the  bed  of 
hrooks  and  rivmets  formed  by  springs,  i  ou  are  all  acquainted  with  these  petri- 
ftctions,  as  they  are  called. 

In  all  springs,  wherever  they  may  be  situated,  the  pressure  upon  the  sur&ee 
of  the  water  is  diminished  upon  its  reaching  the  surface,  and  in  most  cases  the 
temperature  of  the  atmosphere  is  higher  than  below  the  surface ;  carbonic  acid, 
therefore,  separates  as  gas,  and  we  need  not  be  surprised  that  river-water  should, 
>Qd  does,  contain  a  less  amount  of  such  substances  as  are  rendered  soluble  by 
the  presence  of  carbonic  acid  than  spring-water.  This  circumstance  must  be 
taken  into  consideration  when  we  are  examiniag  it,  with  a  view  to  discover  the 
amount  of  Ume  which  it  contains. 

In  conclusion.  Gentlemen,  permit  me  to  furnish  you  with  a  table,  indicating, 
>t  least  approxhnatiyely,  the  proportional  amount  of  solid  saline  matter  contained 


in  several  varieties  of  water.  Many  experiments  to  determine  this  amount  hare 
been  made  by  myself  and  other  chemists,  and  the  results  are  stated  in  round 
numbers,  to  facilitate  your  recollection  of  them. 

SOLID  SALINE  BIATTEKS  IN  DIFPBKENT  WATKBS. 

Proportion  in  10,000  partt,  rjjiTt. 

In  the  water  of  the  Elton  Sea,  or  Lake,  in  Sonthem  Bamuu •.. 3,000 

of  the  Dead  Sea 2,600 

"  of  the  Elhe 3 

"  from  different  wella  in  Dresden fromS  to  10 

'«  of  the  English  Channel 380 

"  of  the  Mediterranean 410 

"  of  the  Frith  of  Forth 318 

"  of  the  Thames 2.5 

of  theCohie 3.25 

Mineral  waters— 

"  of  Bath 20.53 

"  Bristol  hot-well 8.19 

Isleof  Wight 88.21 

Cheltenham  (old  well) 111.6 

"  Epsom 37.94 

"  Harrowgate 145.4 

Vicar's  Bridge.  Scotland 563.10 

Tunbridge 1.32 

Malvern 1.01 

To  sum  up  briefly  the  discussions  of  this  day's  lecture :  we  find  that  chemi- 
cally pure  water  does  not  occur  in  nature ;  that  rain-water  contains  in  solution 
the  coDstituents  of  atmospheric  air ;  that  spring-water  and  river-water  contain  a 
number  of  salts  in  solution ;  and,  moreover,  that  sea-water  differs  from  spring- 
water  only  in  containing  a  far  larger  amount  of  saline  matters. 


LECTURE  V. 

THE  SOIL. 

Constitaents  of  the  Soil Its  Origin Binntegration  of  Bocks  bv  Frost The  action  of  Car- 
bonic Acid The  action  of  Oxygen . . . .Origin  of  die  Phosphates. 

Before  entering  upon  the  proper  subject  of  my  present  lecture — a  suliject 
which  will  occupy  us  during  this  and  the  two  following  lectures — ^I  deem  it  ne- 
cessary to  make  a  few  additional  remarks  upon  a  point,  touched  upon  in  my  in- 
troduction, relating  to  the  conditions  of  vegetation.  I  stated  to  you  that  the  soil 
is  not  an  essential  condition  of  vegetable  life— «t  least,  not  so  universally  essen- 
tial to  the  life  of  plants  as  water  and  the  constituents  of  the  atmosphere.  I  feel 
that  it  is  important  to  recur  to  this  subject  briefly,  since  I  am  quite  aware  that 
many  of  you  may  deem  such  an  assertion  not  merely  rather  bold,  but  altogether 
unfounded  and  utterly  absurd.  You  would  found  your  suspicion  of  my  opinion 
upon  the  fact  that  potatoes,  barley,  wheat,  pines,  «c.  imperatively  demand  soil 
for  their  existence  and  development.  You  may,  therefore,  think  it  inadmissible 
to  speak  of  the  soil  a  a  conaition  not  essential  to  vegetable  life.  But  1  shall 
have  little  difficulty  in  convincing  you  that  such  an  opmion  is  erroneous.  Your 
inference  would,  indeed,  be  perfectly  iust,  could  you  prove  that  potatoes,  barley, 
pines,  and  thirty  thousand  or  more  othtt  kinds  of  vegetables,  have  exclusively  a 
pretension  to  be  designated  <<  plants,"  because  they  are  attached  to  the  soil  by 
means  of  roots — that  is,  if  you  could  make  the  possession  of  roots  a  necessary 
qualification  for  certain  organized  bodies  to  receive  the  designation  '<  plants.'  -y 
But  there  is  a  class  of  vegetable  bodies,  known  as  plants,  quite  as  extensive  in 
numerical  amount,  if  not  in  the  variety  of  species,  either  entirely  destitute  of 
roots,  or  possessing  only  such  roots  as  are  not  adapted  to  the  reception  of  matter 
from  the  soil,  and  consequently  cannot  draw  therefrom  any  nourishment,  eyeuv 
when  they  are  attached  to  it.  r^o  one  ever  has,  or  ever  will,  dream  of  excluding 
from  the  vegetable  kingdom  the  members  of  this  class ;  and  it  is,  therefore,  ob- 
vious that  we  must  seek  for  some  other  mark»  or  proper  distinction  of  ^^flants^^ 


than  the  possessioa  of  roots,  Binee  this  is  not  a  property  of  all,  but  only  of  certi^n 
ibuiis  of  plants. 

This  is  not,  of  course,  the  place  to  enter  upon  the  attempt  accurately  to  define 
what  is  to  be  included  in  the  term  "  plants."  It  is  sufficient  for  my  purpose  to 
have  demonstrated  to  you  that  to  include  the  possession  of  roots  in  the  definition 
of  plants  is  erroneous ;  and,  conseq[uently,  tne  conclusion  based  thereupon — 
namely,  that  soil  is  an  essential  condition  of  vegetable  life — cannot  be  sustained. 
For  (and  I  repeat  it  once  more)  if  there  exist  plants  possessing  no  roots  what- 
ever, or,  at  least,  no  such  roots  as  are  capable  of  drawing  matter  from  the  soil, 
and,  therefore,  require  no  soil  for  their  full  and  perfect  development,  it  is  obvious 
that  neither  root  nor  soil  can  be  considered  essential  conditions  of  vegetable  life 
tn  general,  notwithstanding  that  roots  and  soil  are  absolutely  necessary  to  tne 
existence  of  certain  plants. 

Nor  can  I  admit  the  correcmess  of  a  favorite  assertion  of  some  authors,  that 
plants  not  possessing  roots  adapted  to  the  reception  of  nourishment  from  the  soil, 
and,  therefore,  not  requiring  soil  for  their  growth,  are  to  be  considered  exceptions 
from  the  general  rule.  On  the  contrary,  when  we  reflect  upon  the  immensely 
extensive  diffusion  of  aquatic  plants,  especially  of  the  genus  Algety  according  to 
the  authentic  reports  of  navigators,  we  might  rea8onsu)ly  ask  whether  the  ab- 
sence of  roots  and  soil  does  not  form  the  rule,  while  the  possession  of  roots  capa^ 
ble  of  receiving  matter  from  the  soil,  and,  therefore,  the  presence  of  soil  afford- 
ing the  suitable  materials,  may  be  regarded  as  the  exception  to  the  general 
rule. 

New  and  surprising  as  this  view  may  appear  to  some  of  you,  it  is,  neverthe- 
less, true  ;  and  there  is  nothing  whatever  opposed  to  it  in  the  anatomy  and  physi- 
ology of  plants  ;  and  these  sciences  ought  to  be  especiallv  regarded  m  determin- 
ing such  questions  as  whether  roots  and  soil  are  essential  conditions  of  vegetable 
life  in  general,  or  not. 

The  examination  of  the  soU  adapted  to  the  growth  of  plants  must,  neverthe- 
less, en^ge  our  especial  and  careful  attention,  since  all  those  plants  which  are 
the  subject  of  cultivation  belong  to  that  class  which  possess  roots,  and,  by  means 
of  these  roots,  withdraw  matters  from  the  soil  indispensable  to  their  existence — 
as  I  shall  explain  more  fully  hereafter. 

The  exammation  of  the  physical  condition  of  that  upper  stratum  of  the  earth 
which  subserves  the  purpose  of  cultivation — t.  e.  the  soil — does  not  belong  to  the 
science  of  Chemistry ;  we  shall,  therefore,  pass  it  by,  confining  our  attention  to 
the  constituents  of  the  soil,  beginning  with  an  investigation  into  their  origin,  be- 
cause I  am  convinced  that  it  is  only  by  this  means  that  we  can  obtain  a  correct 
notion  of  the  importance  of  soil  to  the  life  of  certain  plants. 

The  constituents  of  a  soil  universally  acknowledged  to  be  fertile  may  be  eon- 
sidef  ed  under  three  heads.  They  consist,  first,  of  many  mineral  substances,  more 
or  less  finely  pulverized ;  secondly,  of  various  saline  matters  or  salts,  more  or 
less  easily  soluble  in  water,  togetner  with  some  silica  in  a  soluble  condition ; 
and,  thirdly,  of  organic  substances,  and  especially  of  vegetables  in  a  i^tate  of  de- 
composition :  to  these  last  the  term  Humus  has  been  applied.  It  will  be  expe- 
dient to  group  the  first  two  classes  of  substances  together,  under  the  title  of  inor* 
^nic  constituents,  since  they  derive  their  origin  from  the  decomposition  and  dis- 
lotemtion  of  inorganic  bodies — that  is,  from  the  mountains  and  rocks  of  our 
eartL 

To  the  processes,  converting  mountain  masses  into  soil  adapted  to  cultivation, 
we  apply  the  term  degradation.  This  term,  then,  designates  the  aggregate  of 
all  the  phenomena  which  the  action  of  water,  of  carbonic  acid,  and  of  oxygen, 
produces  upon  solid  rocky  masses,  terminating  in  their  destruction.  The  phe- 
nomena produced  by  these  agencies  upon  rocks  and  mountains  may  be  considered 
Tinder  two  divisions,  namely,  mechanical  and  chemical ;  and,  although  this  dis- 
tinction is  nowhere  made  in  nature,  it  is  necessary  that  we  should  have  recourse 
to  it,  since  it  is  indispensable  that  you  should  obtain  a  very  complete  and  satis^ 
&ctonr  insight  into  the  nature  of  tnese  processes. 

And,  first,  with  re^rd  to  the  n^echanical  part  of  these  processes,  it  principally 
ccnsists  in  the  burstmg  and  cleavmg  asunder  of  solid  rocky  masses  by  die  agency 
of  water.  You  all  know  that  water,  when  converted  into  ice  in  freezing,  ex- 
Puids  considerably ;  and  your  own  observations  must  have  presented  you  with 
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sufficient  instances  to  conyince  you  that  this  expansion  ensues  with  reiy  great 
force,  and  that  it  may  produce  extraordinary  efiects.  Now,  conceiye  a  rock  or 
stone  pervaded  by  a  number  of  the  most  minute  fissures  and  clefts — and  this  is  of 
very  frequent  occurrence  in  nature ; — imagine  these  fissures  and  clefts  filled  with 
water,  and  this  water  by  frost  converted  mto  ice ;  and  it  will  be  perfectly  obvi- 
ous to  you  that  the  result  must  be  to  cleave  the  stone  asunder  ;  and,  upon  the 
subsequent  melting  of  the  ice,  the  previously-solid  rock  crumbles  into  pieces. — 
Such  a  process  is  constantly  proceeding  in  all  mountains,  and,  upon  a  larger 
scale,  the  more  naked  the  rocks,  and  the  more  exposed  they  are,  consequently,  to 
the  humidity  of  the  atmosphere,  and  to  the  alternate  freezing  and  thawing  ot  the 
water  which  has  penetrated  mto  crevices  and  pores.  In  this  manner,  portions 
of  rock,  of  every  variety  of  magnitude,  are  constantly  separated  from  mountains, 
from  the  finest  grit  to  the  largest  blocks,  which,  rolling  down  to  the  foot  of  the 
mountains,  remain  exposed  to  the  same  influence  of  the  water,  and,  being  thus 
mechanically  subdivided,  furnish  the  chief  materials  which  the  mountain  streams 
conduct  into  the  plains,  where,  after  relaxing  their  impetuous  course,  they  depo- 
sit them  as  gravel,  sand,  or  mu4* 

In  studying  the  chemical  part  of  the  processes  of  degradation,  we  must  prima- 
rily direct  our  especial  attention  to  the  action  which  the  carbonic  acid  of  the  at- 
mosphere exerts  upon  most  of  the  constituents  of  mountain  masses ;  since,  not- 
withstanding the  slowness  and  apparent  insi^ificancy  of  this  action,  it  reaUv 
produces  the  most  extensive  and  important  efiects,  inasmuch  as  it  proceeds  at  all 
times  and  in  all  places.  You  must,  therefore,  permit  me  to  enter  into  a  very 
minute  consideration  of  this  process,  and  to  illustrate  it  by  means  of  experiments, 
as  you  will  soon  understand  that,  without  this  operation  and  the  results  flowing 
from  it,  the  development  of  no  plant  whatever,  wnich  requires  the  soil  for  its  ex- 
istence, would  be  possible. 

The  various  masses  forming  the  rocks  and  mountains  of  our  earth,  are  divided 
into  two  classes,  namely,  1st,  those  termed  aqueous  rocks,  and  which  owe  their 
origin  to  the  accumulation  of  solid  matter  deposited  from  water,  and,  2ndly, 
igneous  rocks,  or  such  as  owe  their  original  formation  to  heat,  causing  the  ma- 
terials of  which  they  are  composed  to  tuse,  and  from  this  state  of  fusion  they 
have  been,  by  subsequent  refrigeration,  converted  into  a  solid  state,  such  as  we 
find  them. 

The  diflerent  terms  employed  to  designate  these  principal  groups  of  mountain 
masses,  or  their  subdivisions,  belong  to  Geology,  and  are  quite  immaterial  to  our 

})resent  purpose.  But  we  must  bear  in  mind  tnat  those  rocks,  which  have  been 
brmed  oy  the  accumulation  of  solid  matter  deposited  by  water,  could  not 
have  been  so  formed  unless  the  water  had  previously  contained  the  mate- 
rials of  which  they  are  composed;  and  water  could  not  have  contained 
these  materials  had  not  the  mountains,  originally  formed  by  heat,  been 
partially  destroyed  or  disintegrated,  and  this  dismtegration  or  degradation  must 
nave  had  a  cause,  and  this  cause,  namely,  the  action  of  the  constituents  of  the 
atmosphere  upon  the  original  igneous  rocks,  we  have  now  to  consider.  Geology 
proves  distinctly  and  incontrovertibly  that  in  the  primeval  ages  of  the  world,  the 
processes  of  wnich  I  am  speaking  took  place.  The  degradation  of  mountain 
masses  went  on  then,  as  it  does  at  pesent,  with  this  difference  only,  that  it  pro- 
ceeded far  more  rapidly ;  and  the  immediate  cause  of  the  rapid  degradation  of 
rocks  in  the  primeval  world  was  the  presence  of  certain  acids  in  the  atmosphere, 
in  such  proportions  as  are  no  longer  existent  in  our  present  atmosphere. 

Now,  whatever  may  be  thought  of  this  matter,  or  whatever  inferences  may 
be  deduced  from  it,  the  fact  is  indisputable,  that  aqueous  rocks  have  originated 
from  the  de^adation  of  igneous  rocks  ;  and  we  are  ignorant  of  any  power  capa- 
ble of  effectm^  this  de^dation  except  those  of  which  I  have  spoKen,  and  espe- 
cially that  of  tne  chemical  action  of  the  constituents  of  the  atmosphere.  Before, 
however,  we  enter  upon  the  examination  and  illustration  or  this  chemical 
process,  it  is  indispensable  that  we  should  investigate,  at  least  generally,  the 
properties  of  the  materials  forming  the  masses  of  the  rocks  themselves. 

You  cannot  be  ignorant  of  the  fact,  that  the  rocks  forming  what  are  called 
primary  mountains,  are  almost  without  exception  made  up  of  several  and  various 
constituents ;  so  that,  on  examining  a  portion  struck  ofi*  from  any  mass,  we  can 
immediately,  and  with  the  unassisted  eye,  perceive  this  diversity  in  its  materials ; 
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tnd  it  becomes  the  more  manifest  the  more  cardally,  by  means  of  yarioas  con- 
triTimces,  we  examine  the  mass.  Thus  we  find  minerals  exhibiting  the  greatest 
diflferences  in  color,  taste,  lastre,  hardness,  form  of  crystallization,  specific  gnritjf 
and  (what  will  not  surprise  you)  in  their  chemical  composition,  coexisting  to« 
gether  in  the  same  stone.  Difierent  names  hsTe  been  giyen,  accordingly,  to 
different  rocks  or  stones.  Thus,  for  instance,  a  mechanical  mixture  of  quartz, 
felspar,  and  mica,  three  very  difierent  minerals,  is  denominated  granite  ;  a  com« 
binatioD  of  felspar  and  hornblende  is  called  syenite,  &c.  If,  on  the  other  hand, 
we  seek  for  some  common  chemical  property  to  characterise  these  minerals,  we 
find  that  the  greater  number  of  them  possess  a  very  prominent  mark  of  this  kind 
-namely,  that  of  being  chemical  combinations  of  various  bases  with  silicic  acid. 
These  compounds  are  sails  of  silicic  acid,  and  are  designate  <<  silicates  ;*'  and 
these  silicates  are  decomposed  by  the  action  of  the  carbonic  acid  of  the  at- 
mosphere. 

In  order  to  enable  you  perfectly  to  understand  this  very  simple  chemical  pro- 
cess, I  must  first  call  your  attention  to  the  fact,  that  carbonic  acid  possesses  an 
exceedingly  powerful  tendencr  to  combine  chemically  with  those  bases,  which, 
in  their  free  and  uncombinea  state,  are  soluble  in  water,  and  when  dissolved 
manifest  that  peculiar  taste  denominated  alkaline.  These  bases  are  called  alka' 
lies  and  alkaline  earths.  And,  further,  I  must  observe  that  carbonic  acid  obeys 
this  tendency,  and  combines  with  these  bases,  forming  carbonates^  even  when 
they  exist  already  combined  with  silicic  acid,  in  the  form  of  silicates.  The 
silicic  acid  is  of  course  liberated  in  this  operation,  and  it  depends  upon  circum- 
stances whether  it  remains  on  the  spot,  or  is  carried  ofi*  by  the  water  present  and 
deposited  somewhere  else.  Silicic  acid  may  dissolve  in  tne  water  at  tne  moment 
of  its  liberation  from  the  silicates.  Silicates  may  also  be  produced  by  artifical 
means,  and  some  of  them,  but  these  are  rare  exceptions,  are  perfectly  soluble  in 
water. 

The  followin£[  experiment  will  best  prove  and  illustrate  the  property  possessed 
by  carbonic  acid  of  decomposing  the  silicates.  I  take  a  solution  of  one  of  the 
soluble  artificial  silicates  m  water — it  is  silicate  of  potass,  known  as  "  soluble 
glass."  Immediately  upon  transmitting  carbonic  acid  through  this  solution,  you 
perceive  a  great  change  takes  place.  From  being  perfectly  pellucid,  it  becomes 
tarbid ;  the  turbidity  mcreases  more  and  more,  until  the  fluid  acquires  a  gelati- 
nous consistence,  and  the  progress  of  the  carbonic  acid  is  impeded  by  its  viscid- 
i^,  until  at  length  it  becomes  a  solid  gelatinous  mass,  so  that  I  can  invert  the 
glass  containing  it,  without  spilling  its  contents.  This  is  a  chemical  process,  dif- 
fering from  the  decomposition  of  a  silicate,  the  constituent  of  a  mountainous 
mass  as  it  occurs  in  nature,  only  by  the  comparative  rapidity  of  the  operation. 
In  both  cases  the  nature  of  the  change  is  the  same :  the  carbonic  acid  combines 
with  the  base,  forming  a  carbonate,  whilst  the  silicic  acid  is  liberated.  In  the 
example  before  us,  it  is  a  carbonate  of  potass  that  is  formed,  a  substance  very 
readily  soluble  in  water ;  and  the  separated  silicic  acid,  combined  with  water, 
forms  a  gelatinous  mass  surrounding  the  newly-formed  carbonate  of  potass.  In 
this  state  of  combination  with  water,  the  silicic  acid  is  a  hydrate,  and  is  still 
soluble  in  a  larse  proportion  of  water ;  but  it  gradually  separates  from  this 
water,  and  it  is  then  no  longer  soluble,  and  at  last  it  will  be  actually  converted 
into  stone.  Silicious  stones  formed  in  this  manner  artificially,  cannot  be  distin- 
guished from  those  formed  naturally — that  is,  as  minerals :  and  it  is  highly  in- 
teresting to  you  to  know,  that  such  minerals  are  natural  productions  of  the  rapid 
decomposition  of  silicates,  by  the  energetic  action  upon  them  of  carbonic  acid. 

After  these  preliminary  remarks,  let  us  consider  the  natural  silicates  which 
form  the  predominant  constituents  of  primitive  mountain  masses ;  and  of  these 
I  must  first  remark,  that  most  of  these  silicates  are  not,  like  silicate  of  potass, 
compounds  of  the  acid  with  one  base — on  the  contrary,  their  composition  is  far 
more  complex.  Such,  for  example,  as  the  following :  a  definite  amount  of  sili- 
cate of  potass  combined  with  a  definite  amount  o^  silicate  of  alumina  produce  a 
substance  denominated  a  double  salt,  because  it  is  formed  by  the  chemical  com- 
bination of  two  salts. 

You  may  perhaps,  find  some  difläculty  in  apprehending  distinctly  what  you  are 
to  understand  by  the  term  "salt,"  since  it  is  so  difierent  from  your  preconceived 
notions.    But  you  mttst  not  forget,  that  chemists  understand  by  the  term  salt» 
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chemical  combinations  of  an  acid  and  a  base.  The  term  is  not  limited  to  bodies 
possesBiDg  a  saline  taste.  A  great  number  of  salts»  including  all  those  which 
are  insoluble  in  water,  have  not  a  saline  taste.  In  like  manner,  many  acids  have 
not  a  $our  taste,  precisely  because  they  are  insoluble  in  water,  and  ccmsequently 
in  the  saliya.  Further,  I  would  wish  you  to  remember  that  all  salts  are  not 
composed  of  one  acid  and  one  base,  but  that  such  simple  salts  may  combine  with 
each  other,  forming  more  complex  bodies,  called  <<  double  salts."  Alum  is  a  well 
known  example  of  a  double  salt:  it  is  a  combination  of  two  sulphates,  namely, 
sulphate  of  alumina  and  sulphate  of  potass.  It  is  the  same  with  the  silicates ; 
they  also  may  combine  with  each  other,  forming  double  salts,  and  even  more 
complex  compounds.  Now,  it  is  of  such  complex  substances  that  the  minerals 
in  question  consist,  constituting  the  materials  making  up  mountain  masses.  It 
is  essential  that  you  should  bear  this  in  mind,  in  order  fully  to  understand  the 
process  of  degradation.  Carbonic  acid  decomposes  only  those  silicates  with  the 
bases  of  which  it  will  combine  and  form  carbonates ;  whilst  it  leaves  untouched 
the  silicates,  with  the  bases  of  which  it  is  incapable  of  combining.  The  former, 
therefore,  only  can  be  disintegrated  by  the  action  of  carbonic  acid.  Now,  those 
silicates  which  occur  as  constant  constituents  of  all  mountain  masses,  are  ezclu- 
sively  combinations  of  silicic  acid  with  alumina,  peroxide  of  iron,  potass,  soda, 
lime,  magnesia,  protoxide  of  iron,  and  protoxide  of  manganebe.  With  the  ex- 
ception of  alumina  and  peroxide  of  iron,  all  these  bases  are  capable  of  combining 
with  carbonic  acid.  All  the  minerals  wc  are  speaking  of  are  double  salts,  and 
every  one  of  them  contains  at  least  oae  silicate,  the  base  of  which  has  a  tenden- 
cy to  combine  with  carbonic  acid. 

These  considerations  will  enable  you  to  form  an  adequate  notion,  not  only  of 
the  extent,  but  also  of  the  necessity,  of  the  process  of  decomposition,  induced  by 
carbonic  acid.  b}r  this  process  the  most  solid  rock  is  disintegrated,  and  a  mate- 
rial furnished  which  either  remaining  upon  the  spot  where  it  is  formed,  or  being 
transported  and  deposited  by  water,  forms  the  basis  of  all  arable  soil,  as  well  as 
of  the  aqueous  or  stratified  rocks.  A  few  illustrations  will  render  this  more  in- 
tellieiUe  to  you. 

The  species  of  stone  which  is  most  extensively  diffused  over  the  surface  of 
the  earth  is  granite.  This,  as  I  have  already  had  occasion  to  tell  you,  consists 
of  three  different  minerals,  intermixed.  Quartz  is  not  a  silicate,  but  pure  silicic 
acid ;  carbonic  acid  cannot,  therefore,  act  upon  quartz  so  as  to  cause  its  disinte- 
gration. Mica  consists  of  silicate  of  alumina,  persilicate  of  iron,  and  silicate  of 
potass.  Carbonic  acid  being  capable  of  combining  with  the  potass,  decomposes 
the  latter  salt,  forming  with  its  potass  carbonate  of  potass,  and  liberating  silicic 
acid.  This  decomposition  of  one  of  its  constituents  is,  of  course,  attended  with 
the  disintegration  of  the  mica.  Lastly,  felspar  is  a  double  salt,  composed  of  sil- 
icate of  alumina  and  silicate  of  potass.  This  ingredient  of  the  eranite  is  far  more 
readily  disintegrated  than  mica ;  it  separates  into  silicate  of  alumina,  persilicic 
acid,  and  carbonate  of  potass.  The  two  latter  substances  dissolve,  and  are  car- 
ried away  by  water,  whilst  the  silicate  of  alumina  remains  undissolved,  and, 
according  to  its  degree  of  purity,  receives  the  name  of  common  clay,  or  porce- 
lain clay. 

It  must  be  obvious  to  you  that  in  this  process,  where  two  of  the  constituents 
of  the  granite  are  decomposed,  and  disintegrated,  the  whole  mass  of  the  granite 
must,  in  like  manner,  suffer  degradation.  I  am  sorry  that  I  cannot  accompany 
you  to  the  summit  of  the  Brocken  in  the  Hartz  mountains,  because  vou  might 
there  obtain  the  clearest  insight  into  the  process  I  have  described.  There  you 
would  see  thousands  of  blocks  of  granite  lying  on  the  declivities  of  the  moun- 
tain, the  exceedingly  white  surface  of  which  contrasts  very  straneely  with  the 
black  soil  upon  which  they  rest.  Upon  closer  examination,  the  white  surface  of 
the  blocks  is  found  to  consist  of  fine  clay  produced  by  the  decomposition  of  the 
felspar,  intermixed  with  grains  of  quartz  of  a  light  grey  color,  and  small  shining 
black  scales  of  mica,  the  two  remaming  constituents  of  the  granite.  By  splitting 
one  of  these  blocks,  the  best  possible  opportunity  is  obtained  of  observing  the 
action  of  the  decomposing  agencies ;  an  uninterrupted  series  of  transition  may 
be  clearly  traced  from  the  white  clay,  forming  the  outer  surface  to  the  light 
flesh-colored  lustrous  aspect  of  the  felspar  in  crystalline  scales,  not  yet  reached 
by  the  decomposing  agent  which  has  destroyed  the  integrity  of  the  surface.  The 


solidity  and  fineaess  of  the  granite  increasing  from  the  exterior  towards  the  in- 
tenor,  staiuls  necessarily  connected  with  the  influence  of  the  same  agent.  For 
whilst' fragments  of  the  outer  surface  crumble  between  our  fingers  into  a  coarse 
powder,  we  can  make  no  impression  upon  the  interior  of  the  hlock,  where  the 
hardness  and  solidity  of  .the  granite  are  wholly  unimpaired. 

In  the  process  of  decompositicHi  and  disintegration  of  granite  rocks,  not  only 
the  soluble  parts,  but  the  lighter  insoluble  particles  are  frequently  washed  away 
by  water,  leaving  the  quartz  behind,  as  a  loose  mass,  sometimes  retaining  the 
original  form  of  the  granite  block,  until  frost  or  some  mechanical  force  destroys 
even  this,  converting  the  whole  into  a  coarse  sand,  in  which,  by  carefol  exami- 
nation, we  may  find  scales  of  mica  and  small  portions  of  felspar  which  have 
escaped  decomposition. 

The  degradation  of  rocks  composed  of  syenite  proceeds  in  a  similar  manner. 
Svenite,  as  I  have  already  mentioned,  consists  of  two  minerals,  felspar  and  horn- 
blende. The  latter  is  a  compound  of  several  silicates,  but  the  bases  of  all  of 
them  are  capable  of  combining  with  carbonic  acid,  and,  therefore,  whilst  the  fel- 
spar is  disintegrated  in  such  a  manner  as  to  leave  the  silicates  of  alumina  in  the 
form  of  clay,  all  the  silicates  composing  the  hornblende  are  decomposed,  their 
bases  combme  with  carbonic  acid,  and  their  whole  amount  of  silicic  acid  is  lib- 
erated. 

To  repeat  again.  Gentlemen,  in  a  few  words,  the  substance  of  what  I  have 
described  to  be  the  process  of  the  decomposition  and  disintegration  of  rocks, — 
it  is  the  water  penetrating  into  these  fissures  and  pores,  and  subsequently,  alter- 
nately, freezing  and  thawing,  which  mechanically  destroys  the  cohesion  of 
rocks,— the  carbonic  acid  acts  chemically  upon  their  constituents,  and  the  com- 
bined action  and  effects  of  both  these  agents  accomplish  the  entire  process  of  de- 
gradation. 

I  must,  however,  call  your  attention  to  the  fact,  that  it  is  not  the  carbonic  acid 
of  the  atmosphere  exclusively  which  decomposes  the  silicates, — the  carbonic 
acid  dissolved  in  the  water  oi  springs,  and  percolating  through  the  mountains, 
produces  the  same  effect.  The  influence  of  spring  water  in  decomposing  rocks, 
does  not  claim  our  attention,  because  it  is  not  of  any  great  importance  in  the 
production  of  soil,  but  it  affords  a  better  insight  into  the  process,  than  can  be  ob- 
tained by  merely  observing  the  changes  in  rocky  masses  on  the  surface  of  the 
earth.  In  the  «latter  case,  these  products  of  the  decomposition,  which  are  solu- 
ble in  water  containing  carbonic  acid,  especially  the  carbonates  of  the  bases,  are 
canied  off"  by  the  water,  and  nothing  is  left  behind  but  the  insoluble  clay  sili- 
cates, and  anhydrous  silicic  acid.  These  latter  substances  remain  upon  the  spot 
where  they  are  found,  whilst  the  carbonates  have  disappeared,  the  water  of  the 
atmosphere  falling  as  dew,  rain,  or  snow,  having  ample  opportunity  to  carry 
them  off"  during  the  slow  process  of  disintegration.  But  such  carbonates  are 
found  in  considerable  proportions  in  springs  containing  carbonic  acid,  whether 
the  water  of  such  springs  be  hot  or  cold.  Here  the  reverse  of  what  happens 
with  respect  to  degradation  upon  the  surface  takes  place,  that  is,  the  soluble  pro- 
ducts of  subterraneous  decomposition  are  brought  to  light,  whilst  the  insoluole, 
the  clay,  and  most  of  the  silicic  acid,  remain  in  the  interior  of  the  mountains, 
just  where  decomposition  of  the  silicates  occurs. 

The  late  Mr.  Struve  of  Dresden,  a  celebrated  manufacturer  of  artificial  min- 
eral waters,  proved  by  his  experiments,  that  water  charged  with  carbonic  acid, 
and  brought  mto  contact  with  various  minerals  and  rocks,  dissolves  certain  por- 
tiofls  of  them,  and  forms  mineral  waters ;  that  is,  solutions  of  salts,  precisely 
^milar  to  those  dissolved  by  the  water  of  springs  in  the  process  of  decomposi- 
tion of  rocky  masses  in  nature.  So  that  it  is  immaterial  whether  water  so 
charged  be  brought  into  contact  with  rocks  susceptible  of  its  action,  in  the  inte- 
rior of  a  mountam,  or  in  the  laboratory.  By  means  of  an  apparatus  invented  by 
Mr.  Struve,  we  can  exactly  imitate  the  natural  process  I  have  described  to  you : 
we  can  decompose  and  dismtegrate  portions  of  rock,  and  exhibit  the  several  pro- 
ducts of  their  decomposition,  so  as  to  leave  no  doubt  as  to  the  accuracy  ol  our 
▼iews  respecting  the  means  employed  by  nature  for  the  same  purpose. 

I  must,  however,  remark  that  dry  carbonic  acid  has  no  power  to  decompose 
ininerals  composed  of  the  silicates,  therefore  granite»  syemte,  &c.,  exposed  to  a 


dry  atmosphere  do  not  undergo  disintegration ;  the  presence  of  moisture,  that  is, 
of  water,  with  the  carbonic  acid,  is  essentially  necessary  to  the  process.* 

Finally,  I  must  now  direct  your  attention  to  the  action  of  the  ozygoi  of  the 
atmosphere  upon  certain  of  the  constituents  of  rocks  and  minerab,  since  the  re- 
sults of  this  action  exercise  a  very  important  influence  upon  the  life  of  plants,  as 
you  will  hereafter  have  occasion  to  learn. 

An  inauiry  into  the  action  of  oxygen  upon  mineral  masses  involves  the  investi- 
gation ot  the  source  and  formation  of  two  classes  of  salts,  and  a  certain  compound 
of  iron,  invariably  found  in  all  arable  soil,  namely,  the  sulphates  and  the  phos- 
phates, together  with  the  peroxide  of  iron ;  but  these  salts  and  this  iron  compound 
do  not  always  exist  in  the  muierals  in  the  form  under  which  they  are  found  in 
the  soil,  previous  to  their  disintegration.  The  peroxide  of  iron,  that  is,  you  must 
understand,  a  combination  of  metallic  iron  and  oxygen,  will  afford  us  the  best  and 
most  intelligible  illustration  of  this  subject.  A  chemical  compound  of  iron  and 
oxygen,  containinj^  a  smaller  proportion  of  oxygen  than  the  peroxide,  is  so  fre- 
quently met  with  m  the  mineral  masses  forming  rocks  and  mountains,  that  it  may, 
perhaps,  be  asserted  that  not  a  single  mineral  exists  which  does  not  contain  more 
or  less  of  this  compound  of  iron  and  oxygen.  Now  this  substance,  when  water 
is  present,  possesses  the  property  of  gradually  absorbing  as  much  oxysen  from 
the  atmosphere  as  to  become  converted  into  peroxide  of  iron,  and  as  this  trans- 
mutation IS  always  accompanied  by  an  increase  of  volume,  it  must  necessarily 
cause  a  loosening  ^f  the  texture  of  the  miaeral,  in  which  it  occurs,  and  finally 
make  it  crumble  to  pieces.  A  never-failing  sign  of  this  chemical  process  goinjg 
on  in  a  mineral,  is  the  appearance  of  a  reddish  rusty  color  on  its  surface,  this  is 
the  color  of  the  peroxide  of  iron.  You  will,  perhaps,  remember,  Gentlemen, 
that  change  of  color  which  takes  place,  when  upon  ploughing  up  a  dark  sub- 
soil,— a  very  common  agricultural  operation, — tne  dark  earth,  on  exposure  to 
the  air,  assumes  a  reddish  hue;  this  is  owmg  solely  to  the  peroxidation  of 
iron.  The  origin  of  the  salts  called  sulphates,  whicn,  like  peroxide  o^  iron, 
are  always  present  in  the  soil,  although  very  rarely,  indeed,  found  as  con- 
stituents of  the  rocky  masses  which  have  not  undergone  the  process  of  disin- 
tegration and  decomposition,  is  precisely  analogous.  The  solution  of  the 
question,  how  it  should  happen  that  sulphates  which  are  not  present  in  the  min- 
erals, from  whence  the  soil  is  formed,  should,  nevertheless,  be  always  found  in 
the  soil,  is  not  very  difficult  to  answer.  We  have  only  to  consider  the  process  of 
oxidation  to  which  an  universally  diffused  mineral  suDstance,  namely,  sulphuret 
of  iron,  (iron  pyrites)  is  liable,  and  it  will  immediately  be  understood.  Sulphu- 
ret of  iron  has  been  found  to  be  present  in  every  species  of  mountain  mass,  al- 
though only  in  a  state  of  admixture,  and,  therefore,  as  an  unessential  cQnstiuent  It  | 
is  a  compound  of  sulphur  with  metallic  iron,  possessing  metallic  gravity  and  lus- 
tre, lookmg,  indeed,  much  like  brass,  and  is  insoluble  in  water.  Sulphuret  of 
iron  possesses  the  property  of  attracting  and  gradually  absorbing  oxygen,  giving  \ 
rise  to  the  conversion  of  the  sulphur  into  sulphuric  acid,  and  the  iron  into  an  ox- 
ide or  a  base,  which  combines  with  the  newly-formed  sulphuric  acid,  forming  sul- 
phate of  iron  (known  as  copperas,  or  green  vitriol).  The  salt  thus  produced 
must,  doubtless,  be  considered  to  be  the  cause  of  the  presence  of  all  the  other 
sulphates  foimd  in  the  soil. 

Chemical  experiments  show  us,  that  sulphate  of  iron  cannot  come  into  contact 
with  carbonate  of  lime,  or  any  of  the  alkaline  carbonates,  without  undereoinff 
decomposition.  With  carbonate  of  lime  it  forms  sulphate  of  lime  (gypsum),  and 
peroxide  of  iron,  the  carbonic  acid  escaping.  You  must  not,  therefore,  be  sur- 
prised when,  upon  examining  a  soil,  you  find  no  sulphate  of  iron,  and  yet  In- 
variably you  find  other  sulphates,  because  bases  which  have  the  power  of  de- 
composing sulphate  of  iron  are  always  present  in  the  soil. 

Fmally,  with  respect  to  the  presence  of  the  phosphates  in  the  soil,  the  oxygen 
of  the  atmosphere  has  nothing  to  dp  with  their  formation,  the  phosphates  alrea- 
dy existing  in  rocks  and  minerals  do  not  admit  of  a  higher  degree  of  oxidation. 
The  process  of  dismtegration  merely  liberates  these  salts  mechanically.  All  the 
phosphates,  moreover,  which  occur  as  constituents  of  minerals,  are  insoluble  in 
water,  and,  therefore,  are  not  acted  upon  by  carbonic  acid  nor  by  oxygen. 

wlLahed  gurface  of  the  Egyptian  sculptures,  which  hare  resisled  the  atmospheric  inlhie&ee  Ifar 
I  of  yeaxs,  affords  a  strikinglnustralian  of  this  remark. 


But,  Gentlemen,  I  am  well  aware  of  the  obiections  which  hare  been,  and  are 
still,  made  to  this  view  of  the  origin  of  the  phosphates  found  in  arable  soil ;  I 
will  now  state  some  of  these  objections,  and,  I  trust,  convince  you  of  their 
fallacy. 

In  tne  first  place  it  is  said,  that  phosphates  occur  too  rarely  as  constituents  of 
minerals,  to  account  for  their  presence  in  the  soil ;  secondly,  that  these  phos- 
phates--or  at  least  the  phosphoric  acid — is  derived  from  animal  manures,  and 
especially  from  bones  ;  and  lastly,  since  the  phosphate  of  lime  which  is  found  in 
the  eggs  of  fowls  seems  to  be  formed  from  substances  which  apparently  contain 
DO  phosphoric  acid,  it  has  been  supposed  to  be  generated  out  of  nothmg,  or  to 
have  been  created  by  the  transformation  of  some  other  element ;  and  you  may, 
unless  you  attend  to  my  cautions,  be  led  to  suppose  that  by  some  such  myste- 
rious process  it  may  be  formed  in  the  organism  of  plants,  or  in  certain  soils. 
Well,  we  may  admit  that  the  phosphates  are  of  a  rare  occurrence  as  minerals. 
Qaartz,  mica,  felspar, — &c.  are  incalculably  more  abundant  than  apatite,  wag- 
nerite,  and  other  native  phosphates.  But  if  you  bear  in  mind  that  the  amount 
of  phosphates  in  arable  soil  is  very  smalL  you  will  see  there  is  no  necessity  that 
they  should  occur  in  any  large  proportion  in  rocks,  in  order  to  furnish  the  supply. 
We  have  only  to  be  assured  that  phosphates  do  really  occur  as  constituents  of 
rocky  masses,  without  troubling  ourselves  about  the  amount.  A  great  many 
localities  are  known  where  phosphates  are  present  in  granite^gneiss,  mica  slate 
clay  slate,  &c.  and  in  these  cases,  it  is  important  to  remark,  the  phosphates  were 
discovered  only  by  accident.  Mineralogists  in  examining  the  physical  charac- 
ters of  these  rocky  masses,  having  niet  with  portions  more  or  less  crystalline, 
which  evidoitly  differed  from  the  usual  constituents  of  the  rocks,  were  led  to 
make  a  more  particular — that  is  to  say — a  chemical  examination  of  these  por- 
tions, and  this,  quite  unexpectedly,  showed  them  to  consist  of  phosphates.  Di- 
rect investigations,  so  far  as  I  know,  have  never  been  made  with  the  view  to 
determine  the  question  whether  the  phosphates  are  always  found  in  these  rocks, 
nor  is  it  probable  that  experiments  will  be  undertaken  upon  a  sufficiently  large 
scale  for  this  purpose,  for  some  time  to  come,  since  the  detection  of  minute  pro- 
portions of  phosphates  is  frequently  a  difficult  task,  even  when  we  are  certain  of 
their  presence.  The  phosphoric  acid  very  readily  escapes  detection.  It  is  un- 
nece^ary  for  me  to  explain  the  causes  of  these  difficulties  in  analysis,  it  is 
sufficient  for  you  to  know  that  they  exist.  Phosphates,  however,  have  been 
detected  in  all  primitive  mountains  whenever  they  have  occurred  in  large  quan- 
tities or  in  a  crystalline  form,  but  it  is  very  easy  to  overlook  them  when  in  smaller 
proportions  and  in  a  non-crystallized  9tate.  The  rarity  of  their  occurrence  in  a 
crystalline  form  is  no  proof  of  their  rarity  in  an  amorphous  state.  There  seems, 
therefore,  to  be  no  good  ^ound  to  doubt  that  the  phospates  found  in  the  soil 
have  been  originally  constituents  of  mountain  masses,  and  that  their  presence  in 
the  soil  is  owing  to  the  degradation  of  those  masses. 

With  respect  to  the  opinion  that  the  phosphates  of  the  soil  owe  their  origbi  to 
manure  and  especially  to  bones,  I  may  first  inquire  whence  do  you  suppose  the 
phosphoric  acid  of  manure,  or  rather  of  animal  bodies,  to  come  ?  In  answer  to 
this,  some  may  say  that  it  is  derived  from  the  aliments  of  which  animals  partake ; 
others  may  suppose  it  is  actuallyr  created  in  the  animal  body.  If  the  phosphoric 
acid  of  the  animal  body  be  derived  from  the  aliments,  how  does  it  become  a 
constituent  of  those  aliments  ?  You  see  we  must  go  back  to  that  contained  in 
plants,  or  rather  in  the  soil,  and  this  is  merely  proceeding  in  a  circle.  What 
really  happens  is  this :  carnivorous  animals  (tne  lion  for  example)  derive  phos- 
phoric acid  from  the  bones  and  flesh  of  other  animals  of  the  heroivorous  class 
which  they  devour,  these,  from  plants  upon  which  they  feed,  and  plants  draw  it 
from  the  soil ;  and  the  presence  of  phosphoric  acid  in  the  soil  is  owing  to  the 
.  disintegration  of  rocks.  Thus,  you  perceive,  that  phosphoric  acid,  as  well  as 
Mlphuric  acid->essential  constituents  of  organized  beings— are  derived  origin- 
uiy  from  the  mineral  kingdom.  The  fact  that  in  bone  manure  you  brin^  phos- 
phoric acid  into  your  fields,  does  not  at  all  invalidate  this  conclusion,  smce  all 
tue  phosphoric  acid  of  bones  once  belonged  to  vegetables,  and  was  by  them  de- 
nied from  the  soil,  and  came  into  the  sou  by  its  separation  from  mineral  masses. 
lf>  however,  it  were  granted  that  the  phosphoric  acid  of  the  animal  kingdom 
could  have  had  some  other  origin,  this  would  not  explain  the  circumstance  that 
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pUnU  which  have  never  received  manure,  ex  gr.  those  growing  wild  upon  soil 
never  cultivated,  contain  phosphoric  acid :  this  must  be  referred  ultimately  to  the 
disintegration  of  rocks. 

Finally,  if  any  of  you,  gentlemen,  shoifld  have  embraced  the  notion  that  phos- 
phoric acid  could  be  formed  by  the  transmutation  of  some  other  substance,  let 
me  assure  you  that  such  an  assumption  is  altogether  unwarranted.  No  experi- 
ments of  any  value,  no  observations  worthy  of  the  least  confidence,  justify  the 
opinion  of  such  a  '<  creation  "  of  matter.  Every  theory  of  this  kind  rests  only 
on  illusion  and  error,  and  justly  excites  the  ridicule  and  scorn  of  every  well-in- 
formed chemist ;  and  who  but  chemists  can  you  admit  to  be  competent  judges 
in  questions  of  this  kind  ? 


LECTURE  VI. 

THE  SOIL.— (CONTZNUKO.) 
Bfffwpitiilation. .  ^Humiu— Iti  Fonnatioii,  and  Niture. . .  .Procew  «f  Decay  or  Pntreftcrioa. 

Gentlemen  : — Before  we  enter  upon  the  consideration  of  new  subjects,  permit 
me  briefly  to  recapitulate  the  substance  of  my  last  lecture,  since  this  will  both 
serve  to  impress  the  most  important  points  more  deeply  upon  your  mind,  and  en- 
able you  the  better  to  follow  thje  thread  of  our  discourse. 

In  the  first  place,  then,  I  told  you  that  the  constituents  of  the  soil  may  be  di- 
vided into  two  classes  ;  namely,  into  such  as  owe  their  origin  to  the  degradation 
of  rocks  and  minerals,  and  such  as  arise  from  the  decomposition  of  organic  sub- 
stances, more  especially  of  vegetable  matters. 

In  inquiring  into  the  origin  of  the  mineral  constituents  of  the  soil,  we  had  to 
study  the  process  by  which  rocks  and  mountain  masses  are  converted  into  soil 
suited  to  cultivation,  which  process  we  termed  degradation  ;  and  I  stated  that  the 
mechanical  part  of  the  process,  the  disintegration^  is  performed  chiefly  by  water 
alternately  freezing  and  thawing  upon  and  within  the  substance  of  rocks,  and 
that  the  cnemical  part  of  the  process,  the  decomwisition,  consists  in  the  action 
of  carbonic  acid  upon  the  silicates,  and  in  a  small  degree  in  the  action  of  oxygen 
upon  certain  minerals  by  which  they  are  oxydized.  I  then,  in  conclusion,  ex- 
plained to  you  the  source  of  the  phosphates  found  in  the  soil. 

If  you  have  bestowed  upon  the  discussion  any  attention,  you  cannot  fail  to  be 
acquainted  with  the  mode  of  formation  of  all  the  various  mineral  constituents  of 
the  soil ;  you  know  the  origin  of  sand,  of  clay,  lime,  the  carbonates,  sulphates, 
phosphates,  and  silicic  acid ;  and  We  may,  therefore,  now  enter  upon  the  consid- 
eration of  the  last  constituent  of  the  soil  of  which  we  have  to  treat,  namely,  the 
Hüsnrs. 

Humus,  as  contained  in  the  soil,  is  not  always  exactly  and  identically  the  same 
in  appearance  or  chemical  constitution.  The  following  properties,  however, 
may  be  considered  characteristic  of  all  kinds  of  humus  found  in  soils,  with  a  few 
exceptions. 

Humus  is  a  dark  brown  or  black  substance  of  a  loose  texture,  easily  reduced  to 
powder  between  the  fingers  when  dry,  but  it  possesses  an  extraordinary  power  of 
attracting  moisture  from  the  atmosphere,  ana  of  absorbing  gaseous  substances  ; 
it  will  imbibe  water  to  the  extent  of  three-fourths  of  its  own  weight  without 
,  becoming  moist.  The  structure  of  the  vegetable  substances  which  have  fay  de- 
composition given  rise  to  the  formation  of  the  humus,  may  frec^uently  be  traced 
in  it.  Humus  is  almost  entirely  insoluble  in  cold  water,  and  is  very  sparingly 
soluble  in  boiling  water,  which  forms  with  it  a  gold-colored  solution  by  dissolv- 
ing a  very  minute  proportion,  and  this  solution  becomes  turbid  on  exposure  to  the 
atmosphere,  depositing  a  slight  sediment  of  a  dark  brown  color. 

Humus  whicn  has  once  been  completely  deprived  of  water  by  drying,  or  which 
has  been  exposed  to  frost,  loses  even  this  slight  degree  of  solubility. 

By  treating  it  with  strong  bases,  the  alkalies,  soda  or  potass,  for  instance,  it  is 
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canverted  into  a  substance  possessing  the  properties  of  an  acid,  which  has  been 
called  humic  acid  ;  this,  combining  with  the  alkaline  bases,  forms  salts,  deno- 
minated humates.  These  salts  dissolve  freely  in  water,  forming  dark  brown  so- 
lations. 

They  are  decomposed  by  the  addition  of  strong  acids,  such  as  hydrochloric 
acid  for  instance,  giving  rise  in  this  case  to  the  formation  of  hydrochlorates,  and 
to  the  separation  of  humic  acid.  This  subf  tance  is  almost  entirely  insoluble  in 
cold  water.  That  part  of  the  humus  which  is  not  acted  on  by  the  alkalies  is 
ahfi^ther  insoluble,  to  this  the  name  humine  or  humus  coal  has  been  applied. 

Finally,  humus,  as  the  process  of  decay  proceeds  in  it,  disappears  altogether, 
being  slowly  combined  with  the  oxygen  of  the  atmosphere  and  resolved  into  car- 
bonic acid,  leaving  behind  only  a  very  small  proportion  of  various  salts,  which 
upon  examination  will  be  foimd  to  be  those,  we  may  detect  in  the  plant,  to  the 
decomposition  of  which  the  humus  owed  its  origin. 

If  you  select  a  lump  of  vegetable  mould  produced  by  the  decay  of  dung,  or  of 
a  good  garden  soil,  you  will  perceive,  even  with  the  naked  eye,  but  much  better 
with  a  magnifying  glass  or  microscope,  that  it  still  reuins  the  structure  of  veg- 
etable fibre.  If  a  portion  of  this  earth  be  dried  as  completely  as  possible,  and 
placed  upon  one  scale  of  a  balance,  whilst  on  the  other  are  placed  weights  suf- 
ficient to  restore  the  equilibrium,  you  will  find,  in  a  few  seconds,  that,  m  order 
to  maintain  the  equilibrium  of  the  balance,  vou  must  add  additional  weights. 
This  must  convince  you  of  the  very  powerful  tendency  which  exists  in  humus 
to  attract  moisture  from  the  atmosphere,  since  that  is  the  reason  of  its  increase 
in  weight. 

A  few  experiments  will  serve  to  illustrate,  and  to  impress  upon  your  minds 
what  I  have  said  with  respect  to  the  properties  of  humus. 

A  portion  of  vegetable  mould,  or  earth  rich  in  humus,  allowed  to  stand  for  24 
hours  covered  with  water,  at  its  usual  temperature,  say  about  66^,  and  filtered, 
will  be  found  to  impart  only  a  very  feeble  yellow  color  to  the  water.  This  proves 
that  humus  is  nearly  insoluble  in  water  at  common  temperatures. 

If  we  heat  a  portion  of  the  same  vegetable  mould  for  some  time  with  boiling 
water,  and  filter,  we  obtain  a  ffold  yellow  fiuid,  showing  that  solution,  to  a  cer- 
tain extent,  has  taken  place  ;  but  this  amounts  to  no  more  than  about  one-half 
per  cent.,  so  that  humus  is  very  scantily  soluble  even  in  boiling  water. 

Bv  adding  to  this  solution  hydrochloric  acid,  the  humus  is  separated  from  the 
fiaid,  and  falls  to  the  bottom  of  the  vessel  in  slight  brown  fiakes. 

When  this  kind  of  earth  is  heated  with  carbonate  of  potass  and  water,  a  brown- 
colored  solution  is  obtained,  which  is  a  solution  *of  humate  of  potass :  this  has 
been  formed  at  the  expense  of  part  of  the  carbonate  of  potass  employed.  A  por- 
tion of  this  has  part  with  its  carbonic  acid,  which  has  been  transierred  to  the 
remaining  portion,  giving  rise  to  the  formation  of  a  bicarbonate  of  potass  (that  is, 
a  salt  with  double  the  amount  of  acid  contained  in  the  carbonate.)  The  liberated 
portion  of  potass  has  combined  with  a  part  of  the  humus,  and  formed  a  humate  of 
potass ;  this  is  copiously  soluble  in  water — hence  the  dark  color  of  the  solution. 

If  a  portion  of  this  fluid  is  decanted,  and  hydrochloric  acid  added  to  it,  the 
humate  is  decomposed ;  the  hydrochloric  acid  being  the  stron^^er  acid,  h^drochlo- 
rate  of  potass  is  formed,  and  humic  acid  separates,  which  bemff  t^^turly  insohiUe 
IB  cold  water,  subsides  to  the  bottom  in  light  brown-colored  flakes.  The  super- 
natant fluid  retains  only  a  scarcely  perceptmle  yellowish  tint.  So  that,  even  with 
the  presence  of  hydrochloric  acid,  humic  acid  is  extremely  little  sduble. 

When,  instead  of  carbonate  of  potass,  we  treat  humus  or  vegetable  mould  with 
a  strong  solution  of  caustic  potass,  and  allow  it  to  stand  a  few  hours,  we  obtain  a 
dark  brown,  almost  black  fiuid ;  humate  of  potass  being  formed  and  dissolved  to 
a  large  amount. 

Treating  the  dark-colored  fluid  obtained  with  hydrochloric  acid,  hydrochlorate 
of  potass  is  formed,  the  insoluble  humic  acid  subsides  to  the  bottom  of  the  vessel, 
and  the  supernatant  fluid  has  the  same  faint  yellowish  color,  as  that  treated  with 
carbonate  of  potass  and  hydrochloric  acid. 
'  When  humus  is  intimately  mixed  with  a  soft  paste  made  of  carbonate  of  lime 
(ehalk),  and  water  of  the  common  temperature  added,  and  the  mixture  allowed 
to  stand  for  some  hours,  and  then  filtered,  a  colored  fluid  is  obtained,  in  which 

we  may  detect  dissolved  humic  acid.    But  if  a  paste  of  slaked  lime  is  substituted 
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for  the  chalk,  and  treated  with  humus  in  the  same  manner,  the  flmd  obtained  u 
yery  nearly  colorless,  affording  scarcely  a  trace  of  dissolve^  humus  or  humic  acid. 
This  is  an  important  fact  to  which  we  shall  have  occasion  to  revert  hereafter. 

If  we  treat  a  mixture  of  carbonate  of  lime  and  ves^etable  mould  with  boiling 
water,  and  filter  it,  we  obtain  a  golden  yellow-colored  fluid,  indicating  a  solution 
of  a  certain  amount  of  humus ;  but  the  quantity  dissolved  is  not  greater  than  if 
we  had  treated  the  humus  with  boilin«^  water  without  the  chalk.  In  this  case 
also  the  humic  acid  is  separated  from  the  solution  by  hydrochloric  acid. 

Finally,  byr  proceeding  in  the  same  manner  with  slaked  lime,  and  even  boiling 
the  mixture  in  water,  after  filtration  the  fluid  will  be  found  to  have  acquired  only 
a  very  slight  yellowish  tint ;  and,  upon  adding  hydrochloric  acid  to  it,  no  humic 
acid  will  be  separated. 

Although  this  is  not  the  place  for  us  to  enter  upon  the  discussion  of  the  conclu- 
sions  which  may  be  deduced  from  these  facts,  as  we  shall  have  occasion  to  do  so 
in  the  sequel,  I  cannot  refrain  from  pointing  out  to  you  the  errors  into  which 
many  writers  on  agriculture  have  fallen  upon  this  point. 

Most  of  these  writers,  when  treating  of  the  uses  of  lime  and  carbonate  of  lime 
(chalk)  in  agriculture,  have  asserted  that  their  efficacy  is  owing  chiefly  to  their 
combining  with  the  insoluble,  or  at  least  very  difficultly  soluble,  humus  of  the 
soil,  formmg  a  humate  of  lime,  which,  dissolved  in  water,  is  dra\^  up  by  the 
roots  of  plants  for  their  nourishment.  But  these  experiments  which  I  have  de- 
scribed to  you,  and  which  you  may  very  advantas^eously  make  for  your  own  sat- 
isfaction, indubitably  prove  the  unsoundness  of  such  a  conclusion.  I  have  repeated 
them  with  great  care,  together  with  many  others,  in  order  to  examine  into  the 
opinions  of  certain  writers  on  the  chemistry  of  agriculture,  respecting  the  sup- 
posed formation  of  a  soluble  humate  of  lime,  in  the  soil — ^but  invariably  with  the 
same  results.  It  is,  however,  alleged  that  there  are  two  humates  of  lime,  a 
basic  and  a  neutral  humate,  and  the  latter  is  said  to  be  soluble  in  2000  parts  of 
cold  water.  This  so-called  neutral  humate  of  lime,  of  which  these  wnters  are 
so  anxious  to  prove  the  existence  and  to  believe  it  subservient  to  vegetation,  is 
prepared  by  mixing  a  solution  of  humate  of  potass,  such  as  I  have  before  described, 
witn  hydrochlorate  of  lime  in  excess ;  a  precipitate  is  obtained,  which  they  have 
supposed  to  be  the  neutral  humate  of  lime.  But  the  substance  thus  obtained, 
whatever  it  be,  is  only  soluble  in  10,000  parts  of  water.     Upon  a  careful  investi- 

gation,  however,  of  this  substance,  it  has  turned  out  to  be  a  double  salt,  namely, 
umate  of  lime  and  hydrochlorate  of  lime,  which,  in  this  state,  is  soluble  in  water 
to  a  very  dight  degree,  giving  no  warrant  whatever  for  the  assertions  which 
make  it  a  neutral  and  soluble  humate. 

After  having  thus  explained  to  you  the  properties  of  humus,  weVill  now  direct 
our  attention  to  the  source  or  origin  of  this  substance,  as  a  constituent  of  the  soil. 
This  investigation  is  the  more  necessary,  because  the  real  use  of  humus  in  pro- 
moting vegetation  will  become  perfectly  clear  to  you  when  you  are  acquainted 
with  its  origin  and  formation. 

It  is  universally  known  that  plants  and  animals,  and  all  the  various  parts  of 
which  they  are  composed,  are  subject,  after  death,  to  certain  processes  oi  decom- 
position, causing  a  more  or  less  complete  change  in  their  organic  structure,  and» 
under  favorable  circumstances,  proceeding  to  their  entire  dissolution  or  destruc- 
tion. These  processes  of  decomposition  are  denominated,  according  to  the  dif- 
ferent phenomena  attendant  upon  each,  decay  and  putrefaction, 

I  may,  however,  remark,  that  we  very  seldom  have  an  opportunity  to  see  in 
nature,  either  of  these  processes  of  decomposition  in  their  pure  form  ;  since  we 
almost  invariably  find  phenomena  belonging  more  especially  to  one  of  these  pro- 
cesses, mixed  up  with  those  belonging  more  appropriately  to  the  other — that  is, 
the  characteristic  features  of  decay  are  mixed  up  with  those  of  putrefaction,  and 
vice  versa.  But  in  order  to  give  you  the  clearest  possible  insight  into  the  nature 
of  decay  and  putrefaction,  we  will  disregard  this  circumstance,  and  endeavor  to 
present  you  with  a  definite  delineation  of  each  in  its  purest  form. 

Vegetable  fibre,  although  not  always  presenting  the  form  in  which  we  observe 
it  in  wood,  nevertheless  forms  a  constituent  part  of  all  plants.  Whenever,  there- 
fore, a  plant  decays,  or  putrefies,  its  vegetable  fibre  must  decay,  or  putrefy ;  and 
as  this  forms  by  far  the  larger  portion  of  the  whole  substance  of  plants,  it  is  evi- 
dent that  if  you  are  once  acquainted  with  the  phenomena  of  decay,  or  putrefao- 


tioQ,  in  vegetable  fibre,  you  will  understand  these  processes  as  occurring  in  the 
whole  mass  of  plants,  or  any  parts  of  them. 

Vegetable  fibre,  according  to  chemists,  consists  of  Carbon,  Hydrogen  and 
Oxygen  ;  in  100  parts  by  weight  it  is  composed  of— 

52.5  Carbon. 
42.3  Oxygen. 
5.S  Hydrogen. 

100 

I  must  entreat  you  to  remember  these  numbers,  as  we  shall  frequently  have 
occasion  to  revert  to  them. 

When  vegetable  fibre  is  burnt  in  the  open  air,  or  in  oxygen  gas,  that  is,  in  cir- 
cumstances favorable  to  a  rapid  combustion  of  its  carbon  and  hydrogen  with 
oxygen,  carbonic  acid  and  water  are  formed,  and  escane  in  the  form  of  gases, 
nothing  remaining  of  the  vegetable  fibre  after  its  complete  combustion.  It  may 
be  safely  assumed  that  in  this  process  the  hydrogen  burns  first,  from  its  greater 
tendency  to  combine  with  the  oxygen,  the  carbon  enters  into  combustion  subse- 
quently. If  you  look  carefully  at  a  blazing  sjjlinter  of  wood,  you  will  perceive  a 
manifest  difference  in  the  flame,  that  part  of  it  which  is  nearest  the  wood  being 
blue  and  feebly  luminous,  whilst  that  farthest  from  the  wood  is  more  powerfully 
luminous :  it  is  the  hydrogen  which  bums  in  the  former,  the  carbon  in  the  latter 
place.  The  same  difference  is  slill  more  evident  in  the  flame  of  a  lighted  taper; 
for  although  the  substance  in  a  state  of  combustion  has  not  the  same  constitution 
as  the  wood,  the  illustration  is  equally  applicable  to  our  purpose ;  because  here 
carbon  and  hydrogen  exist  in  circumstances  highly  favorable  to  their  combination 
with  oxygen.  That  part  of  the  flame  of  a  candle  which  is  in  immediate  contact 
with  the  wax  is  feebly  luminous  and  blue,  while  the  upper  part  of  the  flame  is 
white  and  strongly  luminous ;  the  hydrogen  bums  or  is  combining  with  oxygen 
at  the  lower  part,  while  the  carbon  is  burning  at  the  upper  part.  This  proves 
that  hydrogen  combines  with  oxygen  sooner  than  carbon. 

We  have  supposed  in  the  before-mentioned  case,  the  vegetable  fibre  to  be  placed 
in  circumstances  favorable  to  its  combustion,  in  contact  with  oxygen  sufficiently 
abundant  to  bum  all  its  carbon  and  hydrogen :  but  what  will  take  place  if,  all 
other  things  being  equal,  the  amount  of  oxygen  present  is  not  sufficient  ?  In  this 
case  experience  tells  us  the  combustion  of  the  hydrogen  will  be  effected,  whilst 
that  part  of  the  carbon,  for  which  there  is  not  sufficient  oxygen,  appears  in  the 
form  of  soot.  Thus  it  is  evident  that  hydrogen  enters  into  combustion  with  oxy- 
gen before  carbon ;  and  where  the  amount  of  oxygen  present  is  limited,  in  pre- 
ference to  it. 

The  process  of  decay  bears  a  remarkable  resemblance  to  that  of  combustion. 

Absorption  of  oxygen  from  the  atmosphere  takes  place,  and  carbonic  acid  and 
water  are  formed  in  decay,  exactly  in  the  same  way  as  in  combustion,  but  with- 
out the  appearance  of  fire  ;  and  I  beg  to  call  your  particular  attention  to  the  fact, 
that  the  hydrogen  cojnbines  with  the  oxygen  in  preference  to  the  carbon,  in 
decay  as  well  as  in  combustion,  and  this  necessarily  causes  the  proportion  of  car- 
bon m  the  residue  to  increase  in  the  decaying  substance,  notwithstanding  that  a 
part  of  the  latter  also  becomes  oxidised,  and  forms  carbcxiic  acid. 

To  render  this  intelligible,  let  us  suppose  vegetable  fibre,  in  a  moist  state, 
exposed  to  the  atmosphere  for  a  considerable  time.  The  oxygen  of  the  atmos- 
phere, in  the  first  instance,  will,  combine  with  part  of  the  hydrogen  of  the  fibre 
at  its  surface,  forming  water,  and,  consequently,  a  corresponding  amount  of  the 
oxysen  and  carbon,  combined  with  this  hydrogen  in  the  fibre,  will  be  liberated. 

Now,  chemical  experience  has  proved  that  different  substances  combine  with 
each  «other  with  greater  facility  at  the  moment  of  their  liberation  from  other 
combinations  (teuinically  termed  their  nascent  state,)  than  at  ady  other  time. 
This  is  precisely  the  case  in  decay  ;  the  oxygen  and  carbon  are  in  contact  at  the 
instant  they  are  liberated  from  vegetable  fibre,  in  consequence  of  its  hydro- 
,  gen  forming  water  with  the  oxygen,  and  it  is,  therefore,  in  accordance  with  the 
general  law  of  chemical  combinations,  that  they  should  unite,  and  form  carbonic 
acid ;  and  this  under  circumstances  in  which  carbon  alone  does  not  usually  com- 
'  bme  with  oxygen,  as  you  know,  that  in  order  to  burn  a  piece  of  ordinary  charcoal, 
i.  e.  to  make  it  enter  into  combination  with  oxygen,  and  form  carbonic  acid,  it  is 
necessary  to  heat  it  to  redness. 


Further — carbon  and  oxygen  combine,  and  form  carbonic  acid,  only  in  definite 
proportions,  namely,  27.65  parts  by  weip^ht  of  carbon,  and  72.35  parts  by  weight 
of  oxygen.  Now,  vegetable  fibre  contams  so  much  carbon,  that  even  if  all  the 
oxygen  present  combmed  with  carbon,  and  formed  carbonic  acid,  it  would  not 
consume  it  all,  and,  therefore,  when  all  this  oxys^en  is  expended,  carbon  necessa- 
rily remains.  Let  us  take  the  extreme  case,  that  100  parts  of  vegetable  fibre 
undergo  completely  the  process  of  decay  ;  the  result  must  be,  that  after  5.2  parts 
of  hydrogen  have  combmed  with  atmospheric  oxygen  forming  water,  the  42.3 
parts  of  oxygen  of  the  fibre  will  combine  with  16.1  of  the  52.5  parts  of  carbon 
present  forming  carbonic  acid,  and  thus  leave  36.4  parts  of  carbon  uncombined. 

We  do  not,  however,  know  any  instance  where  the  process  of  decay  has  pro- 
ceeded so  far  as  to  leave  nothing  but  pure  carbon.  On  the  contrary,  we  know 
that  in  all  processes  of  decay,  a  period  arrives  when  the  carbon  of  the  vegeta- 
ble fibre  begins  to  combine  with  the  atmospheric  oxygen,  and  after  the  lapse  of 
a  considerable  time,  it  is  all  formed  into  carbonic  acid,  and  nothing  whatever  re- 
mains of  the  vegetable  fibre. 

The  decaying  substance  grows  richer  and  richer,  in  its  proportionate  amount 
of  carbon,  from  the  separation  of  hydrogen,  whilst  the  carbonic  acid  formed  at 
the  same  time  is  the  result  of  the  combination  of  the  carbon  and  oxygen  of  the 
vegetable  fibre,  and  before  the  oxygen  of  the  atmosphere  begins  to  take  a  part 
in  the  formation  of  the  carbonic  acid.  Thus  whilst  vegetable  fibre  ccmtains  52.5 
per  cent,  of  carbon,  it  has  been  found,  after  having  undergone  partial  decay,  to 
contain  54  per  cent. ;  and  at  a  still  more  advanced  period  of  decay  56  per  cent  ; 
the  physical  appearance  of  the  decaying  substance  becomes,  of  course,  changed 
with  these  alterations  of  its  chemical  constitution.  It  assumes  first  a  brown tmt, 
which  gradually  deepens,  until  it  becomes  nearly,  or  quite,  black  ;  this  appear- 
ance points  out  to  a  certain  extent  the  nature  ot  the  chemical  change  it  is  un- 
dergomg ;  it  indicates  an  increasing  proportionate  amount  of  carbon  in  the  mass, 
owing  to  the  separation  of  hydrogen. 

To  recapitulate,  we  apply  the  term  decay  to  that  process  of  decomposition  of 
organic  substances,  in  which,  with  absorption  of  atmospheric  oxygen,  the  sepa- 
rated elements  of  the  decaying  substance  combine  into  new  forms :  namely,  into 
water  and  carbonic  acid. 

I  wish  you  particularly  to  understand,  and  to  remember,  that  the  formation  of 
water  is  owing  exclusively  to  the  combination  of  the  hydrogen  of  the  decaying 
substance  with  the  oxygen  of  the  atmosphere ;  whilst  the  formation  of  carblonic 
acid  takes  place  principally  at  the  expense  of  the  oxygen  of  the  decaying  sub- 
stance ;  and  that  a  residue  rich  in  carbon  must  necessarily  remain  in  all  cases 
where  the  oxygen  present  is  not  sufficient  to  oxidize  the  entire  amount  of  the 
carbon,  forming  it  mto  carbonic  acid.  In  referring  to  combustion,  I  wished  to 
convey  to  you  a  clear  notion  of  the  fact  that  the  combination  of  the  hydrogen  of 
the  decaying  substance  with  oxyc^en  always  precedes  that  of  the  carbon. 

I  mentioned  another  process  oi  decomposition  of  organic  substances,  designa- 
ted putrefaction  ;  a  knowledge  of  this  process  being  of  great  importance  to  you, 
I  shall  enter  into  a  consideration  of  it  m  some  detail ;  and  it  will  very  materi- 
ally assist  you  in  understanding  putrefaction  if  I  premise  a  few  remarks  upon 
carbonization,  t.  e.,  for  example,  the  process  of  burning  wood  into  charcoal.  We 
will  still  confine  our  attention  to  vegetable  fibre. 

The  process  of  charring,  or  carbonization,  is  the  decomposition  of  an  or^^anic 
substance  by  artificial  heat,  atmospheric  oxygen  being  excluded.  It  is  evident 
that  the  products  of  this  decomposition  must  be  different  to  those  obtained  by 
combustion.  For,  whilst  in  the  combustion  of  woody  fibre  the  formation  of  wa- 
ter takes  place  copiously,  owinc^  to  the  free  access  ol  the  atmosphere,  and  to  its 
oxygen  combining  with  the  hydrogen  of  the  woody  fibre,  in  carbonization  the 
amount  of  water  formed  is  very  insignificant  In  tne  latter  process,  the  oxygen 
and  hydrogen  of  the  organic  substance  may  be  supposed  ta  divide  between  them- 
selves the  carbon  to  which  they  were  previously  united  in  common,  iorming 
compounds  of  hydrogen  with  carbon,  and  of  oxygen  with  carbon ;  but  since 
these  compounds  do  not  require  the  whole  of  the  carbon  present,  a  portion  of  it 
remains  behind  uncombined.  It  is,  indeed,  most  frequently  for  the  sake  of  this 
residue  that  the  processes  of  carbonization  employed  in  the  arts  are  had  recourse 
to,  as,  for  instance,  in  charcoal  burning.    For,  let  us  even  assume  that  the  whole 
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tmoant  of  the  hydrogen  of  the  regetable  fibre,  5*2  parts,  combines  with  the 
laigest  possible  amount  of  carbon,  namely,  32  parts ;  and  that  the  42-3  parts  of 
oxygen  also  combine  with  the  greatest  possible  proportion  of  carbon,  that  is,  16 
parts ;  this  will  make  48  parts  of  carbon  to  be  consamed  in  the  formation  of  the 
new  compounds,  which,  being  volatile,  escape  and  leave  somewhat  more  than  4 
per  cent,  of  carbon  behind  as  a  residue.  Of  course,  it  is  perfectly  obvious,  that 
in  the  process  of  charcoal-burning,  which  I  have  quoted  as  an  example  and  illus- 
tration, there  must  remain  far  more  than  4  per  cent,  of  the  wood,  in  the  form  of 
charcoal.  Let  me,  however,  remind  vou  that,  in  order  to  render  the  explana- 
tion of  the  process  perfectly  intelligible,  I  have  excluded  from  this  calculation 
the  formation  of  water,  which  invariably  takes  place  in  the  process  of  charring 
vegetable  fibre  or  wood,  consuming,  of  course,  part  both  of  the  oxygen  snd  hy- 
drogen of  the  substance,  and  thus  pre ven ting  them  from  combining  with,  and 
carrying  away  carbon.  Moreover,  I  assumed  that  the  hydrogen  should^combine 
with  the  greatest  possible  proportion  of  carbon,  namely,  32  parts,  which  does  not 
really  occur  in  maxing  charcoal,  but  it  unites  with  carbon  in  a  far  smaller  propor- 
tion. My  calculation  was  intended  to  prove,  that  if  the  largest  possible  propor- 
tion of  carbon  were  consumed,  some  would  still  remain  uncomoined ;  and  voo 
will,  therefore,  perceive  that,  in  the  carbonization  of  wood  or  vegetable  fiore, 
there  must  of  necessity  be  a  re8idu#of  carbon. 

Carbonization,  then,  is  characterised  and  distinguished  from  ordinary  combus- 
tion by  its  products  differing  from  those  of  combustion,  in  consequence  of  the  ex- 
clusion of  the  atmospheric  oxygen.  Nevertheless,  it  has  much  in  common  with 
combustion,  where  tne  latter  process  goes  on  with  the  presence  of  only  an  insuf- 
ficient amount  of  oxygen,  especially  in  leaving  a  carbonaceous  residue,  which  in 
carbonization  is  called  charcoal,  and  in  combustion,  soot. 

Now  let  us  imagine  vegetable  fibre  undergoing  spontaneously  the  slow  process 
of  decomposition  under  circumstances  which  exclude  completely  the  oxygen  of 
the  atmosphere,  and  it  must  be  evident  that  the  phenomena  occurring  will  be 
essentially  the  same  as  in  carbonization.  Compounds  of  hydrogen  and  carbon 
will  be  formed  principally,  together  with  small  quantities  of  water  and  carbonic 
acid,  and  a  carbonaceous  substance  will  remain,  approaching  more  or  less  to  pure 
carbon,  just  as  is  the  case  in  carbonization.  I  need  only  remind  you  of  what 
takes  place  in  marshes,  and  in  pools  of  stagnant  water,  at  the  bottom  of  which 
a  number  of  vegetable  matters,  consisting  chiefly  of  vegetable  fibre,  putrefy  under 
cover  of  water,  which  completely  precludes  the  access  of  atmospheric  oi^gen. 
Bubbles  of  air  are  seen  constantly  ascending  from  the  bottom  of  these  marshes  or 
pools ;  these  bubbles  will,  upon  examination,  be  found  to  consist  of  carbonic  acid, 
or  carburetted  hydrogen  gas,  which  are  the  gaseous  products  of  the  decomposi- 
tion of  plants  by  the  process  of  putrefaction.  And  if  you  examine  the  mud  of 
pools  and  marshes  you  mvariably  meet  with  a  black  carbonaceous  substance ;  this 
18,  the  other  product  of  decomposition  corresponding  to  the  charcoal,  remaining 
after  the  completion  of  the  process  in  charcoal  burning. 

Now,  both  these  processes  which  I  have  endeavored  to  make  intelligible  to 
you,  namelv,  decay  and  putrefaction,  concur  in  the  formation  of  humus,  this  be- 
ing the  carbonaceous  residue  of  the  decomposition  of  organic  matter.  But  there 
is  no  doubt  that  decay  bears  an  infinitely  larger  share  in  the  production  of  hu- 
mus than  putrefaction;  and  I  trust  you  now  understand  enough  of  both  these 
processes,  to  have  no  doubt  as  to  the  origin  and  source  of  humus. 

I  cannot,  however,  quit  the  subject  before  us  without  offering  you  a  few  addi- 
tional remarks,  which  may  serve  to  elucidate  several  points  which  will  prove  of 
importance  to  you  when  we  shall  come  to  speak  of  the  influence  of  humus  up- 
on vegetable  life, — its  action  in  promotiog  vegetation. 

In  the  first  place  you  will  bear  in  mind  that  in  all  I  have  hitherto  said  res- 
pecting the  processes  of  decay  and  putrefaction,  I  have  confined  myself  to  pure 
vegetable  fibre,  a  substance  having  only  carbon,  hydrogen,  and  oxygen,  as  its  es- 
sential constituents,  since  vegetable  fibre  forms  the  principal  part  of  all  plants, 
and  since  all  the  essential  phenomena  of  the  decomposition  of  pure  fibre  are  ex- 
actly analogous  to  those  ot  the  decomposition  of  wood,  and  of  the  leaves  and 
roots  of  plants. 

Plants,  however,  are  made  up  of  other  matters  besides  vegetable  fibre,  and 
there  is  one  of  these  mvariably  found  which,  in  addition  to  carbon,  oxygen,  and 
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hydrogen,  contain  Nitrogen  as  an  essential  constituent.  This  is  vegetahle  albu' 
men.  The  decomposition  of  this  nitrogenised  substance  gives  rise  to  the  forma- 
tion of  another  substance,  namely.  Ammonia,  a  compound,  as  you  know,  of  ni- 
trogen and  hydrogen,  with  which  you  have  already  become  acquainted,  when 
we  were  treating  of  the  constituents  of  atmospheric  air.  This  gaseous  and  very 
soluble  substance  is,  therefore,  invariably  found  in  the  humus  of  the  soil,  and  its 
amount  is  the  greater,  the  larger  the  proportion  of  nitrogenised  substances  which, 
by  their  decomposition  and  decay,  have  contributed  to  the  formation  of  the  hu- 
mus. And  I  may  here  mention,  incidentally,  that  all  animal  substances  are  rich- 
er in  nitrogenous  matters  than  vegetable  substances,  and  consequently,  the  hu- 
mus, in  the  formation  of  which,  animal  matter  has  borne  a  part,  must  necessa- 
rily be  richer  in  ammonia  than  humus  formed  exclusively  by  the  decomposition 
of  vegetable  substances :  we  shall  have  occasion  to  return  hereafter  to  this 
subject. 

Another  point  which  we  must  not  silently  pass  over  relates  to  the  salts  con- 
tained in  humus.  Every  one  of  you  knows  that  upon  burnin?  wood,  or  anv 
other  vegetable  substance,  there  remains  something  unconsumed,  which  we  call 
ashes^  and  which  contains  all  the  incombustible  and  non-volatile  ingredients  of 
the  vegetable  substance  burnt. 

All  plants,  without  a  single  exception  funÜsh  ashes  upon  being  burnt,  but  in 
different  proportions,  and  of  various  chemical  constitution.  There  are  differen- 
ces in  the  chemical  composition  of  the  ashes  of  different  parts  of  one  and  the 
same  plant  As  an  illustration  I  will  give  you  the  results  of  some  experiments 
made  by  De  Saussure  upon  wheat-straw  and  grain ;  and  I  may  at  the  same  time 
remark!  that  similar  differences  will  invariably  be  found  between  the  ashes  of 
the  seeds  and  the  leaves  of  all  plants. 

100  parte  of  Ashes  Of  Wheat    Of  Wheat 

contain,  Straw.  Grain. 

Earthy  Carbonates 1 

Silica 61-5  0-50 

Metallic  Oxides  (Iron) 1  0-S5 

Loes 7-8  7-59 

As  we  shall  again  treat  upon  this  subject  when  speaking  of  the  inorganic  con- 
stituents of  plants,  and  the  relative  proportions  m  which  various  salts  are  present 
in  vegetable  substances,  we  need  make  no  further  remark  in  this  place,  except 
to  caQ  your  attention  to  the  very  complex  chemical  constitution  of  the  ashes  re- 
maining after  the  combustion  of  plants ;  this  will  strike  vou  upon  glancing  at 
the  above  table.  Now,  if  we  substitute  the  process  of  aecay  for  that  of  com- 
bustion, it  must  at  once  be  evident  to  you  that  these  salts  or  inorganic  matters, 
being  incombustible  and  non-volatile,  will  remain  in  the  hui^us.  It  can,  there- 
fore, be  no  matter  of  surprise  to  you  to  find,  upon  burning  humus,  whether  it  be 
derived  from  the  decomposition  of  vegetable  or  animal  substances,  that  a  num- 
ber of  salts  invariably  remain  in  the  form  of  ashes.  And  these  are,  indeed, 
precisely  the  same  as  would  have  remained  as  ashes,  had  the  vegetable  or 
animal  substance  been  directly  subjected  to  combustion,  without  previous  decay. 

It  is  scarcely  necessary  for  me  to  mention  that  the  processes  of  decay  and  pu- 
trefaction materiallv  add  to  the  amount  of  salts  in  the  soil.  We  may,  therefore, 
consider  decay  in  this  respect  also  as  a  kind  of  combustion  occurring  in  the 
ground,  and  leaving  nothing  but  ashes  behind, — ^that  is,  the  non-volatile  inor^- 
nic  constituents  of  the  decaying  plant.  In  one  word.  Humus  invariably  contams 
the  ashes  of  the  organic  substances  from  which  it  has  been  formed  by  the  pro- 
cesses of  decomposition ;  and  I  must  beg  of  you  to  remember  this  important 
fact,  as  I  shall  frequently  refer  to  it  when  treating  of  manures  in  a  subsequent 
lecture. 
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Carbonate  of  Potaiw 

12'5 

15 

Pboaphate  of  PotaM 

5 

32 

Hydrochlorate  of  Potaas. 

3 

016 
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2 

Earthy  Phosphates 

6-2 

44*50 
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LECTURE  VII. 

THE  CONSTITUENTS  OF  PLANTS. 

Eecapitnlation  of  the  preceding,  or  first  divkkm  of  these  Leotares....QeDeril  BmobAb  on  the 

CoojadtnentB  of  Plants Dinsion  of  them  into  two  claBSOs,  Proidmate  and  Remote,  or  Volatile 

and  Fixed  Conadtnents. 

Gentliemen  : — ^Before  entering  upon  the  second  part  of  the  subject  of  these 
Lectures,  namely,  the  examination  of  the  nature  of  the  constituents  of  plants, 
and  the  inresti^tion  of  the  sources  whence  they  are  denved,  I  deem  it  most 
desirable  to  review,  briefly,  all  the  topics  discussed  in  the  preceding  Lectures, 
in  order  to  impress  them  more  indelioly  upon  your  memory. 

Assuminff,  as  the  foundation  of  all  our  inquiries,  the  unexceptionable  and 
hitherto  indisputable  facts,  that  no  formation  of  new  matters,  which  we  deem 
elementary,  ever  takes  place ;  and  that  no  one  element  can  be  transmuted  into 
another,  either  in  the  livinff  organisms  of  plants  and  animals,  or  elsewhere,  we 
bqgan  in  the  first  instance  by  inquiring,  by  what  bodies  are  plants  surrounded  ? 
with  what  matter  do  they  come  into  contact  ?  since  this,  of  couse,  is  the  otdj 
natural  and  direct  way  of  ascertaining  whence  plants  secure  their  nourishment 
And  since  we  know  of  no  other  source  from  which  they  can  derive  the  necessary 
materials  to  build  up  their  structures  and  to  exist  upon,  than  atmospheric  air, 
water,  and  soil,  we  naturally  directed  out  attention,  in  the  first  place,  to  an  in- 
Testif^tion  of  the  properties  of  these  bodies.  And  again,  as  air,  water,  and  sou, 
are  themselves  exceedingly  complex,  we  found  it  impossible  to  consider  them  in 
the  aggregate,  and  as  they  exist  in  nature ;  but,  on  the  contrary,  were  obliged  to 
separate  them,  and  to  investigate  severally  their  various  constiments. 

Thus,  -whilst  treating  of  the  atmosphere,  we  made  ourselves  acquainted  with 
the  properties  of  oxygen  and  nitrogen,  the  two  gases  which  constitute  by  far  the 
largest  proportion  of  its  whole  volume ;  and,  at  the  same  time,  as  smaller  or 
larger  amounts  of  aquaeous  vapor,  carbonic  acid  and  ammonia,  are  present  every- 
where, and  may  at  all  times  be  detected  in  the  atmosphere,  we  regarded  these 
bodies  also  as  its  essential  constituents.  But  these  latter  gaseous  bodies  are 
themselves  compounds,  Aqueous  Vapor  consisting  of  hydrogen  and  oxygen; 
Carbonic  Acid,  of  carbon  and  oxygen ;  and  Ammonia  being  a  compound  ofnitro- 

f:en  and  hydrogen.  We  thus  found,  that  out  of  the  numerous  elementary  bodies 
that  is,  such  as  cannot  be  decomposed)  known  to  chemists,  only  four  enter  into 
the  composition  of  the  atmosphere,  namely,  Nitrogen,  Oxygen,  Hydrogen,  and 
Carbon.  But  we  did  not  rest  satii^ed  witn  ascertaining  merely  what  are  the 
substances  composing  atmospheric  air ;  but  we  proceeded  further,  and  inquired, 
whence  do  these  substances  originate, — how  do  they  enter  into,  and  become  part 
of  the  atmosphere? 

The  solution  of  this  question  led  us  to  the  consideration  of  some  hif^hly  im- 
portant and  deeply  interestingphenomena, which  afforded  us  an  insight  mto part 
of  the  ways  of  that  Infinite  Wisdom  which  presides  over  the  arranp^ement  of  all 
terrestrial  thin^  The  component  parts  of  the  atmosphere,  studied  with  a  view 
to  discover  their  origin,  enable  us  to  perceive  that  the  existence  of  the  animal 
kingdom  in  its  present  state  would  not  be  possible  without  the  simultaneous  ex- 
istence of  vegetaticHk  upon  the  surface  of  our  planet ;  those  of  the  phenomena 
which  belong  mcffe  especially  to  our  present  purpose  demonstrated  to  us  that  all 
I  the  constituents  of  the  atmosphere,  with  the  exception  of  its  nitrogen,  are  in  a 
state  of  ceaseless  circulation,  passing  through  various  changes,  in  a  more  or  less 
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circuitous  rotation,  and  returning  to 'the  atmosphere  only  to  begin  this  circuit 
again. 

Thus,  the  the  ammonia  of  the  atmosphere  is  transferred  to  plants  in  the  organ-, 
ism  of  which  it  is  decomposed,  and  one  of  its  constituent  elements,  viz :  nitrogen, 
employed  in  the  formation  of  their  various  nitrogenized  matters ;  these  enter  mto 
the  animal  body,  and  having  performed  most  important  offices  therein,  the  nitro- 
gen qui^  it,  in  combination  with  other  elements,  and  in  the  processes  of  decay 
and  putrefaction  reässumes  its  original  form,  that  is,  it  combines  with  hydrogen 
and  lorms  ammonia,  and  intermixes  again  with  Che  atmosphere. 

In  the  same  manner  aqueous  vauor  from  the  atmosphere  passes  through  vege- 
table and  animal  bodies,  although  W  a  less  circuitous  route. 

The  aqueous  vapor  of  the  atmosphere  is  converted  into  water,  and  falls  in  the 
form  of  dew,  rain,  snow,  &c.  It  serves  as  a  solvent  for  a  great  number  of  sub- 
stances. It  passes  through  vegetable  and  animal  organisms,  where,  in  many 
ways,  and  for  various  purposes,  it  becomes  separated  into  its  elements,  hydrogen 
and  oxygen.  These  elements,  however,  invariably  combine  again  in  the  proces- 
ses of  combustion,  decay,  and  putrefaction,  fonning  water ;  and  this  water,  by 
evaporation,  finally^  returns  to  ttie  atmosphere  as  aqueous  vapor,  to  begin  again 
the  same  eternal  circulation. 

The  carbonic  acid  of  the  atmosphere  pursues  precisely  the  same  course,  its 
elements  pass  through  vegetable  and  animal  bodies,  under  the  most  various  forms 
and  combmations,  and  finally,  become  again  restored  to  the  atmosphere  as  car- 
bonic acid.  You  will  also  remember  that  I  explained  to  you,  in  the  second  and 
third  Lectures,  that  the  atmospheric  oxygen  passes  through  similar  changes  and 
undergoes  analogous  variations.  And  I'  cannot  refrain  from  reminding  you  again 
of  the  beautiful  and  highly  important  law  of  the  diffusion  of  gases,  owing  to 
which  gaseous  substances  of  the  most  various  gravities  completely  and  per- 
fectly intermix,  without  the  agency  of  the  winds,  or  any  otner  mechanical 


A  more  especial  examination  of  water  was  necessary,  inasmuch,  as  the  princi- 
pal amount  of  this  substance  is  spread  over  the  earth  in  a  fluid  state,  and  as  a 
fluid  possesses  properties  which  do  not  belong  to  it  in  the  form  of  aqueous  va- 
pors, as  it  exists  in  the  atmosphere.  We  found  that  there  are  considerable  dif> 
ferences  between  the  several  kinds  of  water.  Thus,  rain-water  differs  from 
sping-water,  and  this  again  is  not  like  river-water  or  sea-water.  And  we  fur- 
ther found,  that  every  variety  of  natural  water  contains  the  constituents  of  the 
atmosphere,  namely,  oxygen,  nitrc^en,  carbonic  acid,  and  ammonia,  although  in 
different  and  variable  proportions.  We  saw  that  with  the  exception  of  ram  or 
snow-water,  all  kinds  of  water  contain  solid  substances,  especiallv  salts,  in  solu- 
tion, and  that  the  amount  of  salts  in  water  is  by  no  means  to  W  disregarded 
when  we  are  judging  of  the  action  of  any  description  of  water.  Finally,  we  be- 
came acquainted  with  the  most  important  fact,  that  everything  necessary  for  the 
subsistence  of  a  not  inconsiderable  part  of  the  whole  vegetable  kingdom,  name- 
ly, of  marine  plants,  is  found  to  be  present  in  sea-water.  I,  moreover,  deemed  a 
knowledge  of  this  fact  of  some  importance,  in  the  very  beginning  of  our  inqui- 
ries, because  it  enlarges  our  views,  and  refutes  the  erroneous  definition  of  the 
term  plant,  which  makes  it  signify  *'  bodies  deriving  their  nourishment  from  the 
soil  by  means  of  roots,"  since  we  cannot  help  admitting  that  the  vegetables  in- 
habiting the  ocean  are  plants,  and  that  very  numerous  groups  of  plants  exist, 
which  possess  no  roots  capable  of  absorbing  nutritious  matter  from  the  soil,  and 
require,  therefore,  no  soil,  in  the  ordinaiy  acceptation  of  tne  word. 

Finally,  the  investigations  of  the  soil  led  us  to  describe  in  detail,  two  chemi- 
cal processes,  degradation  and  decay,  because  without  some  knowledge  of  these 
processes,  it  would  be  impossible  to  obtain  a  clear  insight  into  the  origin  and 
mode  of  formation  of  the  various  constituents  of  the  soil. 

We  divided  all  the  substances  found  in  the  soil  into  two  classes,  namely — 1st, 
those  formed  by  the  decomposition  and  disintegration  of  rocks  and  mmerals,  t.  e. 
inorganic  constituents ;  and — ^2d,  organic  substances,  t.  e.  such  as  formed  part  of 
some  living  or  organic  bodies,  but  which  are  now  in  a  m<ve  or  less  advanced  state 
of  decomposition  and  resolution  into  their  component  parts.  The  former,  gene- 
rally speaking,  constimte  the  principalpart  of  the  mass  of  the  soil,  whilst  the 
latter  occur  only  as  an  admixture.    The  process  of  degradation  accounts  for 


ihß  origin  of  the  former ;  decay  explains  the  forinatioii  of  the  Utter  materials  oi 
the  «nl. 

Degradation,  we  explained,  is  partly  a  mechanical,  partly  a  chemical  process. 
The  mechanical  part  is  the  mere  disintegration  of  rocks  and  minerals  by  the  in- 
fluence of  water  alternately  freezing  and  thawing  ;  the  chemical  part  is  the  de- 
composition of  the  disintegrated  rocks,  and  the  formation  of  their  elements  into 
new  compounds,  for  the  most  part  soluble  in  water.  These  newly  formed  solu- 
ble compounds  mainly  engaged  our  attention,  because,  as  plants  are  able  to  with- 
draw from  the  soil,  and  to  assimilate  as  nourishment,  only  such  matters  as  are 
soluble  in  water,  these  substances  are  more  interesting  to  us  than  the  far  more 
bulky  sand  and  clay,  since  these  only  serve  for  the  mechanical  support  of  the 
plants.  The  soluble  substances  which  we  thus  found  in  the  soil  are  silicic  acid, 
and  several  salts,  especially  carbonates  and  sulphates,  and  to  the  study  of  these 
we  added  an  inquiry  into  the  origin  of  the  phosphates.  In  examining  the  pro- 
cesses of  degradation,  it  must  have  struck  you  that  each  of  the  constituents  of 
the  atmosphere,  except  nitrogen  and  ammonia,  must  severallv  take  a  part  in 
them :  so  that,  had  we  attempted  to  ascertain  the  influence  ot  the  atmosphere 
upon  minerals  in  the  aggregate,  we  should  only  have  confused  and  obscured  the 
subject. 

I  shall  take  this  opportunity  to  add  a  few  remarks  to  what  I  have  already  ad- 
vanced, with  respect  to  the  phosphates. 

If  you  inquire,  what  are  the  characteristic  properties  of  the  various  phosphates 
occurring  in  nature  as  minerals,  you  will  find  that  they  are  all,  without  exception^ 
insoluble  in  water ;  and  it  may  justly  excite  your  surprise  that  they  are  absorbed 
by  plants,  and  your  curiosity  to  know  in  what  manner.  This  is,  however,  easily 
explained  by  the  presence  of  the  alkaline  carbonates,  and  also  by  that  of  ammo- 
nia, combined  with  the  carbonic  acid  of  the  atmosphere,  since  we  find  that  by 
the  action  of  these  substances  upon  the  phosphates  of  lime  and  magnesia  /and 
these  occur  most  frequently  in  nature),  soluble  phosphates  and  insoluble  caroon- 
ates  are  formed.  Thus,  for  example,  when  we  bring  the  insoluble  phosphate  of 
lime  into  contact  with  the  soluble  carbonate  of  potass,  or  carbonate  of  ammonia, 
the  result  is  the  formation  of  insoluble  carbonate  of  lime  and  soluble  phosphate 
of  potass  or  ammonia.  A  knowledge  of  this  fact  is  of  importance,  as  it  ^ves  us 
an  insight  into  the  mode  of  action  of  bone-dust  when  used  as  manure  ;  but  we 
shall  hAve  occasion  to  recur  to  this  hereafter.  Phosphate  of  lime,  the  principal 
constituent  of  bones,  is  insoluble  in  water,  but  the  ammonia  of  rain-water,  to- 
gether with  the  carbonic  acid  of  the  atmosphere,  decomposes  this  salt,  slowly 
out  surely,  fi^iving  rise  to  the  formation  of  a  soluble  phospnate  which  may  be  ab- 
sorbed by  plants.  And  I  may  also  mention  in  illustration,  that  the  same  process 
takes  place  with  another  salt  of  frequent  occurrence  in  the  soil,  but  of  very  dif- 
ficult and  scanty  solubility,  namely,  sulphate  of  lime,  or  gypsum.  This  substance 
is  also  easily  decomposed  by  carbonate  of  ammonia,  and  produces  soluble  sul- 
phate of  ammonia.  Thus  we  see  that  the  atmospheric  ammonia  also  takes  a 
part  in  the  decomposition  of  minerals,  and  that  nitrogen  is  the  only  inactive  con- 
stituent of  the  atmosphere  in  the  process  of  degradation. 

Finally,  I  must  remark,  that  the  process  of  degradation,  the  disintegration  and 
decomposition  of  rocks  and  minerals  into  soil,  is  not  confined  to  mountain  masses, 
but  its  operations  proceed  continually  upon  the  smallest  fragments  of  rocks  and 
stones,  mixed  with  the  soil  in  the  fields.  I  shall,  in  a  subsequent  Lecture,  show 
you  that  fallow,  in  agriculture,  is  the  means  employed  to  ensure  the  speedy 
de^dation  of  those  parts  of  the  soil  which  are  liable  to  these  processes. 

Having  made  you  acquainted  with  the  origin  of  the  inorganic  constituents  of 
the  soil,  and  the  processes  by  which  they  are  fitted  to  become  the  support  of 
y^etable  life,  we  proceeded  to  consider  the  decajr  of  organic  substances,  and  In 
order  to  understand  it  the  more  perfectly,  I  explained  to  you,  in  detail,  the  phe- 
nomena of  combustion,  carbonization  and  putrefaction.  This  was  necessary,  in 
order  to  render  the  formation  of  water,  of  carbonic  acid,  and  the  residuary 
carbonaceous  substance,  humus,  intelligible  to  you;  and,  moreover,  this  full 
exposition  of  the  process  of  decay  served  to  elucidate  the  properties  of  humus. 
Yon  mifirht,  perhaps,  have  readily  accepted  my  mere  assertion,  that  humus  is 
cqutantly  absorbing  oxygen  from  the  atmosphere,  and  evolving  carbonic  acid ; 
bat  I  deemed  it  indispensable  that  you  shoula  know  somewhat  of  the  cause,  as 


well  as  the  necessity,  of  the  phenomena.  In  the  farther  study  of  humns»  I  de- 
tailed numerous  experiments,  proving  the  opinion  very  generally  held,  respecting 
the  solubility  of  humate  of  lime,  and  its  aosorption  and  assimilation  by  plants, 
to  be  altogether  erroneous,  and  groundless.  We  are,  therefore,  compelled  to  look 
for  some  other  explanation  of  the  favorable  influence  of  lime  upon  vegetation, 
than  the  formation  of  humate  of  lime ;  for  that  lime  does  exert  such  a  favorable 
influence  is  admitted  on  all  hands.  Now,  although  an  explanation  of  the  true 
action  of  lime  belongs  more  properly  to  a  future  lecture  when  we  shall  treat  of 
manures,  it  is,  nevertheless,  as  well  to  give  you  now,  at  once,  the  substance  of 
the  opinions  of  chemists  upon  this  point,  at  least  so  far  as  relates  to  the  action 
of  lime  upon  humus. 

It  is  a  very  well  known  fact,  that  when  any  organic  substance,  whether  ani- 
mal or  vegetable,  is  brought  into  contact  with  lime,  it  is  rapidly  and  completely 
destroyed ;  the  same  happens  with  respect  to  humus.  It  has  been  proved  by 
numerous  experiments,  that  alkalies  act  upon  all  vegetable  substances,  constituted 
like  vegetable  fibre,  so  as  to  produce  a  rapid  formation  of  carbonic  acid,  aqd  ab- 
sorption of  oxygen  ;  in  a  word,  they  greatly  facilitate  their  decay.  Now,  lime 
is  very  similar  m  its  properties  to  the  alkalies ;  it  is  the  link  which  connects 
them  with  the  earths,  and,  therefore,  it  is  natural  to  expect  it  should  have  an 
analogous  effect — that  it  too,  should  facilitate  the  decay  of  organic  matter. 
And  if,  from  the  process  of  decay  in  these  substances,  proceeding  at  its  ordinanr 
rate,  benefits  accrue  to  vegetation,  these  benefits  will,  in  many  cases,  be  consia- 
erablf  increased  by  the  acceleration  of  the  process,  by  means  of  lime. 

This,  Gentlemen,  is  the  only  explanation  of  the  action  of  lime  upon  humus, 
which  will  bear  the  test  of  a  rigid  examination,  and  I  should  advise  you  to  re- 
ceive with  caution,  and  submit  to  the  most  careful  scrutiny,  by  experiment,  any 
other  which  you  may  hear  proposed ;  not  because  you  are  called  upon  to  submit 
implicitlv  to  this  or  that  chemical  theory,  but  because,  at  the  present  day,  agri- 
culture snould  be  practised  only  on  well-established  scientific  principles. 

To  return  to  our  recapitulation,  after  this  short  digression,  it  only  remains  for 
me  to  remind  you,  in  conclusion,  of  the  formation  of  ammonia  in  every  case  of  \ 
decay,  from  the  nitrogenised  constituents  of  plants.  Every  plant  containing 
more  or  less  nitrogen,  the  humus  derived  from  them  must  always  contain  more 
or  less,  which,  during  its  decay,  passes  ofi'  in  the  form  of  ammonia.  Of  course 
the  humus,  which  is  formed  by  the  decomposition  of  animal  substances,  must 
produce  far  more  ammonia  than  pure  vegetable  humus,  animal  substances  being 
far  richer  in  nitrogen  than  vegetable  bodies.  In  a  subsequent  lecture,  when 
treating  of  manures,  we  shall  recur  to  this  subject,  and  I  shall  then  treat  of  the 
ashes  contained  in  all  the  various  kinds  of  humus,  of  the  importance  of  which 
you  can  only  become  aware  hereafter. 

You  have  now,  Gentlemen,  learned  what  are  the  materials  which  the  air,  the 
water,  and  the  soil,  severally  and  collectively  proffer  to  the  use  of  plants.  We 
have  now  to  endeavor  to  ascertain  which  of  tnese  materials  plants  require  and 
appropriate.  In  order  to  answer  this  question,  it  is  necessary,  in  the  first  place, 
that  we  should  know  the  composttion  of  plants,  in  order  to  save  ourselves  from 
entering  into  idle  speculations.  Because  it  is  evident  if  we  do  not  detect  a  trace 
of  sand,  for  instance,  in  any  plant,  we  may  safely  infer  that  the  sand  of  the  soil 
contributes  nothing  towards  the  nutrition  of  plants. 

The  constituents  of  plants  ms^  be  considered  under  two  heads :  Ist,  the  imme-  , 
diate ;  and  2nd,  the  ultimate.    The  first,  proximate  or  immediate  constituents  of  ( 
plants,  you  must  understand,  are  those  which,  upon  examination,  become  imme- 
diately apparent.    For  instance,  if  I  examine  a  leaf  of  any  tree,  I  find  its  compo- 
nent 4>art8  to  consist  of  vegetable  fibre,  a  peculiar  coloring  matter  imparting  its 
green  color  to  the  leaf,  vegetable  albumen,  starch,  water,  various  salts,  &c.    fiut 
all  these  substances  are  compounds,  and  in  order  to  ascertain  of  what  they  are 
composed,  it  is  necessary  to  subject  them  severally  to  a  special  chemical  examin- 
ation.   The  substances  which  a  chemical  investigation,  or  analysis,  shows  to  be 
their  component  elements«  are  denominated  the  ultimate  or  elementary  constitu- 
ents of  plants.    Moreover,  none  of  the  proximate  or  immediate  constituents  of  ; 
plants  are  contained  in  air,  water,  or  soil,  but  they  are  the  products  of  vegetable 
life,  which  plants  can  produce  only  when  the  ultimate  elements  are  supplied  to 
them.    It  is,  therefore,  evident,  that  the  latter  or  the  ultimate  elements  of  plants 
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are  ftloae  to  be  considered  as  the  subject  of  Agrkultural  Chemistry.  And  oar  first 
inquiry  will  consequently  be,  what  are  these  constituents?  and  the  second, 
whence  do  they  originate — ^what  is  their  source  and  origin  ? 

What  are  the  remote  or  elementary  constituents  of  plants  ? 

Of  a  great  number  of  elementary  bodies  known  to  chemists,  only  a  few  enter 
into  the  composition  of  plants,  to  form  their  ultimate  constituents.  The  immense 
Tariety  in  the  immediate  constituents  of  plants  depends  uj^on  the  various  propor- 
tions in  which  a  few  of  the  ultimate  elements  combine  with  each  other.  As  an 
illustration  of  this  point,  compare  a  piece  of  sugar  with  woody  fibre.  These 
two  substances  differ  very  widely  in  appearance  and  in  properties,  and  yet  ther 
eoQsist  of  the  same  elements — namely,  carbon,  hydrogen  and  oxygen.  The  dit" 
ference  between  sugar  and  woody  fibre  depends  upon  the  difference  in  the  relative 
proportions  in  which  these  elements  are  combined  with  each  other  in  the  two 
substances. 

The  ultimate  elements  met  with  in  plants  are  the  following :  carbon,  hydropfen, 
oxTgen,  nitrogen,  sulphur,  phosphorus,  chlorine,  iodine,  bromine,  potassium, 
sodium,  calcium,  magnesium,  iron,  maneanese,  and  silicon.*  I  deem  it  necessary 
to  make  you  somewhat  acquainted  witn  these  elements,  some  of  which  are,  at 
present,  wholly  unknown  to  you.  The  number*of  elements  known  to  chemists 
are  at  present  nfty-six.  You  perceive,  therefore,  that  only  a  few  of  them,  namely 
siiteen,  enter  into  the  composition  of  plants.  Four  of  these  sixteen  elements  we 
have  already  treated  of;  namely,  carbon,  hydrogen,  oxygen  and  nitrogen ;  and 
three  others — sulphur,  iron  and  phosphorus — ^I  suppose  are  sufficiently  familiar 
to  you  to  reqaire  no  further  description ;  and  a  very  brief  notice  of  the  remaining 
nine  will  serve  to  enable  you  to  obtain  an  adequate  knowledge  of  them  for  our 
present  purpose.  Silicon,  although  unknown  to  you  in  its  elementary  or  uncom- 
bined  state,  is  known  to  you  in  silicic  acid,  and  as  the  basis  of  flint 

Potassium  and  sodium  are  two  metals,  which,  in  combmation  with  oxygen, 
form  two  basic  substances,  soluble  in  water,  denominated  alkalies;  these  you  xnow 
as  potass  and  soda.  The  potass  and  soda  of  commerce  are  carbonates  of  these 
bases.  Calcinm  and  magnesium  are  also  two  metals,  the  compounds  of  which 
with  oxygen  are  known  under  the  names  of  lime  and  majcpnesia.  Manganese  is 
also  a  metal  invariably  occurring  in  nature  in  connexion  with  iron,  and  possessing 
very  analogous  properties  to  those  of  iron.  Finally,  chlorine  sodium  and  bro- 
mine, strictly  speaking,  are  important  only  to  marine  plants.  Chlorine,  combined 
with  hydrogen,  forms  hydrochloric  acid — ^a  substance  we  have  spoken  of  already ; 
with  sodium,  it  forms  common  culinary  salt.  This  is  all  I  need  sav  with  respect 
to  the  elementary  constiments  of  plants,  to  enable  you  to  understand  the  necessity 
or  some  of  them  in  cultivated  plants. 

These  sixteen  elements  may  oe  appropriately  divided  into  two  classes.  Seve- 
ral reasons  might  be  given  for  this  clarification.  I  shall  content  myself  with 
one ;  namely,  their  benavior  in  combustion  and  decay.  Upon  buming  a  plant 
or  part  of  a  plant,  or  exposing  it  to  complete  decay,  certain  of  these  elements 
invariably  combine  with  each  other,  formmg  new  compounds,  which  being  vola- 
tile, intermix  with  the  atmosphere ;  whilst  others,  not  being  volatile,  remain 
after  combustion  as  ashes,  or  after  decay  in  the  soil,  as  salts.  We  will,  there- 
fore, if  you  please,  designate  the  former  as  volatile,  and  the  latter  as  fixed  con- 
stituents of  plants.  But  I  must  tell  you,  other  principles  of  classification  are 
adopted  by  Authors ;  but,  after  all,  they  resolve  themselves  into  a  mere  difference 
of  terms.  Thus  you  will  find  the  elementary  constituents  of  plants  divided  into 
gtneral  and  specie!;  but,  at  the  same  time,  you  will  observe  that  their  general 
constituents  correspond  exactly  to  those  I  denominate  volatile,  whilst  their  special 
constituents  are  precisely  the  same  as  those  I  call  fixed.  Again,  if  you  like  it 
better,  you  may  adopt  the  designation  atmospheric  constituents,  for  the  first  class, 
ud  mineral  or  earthy  constituents,  for  the  second  class ;  because,  as  you  will 
find  hereafter,  the  first  class  are  derived  from  the  atmosphere,  and  the  second 
from  the  soil. 

The  volatile,  atmospheric,  or  general  constituents  of  plants,  the  elements  of 

*  "Fhiorine  has  been  recently  found  to  be  a  conctitnent  of  the  ashes  of  plants ;  it  occurs  In  the  teedi  and 
bones  of  animals,  having  been  derlTed  by  them  from  Tegetable  food ;  it  will  donbtleas,  therefore,  exiät  sUB 
aore  abnndantly  in  the  ashes  of  plants.  It  almost  constantly  accompanies  idiosphoric  acid,  and  is  as  gene- 
nfiy  diffiiaed  on  the  earth's  suiÜMe  as  that  acid  itaeU;  which  is  so  indispensable  both  for  the  Tefletable  and 
■daisl  kmgdoms."— [Dn.  H.  Wiu. 


the  first  class,  are  four  in  number — carbon,  hydrogen,  oxygen,  and  nitrogen. 
And  now,  before  answering  the  question,  Whence  do  plants  derive  their  volatile 
constituents  ?  or  attempting  to  make  you  further  acquainted  with  those  elements 
with  which  you  are  not  yet  familiar,  as  potassium,  &c.,  I  purpose  to  give  you 
some  notion  of  the  method  adopted  by  chemists  to  ascertain  exactly  how  much 
a  plant  contains  of  the  four  volatile  elements,  carbon,  oxygen,  nitrogen  and  hy- 
drogen. 

I  have  alread^r  informed  you,  that  in  the  complete  combustion  of  an  organic 
substance,  that  is,  its  decomposition  by  heat,  with  the  access  of  a  sufficient 
amount  of  oxygen,  all  its  volatile  elements  escape  into  the  atmosphere  under  the 
form  of  carbonic  acid,  aqueous  vapor,  and  free  nitrogen  ;  and  that  the  last  ele- 
ment, under  certain  circumstances,  passes  off  as  ammonia.  Now,  it  is  evident 
that  if  we  collect  all  the  carbonic  acid  produced  in  combustion,  and  bring  it  into 
such  a  form  as  to  enable  us  to  weigh  it  with  accuracy,  we  shall  be  able  to  de- 
termine the  exact  amount  of  carbon  contained  in  a  given  weight  of  any  organic 
body.  In  like  manner,  we  must  be  able  to  determine  its  exact  amount  of  hydro- 
gen, by  condensing  all  the  aqueous  vapor  formed  during  combustion,  into  water, 
and  carefully  weighing  this  water. 

Of  the  methods  of  determining  the  amount  of  the  oxygen  and  the  nitrogen» 
we  shall  speak  hereafter.  In  one  word,  it  is  only  necessary  that  we  should  not 
allow  any  of  the  products  of  combustion  to  escape  into  the  atmosphere,  as  is 
usually  tne  case  when  we  employ  the  process  of  combustion  only  ibr  the  heat 
evolved,  and  disregard  all  the  ponderable  nroducts  of  the  process. 

An  apparatus  has  been  recently  inventeo,  which  answers  oerfectly  every  con- 
dition thought  by  chemists  necessary  for  the  collection  of  each  and  every  product 
of  combustion.  It  is  called  "  an  apparatus  for  the  combustion  of  organised  sub- 
stances." This  contrivance  is  a  no  less  important  acquisition  to  science  than  the 
telescope  or  microscope  ;  the  most  ingenious  chemists  of  our  age  have  applied 
all  their  skill  to  brin^  it  to  its  present  state  of  perfection  ;  and  the  science  of  or- 
ganic chemistry,  with  all  its  bearings  upon  science,  arts,  and  manufactures,  de- 
pends entirely  upon  this  invention  for  its  recent  achievements  and  for  its  hopes 
of  advancement.  With  respect  to  the  confidence  we  ought  to  place  in  results 
obtained  by  means  of  this  apparatus,  it  may  be  safely  asserted,  without  fear  of 
contradiction,  that  no  mechanism  has  ever  been  contrived  which  so  perfectly  ac- 
complishes the  object  it  is  designed  to  effect  as  this  apparatus  for  the  combustion 
of  organic  substances.  And  we  ought  to  yield  our  unhesitating  acquiescence  to 
the  results  obtained  by  its  means  in  the  hands  of  a  skilful  chemist,  as  confidently 
as  we  trust  to  the  predictions  of  the  astronomer. 


LECTURE  VIII. 

ON  THE  CARBON  OF  PLANT8. 
Whence  do  Plants  Derive  tbeir  Carbon? — ^From  HnmusT  or  Crom  Carbonic  AcidY 

Gentlemen: — An  inquirv  into  the  source  of  the  carbon  which  forms  so  large  a 
proportion  of  the  whole  bulk  of  vegetable  substances,  is  one  deserving  of  your 
careful  and  minute  attention,  not  because  it  involves  any  very  recondite  study,  but 
inasmuch  as  the  opinions  which  I  shall  have  occasion  to  express  respecting  it  are 
opposed  to  those  which  have  hitherto  prevailed  amcmgst  afmculturists. 

I  may,  I  trust,  assume  that  none  of  you  for  a  moment  believed  that  plants  pos- 
sess the  power  of  producing  carbon,  or  any  substance  containing  carbcn,  out  of 
nothing,  or  of  transmuting  other  elemenu,  such  as  hydrogen,  nitrogen,  &c  into 
carbon.  I  have  already  had  occasion  to  tell  vou  that  there  is  not  one  single  fact 
in  the  whole  range  of  science  to  support  sucn  a  notion,  to  render  it  probable^  or 
even  to  suggest  the  possibility  of  such  a  transformation  of  elements.  This  being 
admitted.  It  follows  of  course  that  plants  must  derive  their  carbon  from  sul^ 
stances  surrounding  them. 

In  the  second  place,  we  know  that,  with  the  exception  of  carbonic  acid  and 


hmnns,  no  carbonaceous  sabstances  exist  in  the  atmospherei  in  the  water,  or  the 
soil.  It  is,  therefore,  ohvioos  that  our  inquiry  is  limited  to  the  question,  whether 
plants  deriye  their  carbon  from  the  carbonic  acid  or  the  humus,  or  from  both  ? 

I  will  endeavor  first,  to  answer  the  question  whether  plants  possess  the  power 
of  absorbing  humus  by  their  roots  from  the  soil  ?  and  to  consider  the  facts  which 
appear  to  favor  the  assertion  that  humus  is  necessary  for  the  supply  of  carbon  for 
the  nutrition  of  plants,  and  those  facts  which  appear  to  prove  that  it  is  not  neces- 
sary ;  I  will  then  follow  the  same  coiurse  with  respect  to  carbonic  acid,  and  from 
both  classes  of  facts  endeavor  to  deduce  a  correct  conclusion. 

Are  plants  able  to  take  up  from  the  soil  humus  or  a  soluble  humate  ?    This 
question  must  be  at  once  answered  in  the  alürmative ;  because  we  know  that 
plants  absorb  everything  soluble  in  water  coming  within  reach  of  their  roots. 
We  know,  indeed,  enough  of  the  structure  of  plants  to  believe  it  probable  that 
they  will  absorb  a  solution  of  any  substance  whatever  in  water,  provided  the 
solution  do  not  absolutely  destroy  the  tissue  of  the  plant.    But  it  is  quite  certain 
the  mere  absorption  of  a  substance  by  a  plant  does  not  prove  that  it  is  emploved 
for  the  nourishment  of  the  plant ;  on  the  contrary,  plants  cast  off  what  is  useless 
to  them,  and  there  are  many  ways  in  which  thev  effect  this,  even  (as  experi- 
ments have  shown)  giving  such  matters  back  to  tne  soil  whence  they  were  de- 
rived.   No  one  doubts  that  plants  will  absorb  humus  and  the  humates,  more  than 
we  can  doubt  that  they  will  absorb  blue  vitriol,  when  brought  in  solution  into 
contact  with  their  roots.     But  this  is  not  our  present  question.    What  we  want 
to  know  is,  whether  humus  or  humates  contribute  by  their  carbon  to  the  nutri- 
tioD  of  plants,  or  not?    The  well-known  effects  of  animal  and  vegetable  manures 
seem  to  prove  the  affirmative  of  this  question.    We  know  that  humus  is  pro- 
duced by  the  decomposition  of  ve£^etable  and  animal  substances  ;  and  thousands 
of  years'  experience  has  proved  the  luxuriant  growth  of  plants  in  soils  supplied 
with  such  manures,  and  consequently  rich  in  humus.    But  this  does  not  prove 
that  it  is  the  carbon  of  the  humus  to  which  the  fertilising  effects  of  manures  are 
to  be  ascribed  ;  those  manures  contain  a  great  many  other  matters  besides  carbon 
to  which  the  nourishment  and  growth  of  the  plants  may  be  probably  attributed, 
and  of  these  we  shall  speak  by  and  by.    But  that  the  carbon  of  plants  is  not  de- 
rived from  humus  or  the  humates  in  the  soil,  is  manifestly  proved  by  the  fiicts. 
Seeds  have  been  planted  in  pure  sand,  and  in  artificial  soils  containing  no  humus ; 
and  yet  these  seeds  have  germinated,  and  plants  have  grown  from  them :  al- 
though they  certainly  do  not  attain  a  complete  development,  so  as  to  produce 
new  seed,  yet  they  are  foimd  to  contain  carbon.    Per  naps  you  may  object,  that 
the  seeds  themselves  contained  carbon — true ;  but  the  amount  of  carbon  in  the 
plants  far  exceeded  that  of  the  original  seeds.    There  must,  therefore,  exist  some 
other  source  of  carbon  than  humus.    You  must  have  often  seen  the  bulbs  of 
hyacinths,  placed  in  water  only,  produce  stem,  leaves,  and  fiowers  in  abundance  ; 
these  contam  carbon  ;  and  yet  no  humus  being  present,  they  could  not  derive  it 
from  humus.     We  need  not,  however,  confine  ourselves  to  these  insignificant  ex- 
amples, since  Nature  affords  us  proofs  of  the  same  truth  upon  a  far  greater  scale. 
1  allude  to  forests,  and  especially  those  of  pme.     Observe  the  vigorous  growth 
of  these  trees,  even  in  the  most  sandy  soil  f  nay,  you  may  see  pines  of  almost 
gigantic  growth,  with  roots  fixed  in  the  clefts  of  rocks  composed  of  nearly  pure 
sandstone.    Whence  do  these  trees  derive  their  carbon  ?    Certainly  not  from  the 
soil,  because  this  contains  humus  only  in  such  insignificant  proportions  that  but 
a  few  ounces  could  be  found  in  the  space  occupied  by  a  single  tree,  whilst  the 
weight  of  the  carbon  contained  in  the  tree  itself  amounts  to  many  hundred- 
weights ;  and  as  it  is  with  an  isolated  tree,  so  it  is  with  forests  extending  over 
many  square  miles.    Even  the  minute  proportion  of  humus  contained  in  the  soil 
of  these  forests  is  owing  to  the  decomposition  of  part  of  the  trees  themselves, 
their  twigs,  branches,  leaves,  and  cones,  or  of  small  shrubs  growing  beneath 
them ;  and  the  carbon  of  this  humus,  therefore,  must  be  added  to  that  of  the 
trees  which  is  to  be  accounted  for.     Whence  is  all  this  carbon  derived?    Not 
£rom  the  humus  of  the  soil,  for  the  quantity  of  this  goes  on  increasing  as  the 
powth  of  the  forest  advances,  instead  of  becoming  exhausted.    Look,  again,  at 
Toor  meadows! — ^what  an  immense  amount  of  carbon  you  carry  off  from  them, 
^eiyyear,  in  the  form  of  hay!    How  do  you  replace  that  carbon?    Perhaps 
you  may  think  xhax  the  roots  of  the  grass  decaying  in  the  soil  are  its  source ;  but 


whence  do  these  roots  derive  it  ?  You  perceive  that  with  the  humus  theory  we 
go  round  in  a  circle — we  make  no  advance  toward  an  explanation  of  the  source 
of  carbon ;  and  very  little  reflection  is  sufficient  to  prove  it  groundless. 

I  have  frequently  seen  laborers  in  the  Alps,  at  the  risk  of  their  lives  cutting 
.grass  in  places  where  no  cattle  would  venture  on  account  of  their  steepness,  con- 
sequently where  no  manure  could  ever  be  applied,  and  yet  the  grass  is  cut  year 
by  year.  The  humus  in  the  soil  cannot  be  very  abundant  on  these  acclivities,  as 
the  bare  rocks  are  every  where  visible.  We  can  very  easily  make  a  calculation 
of  the  amount  of  carbon  drawn  from  the  surface  in  the  shape  of  hay,  and  this 
will  show  how  very  soon  the  soil  would  be  exhausted  were  tnis  carbon  derived 
from  the  humus  contained  in  it. 

Further,  do  you  think  that  the  humus  of  the  manures  which  you  annually 
spread  over  your  fields,  contains  as  much  carbon  as  you  carry  away  in  your  crops 
of  com  and  other  productions  ? 

I  may  suppose  that,  guided  solely  by  your  experience,  you  really  think  this  to 
be  the  case,  since  you  well  know  that  he  who  carries  much  manure  upon  his 
fields  will  obtain  a  plentiful  harvest.  And  yet  you  are  mistaken  in  this  matter. 
The  amount  of  carbon  in  the  crop  invariably  exceeds  that  of  the  manure.  This 
is  not  a  mere  vague  supposition,  but  a  fact  founded  upon  exact  and  repeated 
chemical  investigations  of  the  manure  and  the  corresponding  harvest.  It  is, 
therefore,  certain,  that  if  the  whole  amount  of  humus  of  the  manure  yielded  all 
its  carbon  to  the  plants,  there  must  still  be  another  source  of  carbon,  whence 
the  plants  receive  a  supply.  Thus  you  perceive  experience  seems  to  disprove 
the  opinion,  that  humus,  as  such,  serves  to  supply  caroon  to  plants. 

But  we  may  proceed,  in  another  way,  to  arrive  at  the  same  conclusion.  Let 
us,  for  the  sake  of  argument,  assume  the  carbon  in  the  crops  to  correspond  with 
that  of  the  manure  ;  or  even  let  us  suppose  the  latter  to  exceed  all  the  carbon  of 
the  harvest,  although,  as  we  have  repeatedly  observed,  such  assumptions  are 
opposed  to  the  most  conclusive  experiments  and  investigations.  If  humus  or 
humates  are  to  be  absorbed  by  plants,  it  must  be  while  they  are  in  a  state  of 
solution ;  since  we  know,  that  plants  are  unable  to  absorb  any  substance  unless 
it  is  dissolved.  But  here  we  meet  with  this  difficulty :  humus  itself  is  very 
slightly  soluble,  and  such  humates  as  are  soluble  are  not  found  in  the  soil.  So 
that  if  we  suppose  a  soil  to  contain  so  much  humus  that  its  carbon  would  be  suf- 
ficient to  supply  the  wants  of  the  crop,  it  would  require  so  great  an  amount  of 
water  to  dissolve  this  humus,  that  all  the  rain  falling  during  the  summer  would 
not  suffice.  Thus,  even  were  humus  present  in  abundance,  yet  a  solvent  would 
be  needed  to  make  it  available  for  supplying  plants  with  carbon.  It  must  not  be 
objected  that  this  is  mere  supposition,  since  we  cannot  measure  the  amount  of 
ram  falling  annually  upon  a  given  surface ;  because  we  possess,  in  the  rain- 
gauge,  the  means  of  ascertaining  with  great  accuracy  the  quantity  of  rain  falling 
upon  any  area  in  any  given  time,  and,  tnerefore,  since  we  know  the  exact  quan- 
tity of  water  required  to  dissolve  a  cef  tain  amount  of  humus,  we  can,  by  a  sim- 
ple calculation,  discover  that  the  quantity  of  rain  falling  to  the  share  of  any 
fiven  tract  of  land  during  the  summer  months  is  insufiicient  to  dissolve  as  much 
umus  as  would  be  required  to  furnish  the  carbon  of  the  plants  growing  upon 
that  tract. 

If,  therefore,  we  can  prove — Ist.  That  plants  obtain  carbon  when  there  is  no 
humus  in  the  soil  in  which  they  grow :  2nd.  That  when  humus  is  present  in  the 
soil,  the  carbon  contained  in  plants  is  more  than  the  total  amount  contained  in 
that  humus :  3rd.  That  the  carbon  withdrawn  from  the  fields,  in  the  crops,  inva- 
riably exceeds  that  contained  in  the  manure :  4th.  That  no  easily  soluble  humates 
are  present  in  the  soil :  5th.  That  the  humus  and  humates  actually  present,  re- 
quire far  more  water  for  their  solution  than  the  total  amount  of^  rain  falling 
during  the  year ;  and  finally,  6th.  That  the  amount  of  humus,  and  consequently 
of  carbon,  in  the  soil  may  increase  from  year  to  year  by  vegetation,  and  without 
manures : — if  we  can  satisfactorily  prove  all  this,  it  can  no  longer  be  admitted 
that  humus  is  necessary  to  vegetation ;  at  least  it  cannot  be  the  source  whence 
plants  derive  the  carbon  essential  to  their  existence  and  growth. 

Having  arrived  at  this  inevitable  conclusion  with  respect  to  the  humus  of  the 
floil,  it  remains  to  be  decided  whether  the  carbonic  acid  of  the  atmosphere  is 


adeaoate  to  the  sttpplv  of  the  carbon  necessary  for  Tegetation.  And  here  I  shall 
candidly  consider  the  tacts,  both  for  and  against  this  supposition. 

If  the  carbon  of  plants  must  have  some  orispn  in  substances  surrounding  plants, 
and  if  we  have  proved  it  is  not  derived  from  numus,  there  remains  no  other  car- 
bonaceous substance  in  contact  with  plants  than  the  atmospheric,  carbonic  acid, 
and  consequently  this  must  be  its  source.  If  we  ccmsider  tne  universal  presence 
and  great  solubility  of  carbonic  acid  in  water,  this  inference  is  rendered  highly 
probable.  I  have  shown  you,  in  a  previous  lecture,  that  carbon  is  constantly 
supplied  to  the  atmosphere,  and  that  it  is  found  in  every  kind  of  water.  No  one 
has  ever  attempted  to  prove  that  a  plant  can  grow  if  the  access  of  carbonic  acid 
to  it  is  completely  excluded.  Again,  it  has  been  established  beyond  a  doubt,  by 
a  host  of  experiments  and  observations,  that  plants  give  out  oxygen,  whilst  they 
absorb  carbonic  acid  ;  an  evident  proof  of  a  chemical  process,  which  admits  of  no 
other  explanation  than  this,  that  the  carbonic  acid  absorbed  is  used  for  the  forma- 
tion of  the  carbonaceous  proximate  constituents'  of  plants ;  water  is  thus  decom- 
posed, and  ccmsequently  oxygen  liberated. 

Permit  me,  Gentlemen,  to  quote  an  experiment  of  Schleiden,  made  with  a 
7iew  to  prove  that  the  carbon  of  plants  is  derived  from  the  carbonic  acid  of  the 
atmosphere,  which  I  will  do  in  his  own  words : — 

"  Notwithstanding  the  immense  number  of  works  upon  the  nutrition  of  plants, 
nothing  can  be  more  inconsistent  than  the  views  entertained  as  to  what  matters 
are  really  required  by  plants  for  their  nourishment.  The  reason  is  obvious. 
Inquirers  and  experimentalists  have  begun  at  the  wrong  end ;  they  have  made 
experiments,  ana  have  speculated  upcm  the  most  highlv-organised,  the  most 
eompound  plants,  instead  of  looking  first  for  the  laws  which  govern  the  nutri- 
tion of  the  most  simple.  The  best  and  most  natural  object  for  an  investigation 
of  this  kind  is  the  Protococcus  viridis,  or  some  other  of  the  confervn,  plants  con- 
sisting of  one  cell,  or  a  few  cells  united,  but  at  the  same  time  containmg  all  the 
elements  essential  to  life  in  the  cell.  These  plants  live  in  pure  water,  and  re- 
quire nothing  more  for  their  support  than  water  containing  carbonic  acid  and 
ammonia,  derived  from  the  atmosphere,  and  perhaps  a  minute  amount  of  inor- 
ganic salts ;  the  necessity  of  the  latter  is  by  no  means  proved,  but  oniy^  supposed, 
according  to  the  analogy  of  plants  of  a  higher  order. 

Take  one  of  these  plants,  and  place  it  in  water  ;  impregnate  this  water  con- 
stantly with  earbonic  acid  gas,  which  may  be  conveniently  done  by  connecting 
\  it  with  a  vessel  containing  matter  in  a  state  of  fermentation,  and  you  will  see 
that  the  growth  of  the  plant  will  be  brisker  and  more  luxuriant  than  if  you  place 
it  in  water  mixed  with  numic  acid  and  the  humates.  In  water  containing  these 
latter  substances,  these  plants  do  not  even  grow  so  well  as  in  pure  water.  This 
is  quite  sufficient  to  prove  how  unessential  these  substances  are  for  the  life  of 
the  cell."  ^ 

We  mieht  now,  I  think,  very  safelv  pronounce  our  opinion  in  favor  of  the  sup- 
position that  the  carbon  of  plants  is  aerived  from  the  carbonic  acid  of  the  atmo- 
I  sphere ;  but,  in  order  to  proceed  with  caution,  and  to  answer  the  inquiry  with 
I  sirict  impartiality,  we  will  examine  the  objections  which  may  be  made  to  this  view. 

Soon  after  it  had  been  ascertained  that  the  liberation  ot  oxygen  under  the  in- 
fluence of  light  upon  plants  stood  in  close  connection  with  the  absorption  of  car- 
bonic acid,  it  was  also  discovered  that  the  same  plants  absorb  oxygen  during  the 
night,  and  give  off  carbonic  acid.  And,  without  further  examination — without 
attempting  to  ascertain  the  relative  proportions  of  the  carbonic  acid  and  oxygen 
absorbed  and  given  off— there  were  persons  who  immediately,  and  without 
hesitation,  asserted  that  the  oxygen  absorbed  at  ni^ht  must  be  the  same  which 
had  been  liberated  during  the  aay,  and  the  carbonic  acid  set  free  at  niffht  must 
be  the  same  which  the  plant  had  absorbed  during  the  day.  You  wül  under- 
stand, if  this  explanation  were  true,  there  would  he  an  ena  to  our  opinion  re- 
specting the  derivation  of  the  carbon  of  plants  from  the  atmosphere.  But  it  is 
^t  so.  I  do  not  mean  to  dispute  the  fact  of  the  nocturnal  absorption  of  oxygen, 
and  liberation  of  carbonic  acid,  but  it  has  been  proved  by  experiments  that  the 
amount  of  oxygen  given  off  by  plants  during  the  day  is  much  greater  than  that 
;  absorbed  at  night.  So  that  the  production  of  an  atmosphere  richer  in  oxygen 
than  common  air,  is  the  necessary  consequence  of  vegetable  life.    The  following 

experiment  will  demonstrate  to  you  the  truth  of  this  remark : 
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A  piece  of  grass-plat,  about  four  inches  square,  was  cut  out  from  a  meadow, 
placed  in  a  porcelain  basin,  and  floated  upon  water  in  a  larger  vessel ;  a  large 
glass  jar  was  inverted  over  the  basin  in  such  a  manner  as  to  include,  with  the 
grass,  a  definite  amount  of  air,  namely  230  cubic  inches,  and  to  cut  off  its  com- 
munication with  the  atmosphere.  The  grass  was  from  time  to  time  moistened, 
and  carbonic  acid  added  to  the  water  in  which  the  basin  was  swimming.  After 
the  lapse  of  eight  days,  during  which  time  the  grass  had  of  course  been  exposed 
to  the  alternate  influences  of  day  and  night,  the  volume  of  the  air  under  the  jar 
had  increased  by  30  cubic  inches,  and,  upon  examination,  was  found  to  possess 
4  per  cent,  of  oxygen  more  than  the  external  atmosphere.  Now,  this  could  not 
have  happened  had  as  much  oxygen  been  absorbed  at  night  as  was  liberated  by 
day.     The  same  remark  is  applicable  to  the  carbonic  acid. 

The  following  simple  exposition  will,  I  trust,  render  perfectl^r  intelligible  to 
you  the  relation  of  the  diurnal  and  nocturnal  processes  of  emission  and  absorp- 
tion which  plants  undergo. 

At  all  times  during  Jay  and  night,  a  mutual  and  alternate  action  is  going 
on  between  plants  and  the  substances  surrounding  them,  and  consequently  be- 
tween the  constituents  of  these  substances  and  those  of  plants.  The  result  of 
this  mutual  and  alternate  action  is  the  absorption  and  elimination  of  certain  of 
those  constituents.  Thus,  for  instance,  many  vegetable  matters  are  constantly 
being  united  to  oxygen,  that  is,  oxidised^  both  during  the  day  and  the  night. 
This  deprives  the  atmosphere  of  oxygen.  But  during  the  day  oxygen  is  liberated 
from  plants,  under  and  by  the  influence  of  light,  to  a  far  greater  amount  than  is 
fixed  in  these  various  vegetable  substances  as  they  become  oxidised,  and  conse- 
quently, instead  of  a  loss  we  find  a  gain  of  oxygen  to  the  atmosphere.  But  in 
the  night,  the  oxygen  of  the  atmosphere  is  diminished,  because  the  amount  re- 
ceived into  plants  is  not  restored  by  its  elimination. 

Carbonic  acid  is  absorbed  by  all  living  plants  both  night  and  day,  but  it  is  only 
during  the  day  that  it  is  employed  for  the  nutrition  of  tne  plant,  under  the  influ- 
ence of  light,  whilst  that  absorbed  at  night  is  returned  into  the  atmosphere  with 
the  water,  which  is  continually  evaporating  from  the  surface  of  the  leaves.  This 
takes  place  by  virtue  of  a  purely  mechanical  law,  so  that  there  is  no  reason  to 
suppose  that  the  carbonic  acid  exhaled  by  plants  during  the  night,  is  the  same 
tliat  had  been  absorbed  in  the  day. 

Finally,  there  is  still  another  objection  which  may  be  made  to  our  assertion, — 
that  the  carbon  of  plants  is  derived  from  the  carbomc  acid  of  the  atmosphere, — 
namely,  the  minute  proportional  amount  of  carbonic  acid  in  the  air.  In  a  former 
lecture  I  stated  this  to  be  no  more  than  4  volumes  of  carbonic  acid  to  10,000  vol- 
umes of  the  atmospheric  air  ;  and  it  may  very  reasonably  be  inquired  how  it  is 
possible  bo  minute  an  amount  can  afford  the  necessary  amount  of  carbon  for 
plants,  enormous  as  this  must  be  ?  But  in  truth,  this  very  small  proportional 
amount  in  the  atmosphere  is  a  proof  of  the  fact  I  am  endeavoring  to  establish. 
You  will  recollect  what  I  told  you  in  a  preceding  lecture,  when  treating  of  the 
atmosphere,  of  the  abundant  and  inexhaustible  sources  existing  upon  the  earth 
whence  carbonic  acid  is  incessantly  poured  into  the  atmosphere,  and  yet  we 
find  no  accumulation  of  this  substance :  we  must,  therefore,  naturally  look  for 
some  cause  which  counteracts  this  supply  and  prevents  accumulation ;  and  this 
cause  we  assumed  to  be  the  absorption  of  it  by  the  vegetable  kingdom  ;  and  I 
think  I  have  now  proved  the  truth  of  this  assumption. 

Py  virtue  of  the  law  of  the  diflusion  of  gases,  as  well  as  by  the  incessant  mo- 
tion of  the  air,  the  carbonic  acid  withdrawn  anywhere  is  immediately  replaced 
by  a  new  supply,  so  that  it  is  not  necessary  that  there  should  be  an  accumulation 
of  the  carbonic  acid  in  the  immediate  vicinity  of  plants,  in  order  to  render  it 
available  to  them  for  nourishment :  the  proportion  actually  found  in  the  atmo- 
sphere is  sufficient  for  their  consumption. 

I  think  we  may  now  safely  pronounce  that  the  question,  whether  plants  derive 
their  carbon  from  the  humus  of  the  soil,  or  the  atmosphere,  is  settled,  and  that 
we  may  be  satisfied  that  it  is  derived  solely  and  exclusively  from  the  atmosphere 
without  seeking  to  support  this  opinion  by  any  further  arguments  than  those  al- 
ready adduced.  For  we  have  seen,  1st,  that  plants  may  grow  without  humus  : 
2nd,  that  humus,  when  present,  is  only  found  in  quantities  so  insignificant,  that 
its  amount  of  carbon  is  insufficient  to  supply  the  amount  found  in  tne  vegetables 


growing  OD  the  soil ;  3rd,  when  supplied  anificiallv  with  soil  in  animal  and  TCff- 
etahle  manures,  it  still  does  not  amount  to  so  much  as  is  removed  from  the  fields 
in  the  harvest ;  and  lastly,  if  there  were  a  suflicieDt  quantity  of  humus  in  the 
soil,  there  would  not  be  an  adequate  supply  of  water  for  its  solution  ;  hence,  we 
must  conclude  that  the  origin  of  the  carbon  of  plants  is  not  the  humus.  And 
then,  on  the  other  hand,  since,  1st,  carbonic  acid  is  in  constant  contact  with  plants  ; 
2Dd,  since  no  other  carbonaceous  substance,  save  carbonic  acid  and  humus,  exists 
in  the  vicinity  of  plants ;  3rd,  since  the  carbonic  acid  of  the  atmosphere  is  in« 
cessantly  supplied  and  renewed  ;  and  finally,  because  plants  continually  absorb 
carbonic  acid,  and  give  off  oxygen,  which  process  is  explained  b^  no  other  suppo- 
sition, we  must  acknowledge  that  the  carbonaceous  proximate  prmciples  of  plants 
derive  their  carbon  from  the  atmospheric  carbonic  acid. 

It  cannot,  I  think,  be  doubted,  that  you  now  are  ready  to  admit  the  production 
of  proximate  carbonaceous  vegetable  principles,  from  carbonic  acid ;  and  yet,  at 
the  same  tim.e,  you  may  still  think  there  is  some  ground  for  the  opinion  which 
assigns  their  origin  to  the  carbonic  acid  and  humus,  and  the  humates  in  com- 
mon ;  you  ma]/^  suppose  that  where  these  substances  are  present,  they  will  be  ab- 
sorbed and  assinplated,  and  supply  carbon  as  well  as  carbonic  acid.  If  I  no  not 
mistake,  there  are  but  four  arguments  which  may  be  used  to  favor  this  view. 
1st.  Experiments  have  been  made  in  which  humus  and  the  humates  have  been 
absorbed  by  plants,  and  have  been  actually  detected  in  them.  2nd.  The  almost 
universal  presence  of  humus  in  the  soil  where  plants  are  grown.  3rd.  The  ef- 
fects of  animal  and  vegetable  manures ;  and,  4th,  the  favorable  action  of  lime 
upon  soils  rich  in  humus. 

I  will  endeavor  to  ccmvince  you  that  most  of  these  lacts,  which  are  adduced  to 
prove  the  derivation  of  carbon  from  humus,  tend  on  the  contrary  to  support  our 
own  opinion.  First,  it  mav  be  granted  that  humus  and  the  humates  are  absorb- 
ed by  plants  ;  but  plants  also  absorb  solutions  of  sulphate  of  copper  and  salts  of 
silver,  and  we  can  detect  such  salts  in  the  plants.  Would  you  conclude  from 
this  that  salts  of  copper  and  silver  are  nourishment  for  plants  ?  Certainly  not. 
Plants  will  absorb  anything  soluble,  which  does  not  destroy  their  tissues,  and, 
therefore,  they  will  absorb  humus  and  the  humates  ;  but  as  these  may  be  traced 
in  the  juices  of  the  plants  which  have  absorbed  them,  this  seems  rather  to  prove 
ihat  they  are  not  decomposed,  and  consequently,  that  they  are  not  employed  for 
the  formation  of  proximate  carbonaceous  constituents.  Secondly :  the  invariable 
presence  of  humus  in  X)ie  soil  where  plants  are  powing,  onlv  proves  there  is 
some  connexion  between  plants  and  humus.  What  is  it  ?  Tne  leaves,  twigs, 
and  branches  fall  off,  the  roots  of  perennial  plants  remain  in  the  soil,  and  there 
decav  and  form  humus.  Its  coexistence  witn  plants,  therefore,  proves  nothing 
tor  tne  opinion  of  the  nutrition  of  plants  being  derived  from  it.  Thirdly :  as  to 
the  effects  of  manure,  our  assertion,  that  the  carbon  of  plants  is  not  derived  from 
humus  does  not  oppose  the  truth  of  the  favorable  action  of  manure. 

Does  manure  contain  no  other  substances  useful  to  vegetation  than  carbon  ! 
Ought  we  to  overlook  the  property  of  decaying  manure — of  humus — to  absorb 
water  and  the  other  ccHistituents  of  the  atmosphere,  and  to  consider  exclusively 
its  amount  of  carbon  ?  Manure  and  the  humus  derived  therefrom  cannot  supply 
carbon  to  plants, — as  carbon, — it  can  only,  by  its  decomposition,  give  rise  to  the 
formation  of  carbonic  acid,  and  thus  increase  the  amount  of  carbonic  acid  pres- 
ent in  the  immediate  vicinity  of  plants.  And  it  remains  to  be  proved  that  this 
i&  ot  any  value  to  plants,  that  the  amount  in  the  atmosphere  is  insufficient  to 
supply  their  demai^d  for  carbon.  And,  in  my  judgment,  it  is  impossible  to  prove 
thk 

Lastly.  With  respect  to  the  action  of  lime  upon  vegetation,  which,  as  I  have 
already  observed  in  a  former  lecture,  is  generally  ascribed  to  the  formation  of  a 
soluble  humate  of  lime,  I  must  refer  you  to  what  I  then  advanced  respecting  its 
favorable  effects,  merely  reminding  you  that  it  depends  partly  uiK>n  the  supply  of 
the  lime  necessary  to  plants,  since  a  certain  amount  enters  into  their  constitution, 
and  is  necessary  to  their  existence,  partly  upon  its  fiicilitatinff  the  progress  of 
decay,  and  the  resolution  of  humus  into  carbonic  acid,  and  partlv  upon  its  acticA 
QpoQ  the  silicates  of  the  soil  giving  rise  to  the  formation  of  soluble  silicic  acid. 


LECTURE  IX. 

THE  OXYGEN,  HYDROGEN  AND  NITROGEN  OF  PLiJ9TS. 

Ongm  of  these  Blementarv  Conatitaents  of  Planta. . .  .Whence  do  Plants  derive  thenr  Nitrogen  f 
Whether  finom  the  free  Nitrogen  of  the  Atmosphere  1  or  horn  the  Nitric  Acid?  or  the  Ammo- 
niaf Origin  of  the  Bolphor  and  Phosphorus  of  Plants. 

Gentlemen: — ^When  we  inquire,  as  we  now  propose»  whence  do  plants  derive 
that  oxygen,  which,  upon  examination,  we  find  in  all  their  proximate  constitu- 
ents, although  in  various  proportions,  the  answer  which  seems,  upon  a  superfi- 
cial view  of  the  matter,  most  obvious,  is,  that  it  is  derived  from  the  atmospneric 
oxygen.  This,  is,  indeed,  the  more  plausible,  because  oxygen  exists  in  the 
atmosphere  uncombined,  unfettered  by  any  chemical  affinity,  and  hehis  always 
available  for  the  various  processes  of  oxidation.  But  if  I  remind  you  that  yege- 
table  life  is  incessantly  operating  to  increase  the  amount  of  oxygen  in  the  air, 
you  will  easily  conceive  that  the  atmospheric  oxygen  cannot  contribute  towards 
the  nutrition  of  plants,  that  is,  it  cannot  assist  to  form  their  proximate  oxyge- 
nous constituents.  You  will  recollect  that  in  my  last  lecture  I  described  to  you 
an  experiment  which  directly  proved  the  augmentation  of  oxygen  in  the  air  by 
Tegetable  life. 

There  must,  therefore,  of  necessity  exist  some  other  source  of  oxygen,  and  for 
this  we  can  (mly  look  to  substances  existing  in  the  vicinity  of  plants,  and  con- 
taining oxygen. 

Upon  examining  all  these  oxygenous  substances,  our  attention  is  at  once  drawn 
to  water  and  carbonic  acid.  Tnese  two  compounds  are  invariably  present  in  the 
vicinity  of  every  plant,  and  are  as  invariably  absorbed  by  plants.  If  we  care- 
fdliy  compare  and  consider  the  reasons  which  may  be  urged  in  favor  of  either  of 
these  two  bodies,  we  shall  arrive  at  the  conviction  that  the  sources  of  the  oxy- 
gen of  plants  must  be  exclusively  ascribed  to  the  carbonic  acid.  This  conclusion, 
mdeed,  rests  upon  considerations  belonging  to  the  science  of  chemistry :  to  enter 
into  any  satisfactory  detail,  or  attempt  a  full  exposition  of  the  proofs  of  this 
opinion,  would  lead  us  too  far  into  that  science.  You  may  safely  accept  this  as 
an  established  truth,  because,  were  the  contrary  proved,  it  would  not  be  of  the 
slightest  importance  either  in  theoretical  or  practical  apiculture.  It  is  no  matter 
whether  the  oxygen  be  derived  from  the  carbonic  acid  or  from  the  water,  since 
both  these  substances  are  absohiteiy  necessarv  to  vegetation,  the  carbonic  acid 
as  a  source  of  carbon,  the  water  as  a  source  ot  hydrogen. 

With  respect  to  the  origin  and  source  of  the  hydrogen  of  plants,  we  are  limited 
(with  the  exception  of  the  small  amount  of  hydrogen  contained  in  the  nitrogen- 
ized  constituents  of  plants)  exclusively  to  water,  as  the  substance  capable  of 
Aimishmg  that  element.  For  since,  as  I  intend  hereafter  to  show  more  fully, 
ammonia  and  water  are  the  only  substances,  containing  hydrogen,  capable  of 
being  absorbed  by  plants,  and  yielding  hydrogen  for  their  nutrition,  and  smce  the 
ammonia  can  only  be  considered  adequate  to  supply  the  hydrogen  of  the.  nitro- 
genous constituents  of  plants,  and  since  these  constituents  form  but  a  very  small 
proportion  of  their  substance,  the  non-nitrogenized  being  almost  the  entire  plant, 
we  may  admit,  as  an  established  fact,  that  the  hydrogen  of  the  bulk  of  the  prox- 
imate constituents  of  plants  is  derived  from  water  which  is  decomposed  under 
the  influence  of  light,  carbonic  acid  bein^  at  the  same  time  present.  You  will 
from  these  remarks  understand  that  it  is  m  consequence  of  this  decomposition  of 
water  in  the  vital  processes  of  plants,  that  they  constantly  yield  oxygen  to  the 
atmosphere. 

The  question — whence  do  plants  derive  their  Nitrogen  .^—cannot  be  so  easily 
answered  as  the  preceding,  respecting  the  source  of  hydrogen  and  oxygen. 

Our  views  upon  this  pomt,  being  founded  upon  observation  and  experience,  are 
worthy  of  your  most  serious  consideration.  It  is  not  a  matter  of  indifiereice, 
either  in  a  theoretical  or  practical  point  of  view,  whether  nitrogen  be  derived 
from  one  substance  or  another ;  on  the  contrary,  it  is  of  the  highest  importance 
in  the  practice  of  agriculture,  that  you  should  know  whether  the  nitrogenous 


coosdtaeats  of  plants  are  formed  from  the  free  nitrogen  of  the  atmosphere,  or 
whether  the  source  of  their  nitrogen  is  the  ammonia,  or  any  other  substance. 

The  nitrogen  necessary  for  the  nutrition  of  plants,  and  for  the  formation  of 
their  proximate  constituents  containing  this  element,  may  be  derived,  1st,  from 
imcombined  atmospheric  nitrogen ;  Sndly,  from  nitric  acid ;  3rdly,  from  ammonia ; 
or  4thlv,  from  humus ;  for  we  have  seen  that  the  nitrogenous  substances  in  plants 
inTariablv  have  a  share  in  the  formation  of  humus,  and,  moreover,  humus  is 
formed  alSo  from  animal  substances  used  as  manure. 

We  will  now  examine  separately  these  four  possible  sources  of  nitrogen. 

A  superficial  view  of  the  matter  must  first  necessarily  excite  attention  to  the 
free  and  uncombined  nitrogen  of  the  atmosphere ;  and  the  opinion  has  been 
adopted  by  many  persons,  that  this  nitrogen  is  the  source  of  aU  which  is  found 
in  the  nitrogenous  proximate  constituents  of  plants.  But  if  you  will  call  to 
mind  what  I  stated  m  a  former  lecture,  respectmg  the  inermess  and  indifierence 
of  nitroeen  in  certain  chemical  processes  occurring  in  nature, — the  difficulty  of 
artificial  processes  for  producing  nitrogenous  compounds, — and  the  readiness  with 
which  they  are  decomposed, — I  think  you  will  perceive  that  it  is  not  at  all  pro- 
bable that  the  free  nitrogen  of  the  atmosphere  is  the  source  whence  this  ele- 
ment is  derived  for  the  nutrition  of  plants.  If  to  these  considerations  we  add 
the  results  of  certain  experiments  made  by  De  Saussure,  who  proved  that  plants 
kq>t  in  pure  nitrogen,  or  in  a  limited  quantity  of  atmospheric  air,  did  not  dimin- 
ish the  amount  ci  the  nitrogen,  we  may  be  perfectly  assured  that  the  uncom- 
bined atmospheric  nitrogen  is  not  the  source  of  the  nitrogen  of  plants. 

With  respect  to  the  second  possible  source  of  nitrogen,  namely,  the  nitric  acid 
of  the  atmosphere,  or  the  nitrates  of  the  soil,  I  do  not  think  the  possibility  of 
the  nitrogen  of  plants  heine  derived  from  the  decomposition  of  nitric  acid  would 
ever  have  been  suggested,  had  not  those  persons,  who  have  supposed  this  to  be 
its  source,  been  ignorant  of  the  existence  of  ammonia  in  the  atmosphere ;  be- 
cause, whilst  ignorapt  of  the  existence  of  this  latter  constituent  of  atmospheric 
air,  and  yet  convinced  that  the  free  nitrogen  could  not  be  its  source,  they  were 
driven  to  the  supposition  that  plants  must  receive  a  supply,  for  the  formation  of 
Bitrogenons  constituents,  from  nitric  acid  and  the  nitrates.  And  when  this  opin- 
ioQ  was  once  broached,  observations  and  experiments  were  not  wanting,  which 
seemed  to  prove  its  correctness.  First,  it  has  been  long  observed  that  vegetation 
becomes  obviously  more  luxuriant  after  thunder-storms,  and  in  the  rain  accom- 
panying these,  nitric  acid  is  found,  as  I  have  alrouly  told  you.  Secondly,  the 
▼igorous  growth  of  weeds  upon  heaps  of  rubbish  seemed  also  to  confirm  the 
asme  idea,  because  nitric  acid  is  found  in  this  rubbish.  Thirdly,  experiments 
have  been  made  with  nitrates,  and  the  favorable  action  of  these  salts  upon  vege- 
tation, especially  upon  the  growth  of  grass,  seemed  to  establish  the  opinion  in 
question.  But  whilst  we  cannot  deny  the  favorable  influence  of  the  rain  of  thun- 
der-storms, or  the  luxurious  growth  of  weeds  upon  heaps  of  rubbish,  thes^  phe- 
nomena a<hnit  of  a  better  explanation  than  by  supposing  them  to  arise  from  the 
decomposition  of  nitric  acid. 

For,  in  the  first  place,  the  minute  proporticm  of  this  acid  present  in  that  rain» 
and,  secondly,  the  accompanying  circumstances  of  the  fall  of  that  rain,  render  it 
highly  improbable  that  its  favorable  influence  upon  vegetation  is  to  be  attributed 
to  iu  supplying  nitrogen  to  the  plants.  We  must  recdlect  that  it  usually  falls 
^ter  a  season  of  dryness,  and  renders  soluble  the  constituents  of  the  soil  needed 

5  the  plants  for  their  development,  at  a  time  when  they  are  most  in  want  of 
em ;  and  we  shall  be  led  to  conclude  that  this  opportune  supply  of  water  alone 
is  quite  adequate  to  eifect  the  observed  improvement  in  vegetation,  and  fully  ex- 
plains all  that  needs  explanation  in  the  matter.  As  it  cannot  be  proved  that  the 
aitric  add  causes  all  the  favorable  influence  observed,  so  neither  can  it  be  proved 
that  it  has  any  share  whatever  in  the  phenomena.  With  respect  to  the  second 
point,  namely,  the  luxuriant  growth  of  weeds  on  heaps  of  rubbish,  or  upon  soil 
rich  in  nitrates,  there  is  no  reason  to  infer  that  the  necessary  conclusion  must  be, 
that  these  are  the  cause  of  the  vegetable  growth ;  on  the  contrary,  it  appears 
most  likely  that  the  luxuriant  vegetation,  and  the  presence  of  the  nitrates,  owe 
their  origin  and  formation  to  one  and  the  same  cause,  namely,  the  decav  and  pu- 
trefaction of  nitrogenous  animal  matters  present  in  the  rubbish  or  soil.  If  the 
process  of  decomposition  gives  rise  on  the  one  hand  to  the  formation  of  nitrates. 


(alkaline  substances  being  present,)  as  one  class  of  its  ultimate  products  ;  so,  on 
the  other  hand,  it  at  the  same  time  conrerts  certain  constituents  of  the  soil,  in- 
dispensable to  vegetable  life,  (as  the  phosphates  and  other  salts,)  into  such  forms 
us  to  render  them  capable  of  absorption  and  assimilation  by  plants,  not  to  dwell 
upon  the  more  abundant  formation  of  carbonic  acid  and  ammonia.  So  that  we 
need  not  be  surprised  to  find  at  such  spots  nitrates  in  the  soil,  combined  with  a 
luxuriant  vegetation  ;  and  yet  there  is  no  reason  to  suppose  the  latter  to  depend 
upon  the  former  as  its  cause. 

Thirdly  and  lastly,  the  experience  of  practical  agriculturists  may  be  referred 
to ;  since  many  of  them,  it  is  said,  have  secured  a  more  abundant  crop,  and 
especially  upon  meadows,  by  employing  nitrates,  and  usually  nitrate  of  soda,  as 
manure.  If  you  are  disposed  to  think  that  this  favors  the  assumption  of  the 
derivation  of  the  nitrogen  of  plants  from  nitric  acid,  I  must  beg  you  to  remem- 
ber, that  by  manuring  meadows  with  calcined  bones  or  wood  ashes,  and  the  like 
substances,  containing  neither  nitrogen  nor  nitrates,  the  produce  of  the  meadows 
has  been  doubled  and  even  trebled.  So  that  the  increase  of  the  produce,  hy  the 
application  of  nitrate  of  soda,  does  not  prove  that  it  is  from  the  nitric  acid  yield- 
ing its  nitrogen  to  the  plants,  but  that  it  may  be  solely  from  the  presence  of  the 
soda  that  the  crop  has  increased. 

Thus,  Gentlemen,  y^ou  will,  at  least  admit  that  these  observations  and  experi- 
ments do  not  render  it  certain  that  the  nitrogen  of  plants  is  derived  from  nitric 
acid.  On  the  contrary,  if  vou  take  into  consideration  that  nitrates  occur  but 
rarely  in  the  soil,  nay,  that  not  a  trace  of  these  salts  can  be  detected  in 
many  places  where  plants  flourish  and  produce  nitrogenous  constituents,  it  must 
be  evident  to  you  that  this  nitrogen  must  be  derived  from  some  other  source,  and 
that  ammonia  alone  can  be  that  source. 

But,  besides  these  negative  proofs  of  the  derivation  of  nitrogen  from  ammonia, 
there  are  many  of  a  positive  kind  to  justify  this  conclusion.  In  the  first  place, 
ammonia  is  invariably  present  as  a  constituent  of  the  atmosphere,  and  conse- 
quently in  immediate  contact  with  all  plants.  Secondly,  ammonia  is  of  such 
ready  solubility  in  water  that,  as  I  have  already  proved  to  you  in  a  former  lecture, 
it  may  be  detected,  not  only  in  rain-water,  but  in  every  kind  of  water  whatsoever ; 
so  that,  together  with  water,  ammonia  is  constantly  conveyed  into  the  growing 
plant.  Thirdly,  the  chemist, — ^who  assuredly  knows  best  the  mode  and  result  of 
the  decomposition  of  various  substances, — has  nothing  to  urge  against  this  asser- 
tion of  the  derivation  of  nitrogen  and  the  formation  of  the  nitrogenous  constitu- 
ents of  plants  from  ammonia  ;  his  experience  teaches  us  how  easily  ammonia  is 
decomposed.  Finally,  this  view  of  the  source  of  the  nitrogen  of  plants  is  con- 
firmed, in  the  most  conclusive  and  satisfactory  manner,  by  practical  experience ; 
and  vou,  Gentlemen,  I  presume,  will  be  disposed  to  rely  more  confidently  upon 
this  Kind  of  evidence  than  upon  any  other. 

I  have  already  explained  to  you  m  what  manner  the  decay  of  nitrogenous  sub- 
stances gives  rise  to  the  formation  of  ammonia.  And  I  have  already  endeavored 
to  leave  no  doubt  upon  your  minds  that  it  is  to  this  process  of  decomposition  that 
we  must  ascribe  the  incessant  formation  of  ammonia  and  its  supply  to  the  atmo- 
sphere, so  as  to  maintain  its  presence  as  a  constant  constituent  therein,  notwith- 
standing the  continual  withdrawal  and  absorption  of  it  by  plants. 

Now,  when  nitrogenous  substances  are  undergoing  the  process  of  decomposi- 
tion, and  an  abundant  formation  of  ammonia  is  taking  place  in  the  immediate 
vicinity  of  growing  plants, — the  other  conditions  of  vegetation  being  fulfilled, — 
we  mnj  anticipate,  not  only  that  the  plants  will  grow  more  luxuriantly,  but  that 
they  will  contain  a  larger  amount  of  nitrogenous  constituents  than  plants  grow- 
ing elsewhere,  without  so  liberal  a  supply  of  ammonia.  Practical  experience 
confirms  this  theoretical  assumption.  In  all  cases  where  chemical  investigations 
have  been  made  upon  this  point,  it  has  been  found  true.  Thus,  wheat,  which 
had  grown  upon  a  spot  where  very  little  ammonia  was  formed  by  the  decomposi- 
tion of  organic  substances,  was  found  to  contain  only  12  per  cent,  of  gluten  (its 
nitrogenous  constituent) ;  whilst  wheat  grown  where  ammonia  was  s^undaintly 
evolved  during  its  growth,  contained  35  per  cent,  of  gluten.  In  the  first  case 
cow-dung  was  employed  as  manure,  which  is  very  poor  in  nitrogenous  matter; 
in  the  second,  human  urine,  a  substance  which  of  all  animal  excretions  yields 
the  largest  amount  of  ammonia. 
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I  thiok  you  cannot  need  any  more  decisiTe  proof  of  the  importance  of  ammo- 
nia  for  the  nutrition  of  plants,  so  far  as  the  supply  of  the  necessary  nitrogen  is 
concerned.  / 

And  I  trust,  also,  that  this  illustration  has  remored  from  your  minds  any  pre- 
judice which  you  may  have  imbibed  respecting  Chemistry,  since  I  know,  that  it 
IS  supposed  to  be  the  tendency  of  Chemistry  to  teach  you  to  look  with  suspicion 
upon  the  alleged  beneficial  influence  of  manures  upon  vegetation.  The  favor- 
able action  of  animal  and  vegetable  manure,  is  a  fact  confirmed  by  the  experi- 
ence of  a  thousand  years ;  and  chemists  have  certainly,  therefore,  no  wish  to 
abolish  manures ! 

The  science  of  Chemistry,  Gentlemen,  seeks  to  teach  you  in  what  manner 
manures  act ;  which  of  their  constituents  are  useful  to  plants  ;  and  in  what  form 
the  materials,  drawn  from  them  by  plants,  enter  into,  nourish,  and  promote  their 
growth.  Although  Chemistry  has  refuted  the  humu$  theory y  that  is,  the  opinion 
which  ascribes  to  humus  not  only  the  principal  share  in  the  nutrition  of  plants, 
but  especially  the  production  of  their  carlx>naceous  proximate  constituents,  it 
does  not  follow,  that  humus  exercises  no  influence  whatever  upon  the  develop- 
ment of  plants,  and  especially  of  the  cultivated  plants.  But  I  have  not  yet  had 
an  opportunity  of  explaining  to  you  the  nature  and  extent  of  the  influence  of  hu- 
mus, a  subject  I  shall  treat  of  in  a  future  lecture,  when  we  come  to  the  subject 
of  manuring. 

I  have  now  pointed  out  to  you  the  sources  of  the  four  principal  constituents  of 
plants,  which  I  have  called  general  or  atmospheric  constituents.  It  cannot  have 
escaped  your  notice  that  all  the  substances  from  which  the  are  derived,  are  con- 
stituents of  the  atmosphere ;  so  that  no  plant  can  grow  without  the  access  of 
atmospheric  air  and  carbonic  acid ;  water  and  ammonia  must  also  be  invariably 
present  The  vegetation  of  aqueous  and  marine  plants  without  the  access  of  the 
atmosphere,  is  no  objection  to  this  assertion,  since  you  know  that  all  the  constitu- 
ents of  the  atmosphere  are  soluble  in  water,  and  can  always  be  traced  in  it  in 
solution ;  and  hence  these  substances  are  always  present  for  marine  plants  to 
draw  from  them  their  oxygen,  carbon,  hydrogen,  and  nitrogen. 

Before  entering  upon  the  consideration  of  the  constituents  of  plants  derived 
from  the  soil,  properly  speaking,  I  will  here  discuss  the  origin  or  two  more  of 
their  ultimate  constituents,  namely,  sulphur  and  phosphorus.  These  two  ele- 
ments occur  in  all  plants,  and  this  under  a  twofold  form :  1st,  combined  with 
the  four  atmospheric  constituents,  so  as  to  form  a  proximate  constituent,  namely, 
vegetable  albumen,  which  is  present  in  every  plant ;  and  2d,  we  find  them  in  the 
juices  of  plants,  as  sulphuric  and  phosphoric  acids  combined  with  bases,  forming 
salts.  Now,  inasmuch  as  we  may  safely  assume  sulphates  and  phosphates  to 
exist  in  every  soil,  we  have  no  difficulty  in  accounting  for  their  origm  as  constitu- 
ents of  plants ;  they  are  derived  from  the  soil,  and  upon  the  decay  of  vegetable 
substances,  are  returned  to  the  soil,  and  are  found  in  tne  ashes  after  the  combus- 
tion of  plants. 

But  with  respect  to  that  sulphur  and  phosphorus,  which,  as  I  have  just  stated, 
is  found  in  vegetable  albumen  in  combination  with  carbon,  hydrogen,  oxygen, 
and  nitrogen,  we  are  met  by  certain  difficulties  when  we  attempt  to  discover  their 
origin.  It  seems  the  most  obvious  and  natural  explanation  of  the  ori^  of  this 
sulphur  and  phosphorus  to  suppose  the  sulphates  and  phosphates  which  are  al- 
ways present  in  the  soil  should  be  absorbed  by  plants,  and  become  decomposed 
with  evolution  of  oxygen,  and  should  thus  liberate  sulphur  and  phosphorus, 
which  then  combine  with  the  other  elementary  constituents,  and  form  v^etable 
albumen.  But  to  this  supposition  it  may  be  objected  that  sulphates  and  phos- 
I  phates  are  not  very  readily  decomposable ;  and,  moreover,  another  origin  may 
,  be  assigned  to  the  sulphur  and  phosphorus  of  albumen,  which  will  seem  to  be 
more  probable,  because  it  associates  these  with  the  other  tütimate  elements  of 
that  proximate  vegetable  ccmstituent.  They  may  be  derived  from  two  gjaseous 
compounds,  namely,  sulphuretted  hydrogen,  and  phosphuretted  hydrogen,  instead 
I  of  fiom  sulphuric  acid  and  phosphoric  acid.  The  hvdrogen  compounds  of  sul- 
phur and  phosphorus  are  very  readily  decomposed,  tney  may,  therefore,  liberate 
iheir  sulphur  and  phosphorus^ in  plants,  so  as  to  admit  the  formation  of  vegeta- 
ble albumen  out  of  its  unmedutte  constituents. 

It  may  be  objected  to  this  supposition,  that  the  hydrogen  compounds  of  sul- 


phur  and  phosphoms  have  not  hitherto  heen  discoYered  to  he  an  esBential  con- 
stituent either  of  the  soil,  water,  or  atmosphere ;  the  force  <^  this  ohjection, 
however,  will  be  lessened  by  the  following  remarks* 

In  the  process  of  putrefaction  of  those  proximate  constituents  of  plants  which 
contain  sulphur  and  phosphorus,  these  elements  are  eyolved  in  combination  with 
hydrogen,  as  sulphuretted  and  phosphuretted  hydrogen.  Both  these  gases  are 
soluble  in  water,  raiscible  with  atmospheric  air,  and  capable  of  being  absorbed 
by  the  roots  of  plants,  and  of  being  used  in  their  nutrition.  In  a  theoretical 
point  of  view  there  is  nothing  opposed  to  the  supposition  of  their  beuig  thus  em- 
ployed. You  may  perhaps  object  that  the  peculiar  odor  of  these  gases, — sul- 
phuretted hydrogen  smelling  like  rotten  eggs,  and  phosphuretted  hydrog^en  like 
putrid  fish, — ^would,  were  they  present  in  the  atmosphere,  lead  to  their  immedi- 
ate detection.  But  you  must  remember  we  cannot  detect  anrunoniii  by  the  smell, 
although  invariably  present,  hecause  it  is  so  greatly  diluted  ;  the  gases  in  ques^ 
tion  may  likewise  exist  undetected,  if  extremely  diluted.  Again,  you  may  say, 
these  gases  have  not  been  discovered  invariably  in  the  atmosphere  by  chemical 
tests :  truly ;  but  neither  has  their  presence  been  very  diligently  looked  for,  and 
our  reagents  may  not  be  susceptible  enough  to  detect  sucn  minute  propor- 
tions as  may  exist.  The  exceedingly  small  amount  of  sulphuretted  and  phos* 
phuretted  hydrogen,  which  can  be  supposed  to  be  thus  insensibly  present  in  the 
atmosphere,  forms  no  objection  to  their  herns  the  source  of  the  sulphur  and  the 
phospnorus  of  plants,  since  the  amount  of  these  elements  in  the  constituents  of 
plants  not  existing  as  sulphuric  and  phosphoric  acids,  is  also  exceedingly  mmute ; 
mdeed,  their  detection  as  constant  elements  has  only  recently  been  rendered 
practicable. 

We  are  riot,  moreover,  in  this  estimation,  limited  to  the  hydrogen  compounds 
of  sulphur  and  phosphorus  which  originate  in  the  putrefaction  of  the  orgamc 
substances  containing  these  elements,  but  we  must  also  consider  that  m  the  de- 
cat  AMD  FUTBEF ACTION  OF  ORGANIC  SUBSTANCES  THE  PHOSPHATES  AND  SULPHATES 

OF  THE  SOIL  BECOME  DECOMPOSED,  80  as  to  give  risc  to  the  formation  of  sulphu- 
retted and  phosphuretted  hydrogen. 

This  consideration  serves  at  the  same  time  to  obviate  an  objection  drawn  from 
the  easy  decomposition  of  the  hydrogen  compounds  of  sulphur  and  phosphorus, 
which,  supposing  them  to  be  present  in  the  atmosphere,  would  insure  a  constant 
diminution  of  their  amount,  until  they  would  at  length  be  wholly  removed,  and 
converted  into  phosphoric  and  sulphuric  acids.    As  this  process  probably  takes 

})lace  continually,  and  as  the  portion  of  sulphur  and  phosphorus,  which  serves 
or  the  constituents  of  plants  and  animals,  is,  at  their  death,  and  through  decay 
or  putrefaction,  a^in  rendered  back,  it  is  more  than  probable  that  nature  has 
made  a  provision  in  this  circulation  for  a  restitution  of  the  phosphuretted  hydro- 
gen, and  sulphuretted  hydrogen,  to  the  atmosphere.  And  this,  I  think,  is  cer- 
tainly effected  when  organic  substances,  containing  in  themselves  no  sulphur  or 
phosphorus,  undergo  putrefaction,  in  direct  contact  with  inorganic  matters  con- 
taining sulphates  and  phosphates. 

The  direct  proof,  however,  of  the  accuracy  of  our  supposition  of  the  origin  of 
the  sulphur  and  phosphorus  of  albumen  from  those  gaseous  compounds,  must  be 
left  to  subsequent  investigations ;  we  are  certainly  not  able  at  present  to  offer 
you  such  a  direct  proof.  The  following,  however,  is  one  of  many  experiments 
which  may  assist  to  establish  the  truth  of  the  opinion  I  have  advanced,  although 
it  must  be  admitted  to  require  confirmation.  .  The  seeds  of  certain  plants,  re- 
markable for  the  large  amount  of  their  proximate  elements,  containing  sulphur, 
iuch  as  garden  cress,  &c.,  have  been  sown  in  an  artificial  soil,  containing  no  ma- 
terial whatever  of  which  sulphur  is  an  element  The  seeds  germinated  and 
grew ;  upon  examining  the  plants  for  the  amount  of  sulphur  they  contained,  it 
was  found  to  be  considerably  greater  than  the  amount  'in  the  seeds  when  sown. 
One  hundred  grains  of  seed  produced  plants  which  yielded  15  times  more  sul- 
phur than  the  seed  from  which  they  sprung.  We  are  told  that  neither  the  soil 
in  which  these  plants  were  erown,  nor  the  water  used  for  moistening  them,  con- 
tained any  sulpnates.  The  large  amount  of  sulphur  found  in  them  could,  there- 
fore, have  been  derived  from  no  other  source  than  the  atmosphere,  although  it  is 
stated  they  were  kept  covered  with  a  bell  glass  in  a  room,  the  air  of  which  had 
no  perceptible  adnuxture  of  sulphurous  gases.    Since  the  atmosphere  of  the 


room  must  haTe  bad  access  to  Uie  plants,  it  must  also  ha^e  coatained  sulphu- 
retted hvdro^en,  although  far  too  highly  diluted  to  admit  of  detection  either  hy 
the  smell  or  l>y  tests,  and  from  this  gas  tne  plants  must  hare  derived  their  sulphur. 
In  coDclosion,  Gentlemen,  let  me  repeat,  I  am  far  from  considering  this  yiew 
of  the  origin  of  sulphur  and  phosphorus  an  established  truth  ;  but,  nevertheless, 
I  think  it  cannot  be  rejected  without  further  and  more  careful  experiments  and 
observations. 


LECTURE   X. 


THE  ASHES  OF  PLANTS. 


Gentlemen  : — I  have  already,  in  a  former  lecture,  had  occasion  to  state  to  you 
that  upon  the  combustion  of  any  plant,  or  of  any  part  of  a  plant,  we  invariably 
obtain  a  residuary  substance,  which  is  universally  known  as  ashes  ;  and,  further, 
that  the  ashes  ot  plants  consist  of,  or  are  formed  from,  such  of  their  ultimate 
constituents  as  are  derived  only  from  the  soil.  I  proposed,  as  you  may  recollect, 
to  designate  these  the  fixed,  or  earthy,  elements  of  plants  ;  and  we  may  adopt 
this  desi^ation,  since  it  refers  immeaiately  to  their  origin. 

Now,  m  order  to  ascertain  what  are  the  substances  present  in  the  ashes  of 
plants,  a  great  number  and  variety  have  been  burned  during  many  years,  and 
the  ashes  thus  obtained  submitted  to  chemical  examination  and  analysis.  As  I 
have  already  told  you,  only  a  few  of  the  elements  known  to  chemists  have  at 
present  been  detected  in  the  ashes  of  plants — namely :  silicon,  sulphur,  phospho- 
nis,  chlorine,  iodine,  and  bromine,  (the  two  latter  only  in  the  ashes  of  marine 
plants,)  potassium,  sodium,  calcium,  magnesium,  iron,  and  manganese.*  Some 
authors  add  to  these  copper,  but  I  have  never  been  able  to  detect  this  metal  in 
the  ashes  of  plants. 

But  these  elements  are  never  found  in  the  ashes  of  plants,  or  in  Irving  plants 
in  their  simple  or  uncombined  state ;  on  the  contrary,  we  find  them  all,  with  the 
exception  of  iodine,  chlorine,  and  bromine,  invariably  in  chemical  combination 
with  oxygen  ;  and,  before  we  can  see  them  in  their  elementary  condition,  they 
must  be  with  great  difficulty  separated  from  oxygen.  I4ay,  we  do  not  even  find 
them  in  so  simple  a  form  of  combination  as  their  oxygen  compounds,  which  are 
either  acids  or  bases,  but  we  meet  with  both  these  lorms  of  compounds,  acids 
and  bases,  again  united,  giving  rise  to  the  formaticm  of  still  more  complex  sub- 
stances, denominated  salts.  It  might  be,  in  some  respects,  sufficient  for  me  to 
make  you  acquainted  with  these  salts  only,  and  leave  untouched  their  constitu- 
tiofD.  A  deeper  insight,  however,  into  the  elementary  composition  of  salts  will 
I  be  of  too  great  importance  to  you,  from  its  practical  Dealings  upon  agriculture, 
to  permit  me  to  neglect  making  you  acquamted  with  it,  as  I  shall  show  you 
hereafter.  f 

Chemists  divide  all  elementary  bodies  into  two  classes — namely,  metals  and 
metalloids,  or  non-metallic  substances. 

The  distinction  between  these  two  classes  of  bodies  depends  upon  their  relation 
to  beat  and  electricity.  If  a  substance  opposes  no  resistance  to  a  rapid  difiusion 
of  heat  and  electricity  throughout  its  substance  and  over  its  surface,  or,  as  the 
natural  philosophers  express  it,  is  a  good  conductor  of  heat  and  electricity,  it  is 
called  a  metal.  If  it  presents  characters  the  opposite  of  this,  it  is  caUea  non- 
metallic,  or  a  metalloid.  This  definition  of  a  metal  may  appear  strange  to  you» 
as  pobably  yon  have  hitherto  thought  a  great  specific  gravity  to  be  the  charac^ 
tenstic  of  a  metal.  But  it  is  not  so,  since  we  are  acquainted  with  several  metals 
I  specifically  Ik^hter  than  water. 

The  salts  iound  in  the  ashes  of  plants  are  formed  by  the  union  of  substances 
belonffing  to  both  these  classes.  Sulphur,  phosphorus,  chlorine,  iodine,  bromine 
and  8]lic(m,  together  with  carbon,  oxygen,  hydrogen  and  nitrogen,  belong  to  the 
class  of  non-m«ta2/tc  bodies;  whilst  the  remaming  elements — ^namely:  potassium, 
sodinm,  calcium,  magnesium,  iron  and  manganes&--are  metals. 


•Tot 
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It  is  of  great  importance  for  you  to  know  that  the  combinations  of  the  non- 
metallic  class  of  suostances  with  oxygen  or  hydrogen  generally  form  acids  ;  and 
it  is  in  this  state  of  combination  they  are  met  with  in  the  soil,  as  well  as  in  plants 
and  in  their  ashes.  Thus,  carbon  and  oxygen  form  carbonic  acid  ;  sulphur  and 
oxygen,  sulphuric  acid  ;  phosphorus  and  oxygen,  phosphoric  acid  ;  chlorine  and 
hydrogen,  hydrochloric  acid  ;  silicon  and  oxygen,  silicic  acid  ;  and  nitrogen  and 
ox}'gen,  nitric  acid  ;  whilst,  as  an  exception  to  this  rule,  nitrogen  forms  with 
hydrogen  a  base — ^namely,  ammonia. 

All  these  acids  have  a  powerful  tendency  to  combine  with  bases  whenever 
they  are  brought  into  contact  with  them,  and  since  bases  are  almost  every  where 
present  upon  the  surface  of  the  earth,  in  the  soil,  and  invariably  in  the  ashes  of 
plants,  it  is  not  surprising  that  these  acids  and  bases  are  very  rarely  found  tm- 
combined  in  the  soil,  and  always  in  combination  with  each  otner  in  plants,  and 
in  the  ashes  of  plants,  in  the  form  of  salts.  You  must  not,  therefore,  expect  to 
detect  the  presence  of  sulphuric  or  phosphoric  acid  in  a  plant  or  in  its  ashes, 
even  when  they  exist  to  a  large  amount,  by  an  acid  taste,  since  you  know  that 
this  property  or  acids  is  lost  when  they  are  combined  with  bases,  and  becomes 
manifest  again  only  after  the  decomposition  of  salts  into  acids  and  bases. 

The  presence  of  metals  in  the  ashes  of  plants  is  a  subject  of  sreat  interest. 
Amongst  these  are  those  very  metals,  the  specific  gravity  of  which  refutes  the 
old  definition  of  the  term  metal, — that  is,  '<  that  metals  are  substances  of  great 
specific  gravity."  If  you  throw  a  piece  of  potassium  or  sodium  wrapped  up  in 
tm-foil,  upon  the  surface  of  water,  you  will  see  it  swim  like  cork  ;  a  proof  that 
these  metals  are  specifically  lighter  than  water,  swimming  even  in  tne  tin-foil 
(which  itself  is  heavier)  used  to  protect  it  from  the  action  of  the  water. 

Metals  in  general,  and  the  metals  contained  in  the  ashes  of  plants  especially, 
have  a  great  tendency  to  combine  chemically  with  oxygen,  and  form  bases. 
This  tendency,  varying  much  in  its  degree  in  various  metals,  has  given  rise  to  a 
classification  of  metals  into  noble  and  mise,  or  precious  and  common  metals.  By 
noble  metals,  we  understand  those  which  combine  with  difficulty  with  oxygen, 
and  the  oxygen  compounds  of  which  may  be  easily  decomposed ;  whilst  the  re- 
verse is  the  case  with  the  base  or  ignoole  metals.  Thus  gold  and  platinum, 
when  exposed  to  the  action  of  the  atmospheric  oxygen,  retain  their  metallic 
lustre,  wnilst  under  the  same  circumstances,  lead,  iron,  copper,  &c.,  become  tar- 
nished, or  lose  their  lustre,  owing  to  the  metal  having  combined  with  oxygen. 
The  rusting  of  iron  is  a  familiar  example  of  the  readiness  with  which  certain 
metals  combine  with  oxygen.  Now,  as  all  the  metals  occurrin^r  in  the  ashes  of 
plants  are  of  the  latter  class,  or  ignoble  metals,  it  is  quite  natural  that  we  should 
find  them  combined  with  oxysen,  that  is,  in  the  state  of  bases  ;  and  again,  as 
bases  will  always  combine  with  acids,  whenever  they  meet,  we  invariably  find 
both  in  the  state  of  salts,  since  at  least  one  acid,  viz.,  the  carbonic,  is  always 
present.  All  the  oxides  of  metals,  occurruig  as  constituents  of  plants,  will  com- 
bine with  carbonic  acid,  forming  carbonates. 

A  few  explanatory  remarks  upon  the  nature  and  properties  of  the  metals  found 
in  the  ashes  of  plants  will  be  interesting,  and  will  serve  to  render  the  whole  sub- 
I  ject  more  inteUigible. 

Potassium  is  the  lightest  of  all  the  metals ;  it  swims  on  water,  as  I  have  men- 
tioned before,  even  although  enveloped  in  tin-foil.  It  has  the  greatest  aflmity 
for  oxygen,  that  is,  it  combines  most  readily,  and  remains  combined  most  firmly 
with  oxygen, — ^in  other  words,  potassium  is  the  most  combustible  of  the  metals. 
A  piece  of  potassium  thrown  upon  water  ignites  and  bums  vividly.  This  arises 
from  its  great  affinity  for  oxygen,  which  causes  it  to  decompose  the  water,  in 
order  to  unite  with  its  oxygen,  this  action  taking  place  so  energetically  as  to 
cause  ignition.  By  the  ignition  of  the  potassium,  the  liberated  hydrogen  is  also 
kindled,  and  combining  again  with  the  oxygen  of  the  atmosphere,  again  forms 
water.  The  newly-form^  product  of  the  chemical  combination  of  potassium 
and  oxygen,  is  an  oxide  of  potassium ;  it  is  well  known  as  potass.  This  dis- 
solves in  the  water,  imparting  to  it  all  the  properties  of  an  alkaline  solution,  as 
you  will  find  by  testing  it  with  dahlia  paper :  and  if  you  evaporate  the  solution, 
the  alkali  will  be  left  m  the  form  of  a  solid  white  substance.  If  this  potass  is 
left  exposed  to  the  atmosphere,  it  will  combine  with  its  carbonic  acid,  forming 
carbonate  of  potass,  a  suDstance  well  known  in  commerce,  and  extensively  em- 
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ployed  in  maoufactares  and  trades.  Carbonate  of  potass,  however,  obtained  by 
this  process,  would  be  a  very  costly  substance ;  other  methods  are,  therefore,  re- 
sorted to,  for  its  production  on  a  large  scale.  All  land  plants  when  burned  leave 
carbonate  of  potass  in  their  ashes.  The  combustion  of  wood  and  other  parts  of 
plants  is,  therefore,  employed,  and,  from  the  resulting  ashes  the  carbonate  of 
potass  is  washed  out  by  means  of  water,  of  course  contaminated  with  other  so- 
iable  salts,  and  the  solution  being  evaporated,  in  copper  cauldrons,  leaves  a  dry 
saline  mass.  From  carbonate  of  potass  so  produced,  potass  may  subsequently 
be  produced  by  separating  the  carbonic  acid;  and  pure  metallic  potassium  by 
separating  the  oxygen  of  the  potass.  Potassium,  in  its  metallic  state,  is  quite 
8oft  and  plastic,  so  that  two  pieces  may  be  united  together  by  the  mere  warmth 
of  the  hand  ;  whilst  two  pieces  of  iron,  as  you  know,  require  a  ^ong  red-heat 
to  be  welded  together. 

Potass  exists  m  plants  most  frequently  combined  with  vegetable  acids,  or  with 
carbonic,  sulphuric,  or  phosphoric  acids,  and  very  rarely  with  nitric  acid.  The 
combinations  of  potass  with  vegetable  acids  occurring  in  plants  are,  by  the  com- 
bustion or  decay  of  the  plants,  converted  into  carbonate  of  potass.  In  the  soil, 
potass  is  found  principally  as  a  carbonate,  or  as  a  soluble  silicate,  both  originating 
from  the  decomposition  of  silicates  containing  potass. 

The  metal  soniuu  has  properties  very  analogous  to  potassium ;  it  swims  upon 
water,  and  combines  with  the  oxygen  of  water,  forming  a  soluble  alkaline  base, 
oxide  of  sodium^  or,  more  commonly,  **  soda.^^  Soda  nas  the  same  affinity  for 
carbonic  acid  as  potass ;  a  solution  of  soda  exposed  to  the  atmosphere  is  ^adu- 
ally  converted  into  a  solution  of  carbonate  of  soda,  and  by  evaporating  it,  this 
salt  may  be  obtained.  Of  course  this  is  not  the  process  employed  for  procuring 
carbonate  of  soda  for  commercial  purposes.  One  method  is  to  reduce  marine 
plants,  sea-weed,  &c.,  to  ashes  by  burning,  and  to  extract  the  carbonate  of  soda 
from  these  ashes,  by  treating  them  with  water.  Pure  metallic  sodium  may  be 
obtained  by  first  separating  the  carbonic  acid  from  the  carbonate,  and  then  th^ 
oxygen  from  the  soda. 

Soda  is  very  rarely  contained  in  a  living  plant  in  combination  with  carbonic 
acid.  The  carbonate  found  in  the  ashes  of  plants  after  combustion,  has  been 
produced  in  the  process  from  the  salts  of  soda,  with  vegetable  acids  which  pre- 
viously existed  in  them.  Soda  moreover  occurs  in  plants  and  in  the  ashes  of 
plants,  as  hydrochlorate  of  soda,  sulphate  of  soda,  pnosphate  of  soda,  and  sili- 
cate of  soda.  Soda  salts  occur  in  the  soil  only  in  very  minute  proportions  (ex- 
cept the  nitrate  of  soda,  in  some  parts  of  America),  and  probably  only  as  carbon- 
ate of  soda  and  silicate  of  soda,  both  owing  their  origin  to  the  decomposition  of 
silicates.  But  in  sea  water,  salts  of  soda  are  very  abundant ;  it  is  not,  therefore, 
▼ery  extraordinary  that  we  should  find  these  salts  in  the  largest  proportion  in 
the  ashes  of  marine  plants. 

Calcium,  in  its  metallic  state,  has  hitherto  been  produced  onl^r  in  very  minute 
quantities,  for  scientific  experiments.  When  thrown  into  water  it  combmes  with 
oxygen,  liberating  hydrogen.  The  thus  newly-formed  oxide  of  calcium  dissolves 
in  a  large  amount  ot  water,  forming  a  feebly  alkaline  solution,  which,  upon 
evaporation,  leaves  a  white  powder :  this  is  lime.  Like  potass,  lime  absorbs 
carbonic  acid  from  the  atmosphere,  and  is  converted  into  ca[rbonate  of  lime,  or 
common  chalk.  The  lime,  known  as  quick  lime,  is  produced  by  depriving  the 
native  carbonate  chalk  of  its  carbonic  acid,  by  burning. 

Carbonate  of  lime  occurs  very  frequently  in  the  ashes  of  plants,  although  the 
lime  may  have  existed  in  the  living  plant  in  combination  with  vegetable  acids. 
We  find  in  the  ashes  of  plants  phosphate  of  lime,  sulphate  of  lime,  hydrochlo- 
rate of  lime,  and  nitrate  of  lime.  We  shall  see  hereafter  how  important  these 
lime  salts  are  to  vegetation,  especially  the  phosphate  and  sulphate.  In  the  soil 
we  find  carbonate  and  sulphate  of  lime  (gypsum)  to  a  large  amount,  whilst  the 
phosphate  occurs  only  in  comparatively  very  minute  proportions.  This  admits 
of  very  ready  explanation :  the  i)rincipal  masses  of  mountains  and  rocks,  and 
especially  of  aqueous  rocks,  consist  oi  one  o^  other  of  the  former  salts,  that  is, 
of  carbonate  of  lime  or  of  sulphate  of  lime,  whilst  phosphate  of  lime  is  only  a 
very  subordinate  constituent  in  mountain  or  rocky  masses ;  it  constitutes  the  bulk 
only  of  certain  rare  species  of  minerals. 

The  bones  of  animals,  more  especially  those  of  the  mammalia,  including  man 


contain  moie  than  half  their  weight  of  phosphate  of  lime.  If  you  diBsolye  the 
phofiphate  of  lime  out  of  a  piece  of  bone  (the  shoulder-blade  of  a  sheep,  for  in- 
stance), you  will  find  it  loses  considerably  in  weight,  and  you  may  bend  it  like  a 
piece  of  leather. 

Phosfhobus  is  obtained,  for  commercial  purposes,  exclusively  from  bones  an^ 
urine  (this  animal  secretion  is  exceedingly  rich  in  phosphates) ;  it  being  infinitely 
more  easy  and  convenient  to  obtain  the  phosphorus  from  substances  in  which  it 
has  been  concentrated  by  the  powers  of  life  m  animal  organisms,  than  to  gather 
it  laboriously  from  the  ashes  of  plants  or  from  the  soil.  Phosphoric  acid  is,  as 
you  know,  a  compound  of  phosphorus  and  oxygen. 

-  Magnesium  bears  the  same  analogy  to  calcium  that  sodium  bears  to  potassium. 
Its  oxygen  compound,  or  oxide,  is  a  white  substance,  sparingly  soluble  in  water, 
and  manifesting  only  a  very  feebly  alkaline  reaction.  The  oxide  of  magnesium, 
combined  with  the  carbonic  acid  of  the  atmosphere,  forms  a  carbonate,  which  is 
commonly  known  as  Magnesiaf  or  carbonate  of  magnesia.  This  salt  is  insoluble 
in  pure  water,  but  it  dissolves  in  water  containing  carbonic  acid  in  solution.  The 
carbonic  acid  may  be  expelled  by  heat,  leaving  the  pure  oxide  of  magnesium,  a 
substance  well  known  as  calcined  magnesia,  or  ma^esia  usta,  of  the  shops. 

In  the  ashes  of  plants  we  find  magnesia,  chiefly  m  combination  with  phospho- 
ric acid ;  and  I  shall  have  occasion  hereafter  to  show  you  that  the  presence  of 
this  salt  in  considerable  proportion  is  essential  to  the  vigorous  growth  and  devel- 
opment of  a  great  many  plants.  In  the  soil,  magnesia  is  most  commonly  found 
as  a  carbonate,  although  only  to  a  small  amount.  In  sea-water  we  meet  with 
sulphate  and  hydrochlorate  of  magnesia.  In  the  form  of  a  carbonate,  and  in 
connection  with  carbonate  of  lime,  magnesia  takes  a  not  inconsiderable  share  in 
the  formation  of  mountains,  in  many  parts  of  the  earth.  Minerals  and  rocky 
masses,  consisting  of  carbonate  of  magnesia  and  carbonate  of  lime,  are  known 
as  dolomite,  bitter  spar,  or  magnesian  limestone. 

Amongst  the  metallic  constituents  of  the  ashes  of  plants,  I  mentioned  ntoN 
and  MANGANESE,  because  they  may  be  invariably  traced  in  them,  although  we 
know  of  no  plant  in  which  they  are  present  to  any  large  amount.  These  metals 
occur  nowhere  in  nature  in  a  pure,  uncombined,  or  metallic  state,  and  therefore 
certain  chemical  operations  are  required  to  separate  them  from  the  various  com- 
bmations  under  which  they  are  met  with  in  nature.  In  the  soil  we  invariably 
find  them  combined  with  oxygen,  but  only  rarely  as  salts.  This  must  be  ascribed 
to  the  easy  decomposibility  of  the  carbonates  and  sulphates  oi  iron  and  manga- 
nese, origmally  formed  during  the  degradation  of  rocky  masses. 

Having  thus.  Gentlemen,  glanced  at  the  properties  of  the  metals  found  in  the 
ashes  or  plants,  we  will  now  return  to  the  consideration  of  the  salts,  as  con- 
tained in  those  ashes.  And  here  we  may  first  inquire.  Whence  do  plants  derive 
these  salts  ?  The  answer  to  this  question  is  obvious  enough — they  must  draw 
them  from  the  soil ;  and  the  presence  of  these  substances  in  the  soil  is  a  well- 
established  fact 

You  may,  perhaps,  be  disposed  to  consider  this  matter  so  obvious  as  to  require 
no  further  explanation,  and  the  more  especially  so,  as  the  amount  of  these  sub- 
stances found  in  plants  is  extremely  small.  Indeed,  there  are  certain  plants, 
which,  upon  combustion,  scarcely  yield  a  thousandth-part  of  their  weight  in 
ashes  ;  and,  therefore,  some  persons  have  considered  the  earthy  constituents  of  ^ 
plants  as  merely  accidental,  and,  therefore,  unworthy  of  consideration. 

I  shall  endeavor  to  show  you,  in  my  next  lecture,  that  such  on  opinion  is  quite 
erroneous ;  and  that,  on  the  contrary,  these  substances  are  of  the  highest  impor- 
tance—in fact,  that  they  are  absolutely  essential  to  the  complete  development  of  \ 
plants. 
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LECTURE  XI. 

ON  THE  ASHES  OF  PLAMTS^CoiraiifVSD.) 

Geivtleiebn  : — On  the  one  hand,  the  circumstance  that  plants  are  capahle  of 
absorbing  all  the  soluhle  materials  present  in  the  soil,  and  on  the  other  hauid, 
the  known  fiatct  that  all  the  constituents  of  the  ashes  of  plants  exist  in  the  soil, 
and,  under  certain  conditions,  are  soluble  in  water,  has  ffiren  rise  to  the  notion 
that  these  substances,  originally  belonging  to  the  soil  and  found  in  plants,  ought 
to  be  considered  as  accidental  constituents ;  and  that  we  may  very  well  suppose 
the  development  of  plants  would  take  place,  even  though  none  of  these  sub- 
stances were  present.  I  cannot  dispute  the  truth  of  this  inference  as  a  general 
principle.  The  mere  fact  of  ashes  being  left,  after  the  combustion  of  plants,  by 
no  means  conclusively  proves  that  the  substances  found  to  compose  the  ashes 
are  essential  to  the  growth  and  deyelopment  of  plants ;  on  the  contrary,  it  proves 
no  more  than  that  such  substances  are  present  in  a  soluble  state  in  the  vicinity 
of  growing  plants,  and  are  absorbed  by  them  upon  coming  into  contact  with  their 
roots. 

We  have,  however,  abundant  .and  conclusive  evidence  to  support  the  assertion 
that  some  of  these  substances,  so  far  from  being  merely  accidentally  present  in 
plants,  are  absolutely  essential  to  the  healthy  and  complete  development  of  all 
plants.    They  are  necessary  constituents  of  vegetable  substances. 

The  following  experiments  prove  this  view  of  the  matter  to  be  correct. 

The  seeds  of  various  plants  were  sown  at  the  same  time  in  pure  sand  and  in 
an  artificial  soil,  prepared  so  as  to  resemble  common  arable  soil. 

The  following  were  the  results  obtained : — 


Growth  in  Pure  SaxuL 


Growth  in  Aitifldal  SoiL 


The  plant  on  the  4th  of  July  had  reached  a 
heifffaÄ  of  10  inches,  and  the  flower  boda  aeemed 
in^ned  to  expand  one  by  one.  -On  the  6th,  a 
few  flowers  had  expanded.  On  the  11th,  they 
began  to  form  the  pods,  which  contained  no 
aeedBf  and  bad  faded  on  the  15th.  The  lower 
leaves  of  all  the  plants  had  tamed  yeUow. 


The  plant  had  reached,  by  the  middle 
of  Jnne,  a  height  of  18  inches,  so  as  to  re- 
quire to  be  supported  by  sticks.  It  began 
to  bloom  luxuriantly  on  the  16th,  and  on 
the  26th  to  put  forth  a  great  many  healthy 
pods,  which  arrived  at  maturity  on  the 
8th  of  August,  and  contained  seed  aUe  to 
germinate. 


N.  (    The  barley  had  up  to  the  30th  of  June,  when 
j"    it  bloomed  imperfeeUy,  attained  a  height  of 
g  0  k  <{  nearly  15  inches ;  but  it  did  not  ibrm  an^ 


I  grain.    In  die  month  of  July  the  spikes  ana 


»yeUffw. 


^_.  On  the  25th  of  June,  the  barley  was  in 
oi  peTfect  fUnoer,  and  27  inches  high.  On 
ay  the  lOtn  of  August  it  yielded  ripe  and 
-"*  perfect  fpnma. 


in 


On  the  30th  of  June,  the  oats,  rery  imper- 

I  fectly  flowering,  was  18  inches  high ;  but  it 

I  did  dbt  produce  perfect  grains»  and  in  the 

cooraa  of  July  became  fella». 

This  succeeded  better  than  any  of  the  other 
plants.  It  appeared  above  the  soil  on  the  8th 
of  Mar,  and  at  the  end  of  June  had  grown  to 
18  inches  high,  and  branched  considerably. — 
On  the  28th  of  June  it  began  to  flower,  and 
continued  up  to  September,  but  vnthotU  form- 
ing iralt  It  woula  have  continued  to  flower 
Van^,  but  it  was  removed  on  September  4th, 
\kir  mvealigation. 


The  oats  on  the  28th  of  June,  in  perfect 
bloom,  had  attained  a  height  of  30  mcne% 
and  on  the  16th  of  August  yielded  ripe 
and  perfect  seed. 

The  buckwheat  grew  with  great  rapid- 
ity to  30  inches  high,  and  branched  so 
freely  as  to  require  support  It  began  on 
the  15th  of  June  to  flower,  and  Kwmed 
perfect  seeds,  of  which  many,  on  die  12th 
of  August,  were  ripe.  On  the  4th  of  Sep- 
tember it  was  removed  from  the  sofl,  stul 
bearing  flowers  and  unripe  seeds. 
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Qrowdi  in  Artttidd  SoO. 


Tobacco  wsB  town  on  the  10th  of  May,  and 
appeared  above  the  «and  on  the  Sid  of  June. — 
But  it  developed  itself  quite  in  a  natural  num- 
ner.  When  tne  plants  had  shot  oat  the  second 
pair  of  leaves,  the  saperflooas  plants  were  re- 
moved, only  five  of  the  more  vigoroos  being 
allowed  to  grow.  These  grew  very  slowly 
till  October,  (when  frost  set  in,)  bat  did  not 
produce  more  than  four  leaves,  attained  a  height 
of  only  five  inches,  and  ibrmed  no  stem.  They 
were  removed  Oct  21. 


f  The  clover  appeared  above  the  sand  on  the 
9th  of  May,  and  at  first  grew  pretty  well,  bat 
up  to  the  15tfa  of  October  had  attained  only  3} 
inches  in  height,  when  its  leaves  began  sudden- 

lly  to  torn  brown.    It  was,  therefore,  removed. 


Tobacco  was  sown  on  the  10th  of  May ;  ' 
it  appeared  above  the  sou  on  the  29d,  and  | 
grew  vigorously.  When  the  plante  had 
pot  forth  the  second  pair  of  leaves,  so  many 
were  removed  as  to  leave  only  three  of  the 
most  viguroos.  These  grew  ap  well,  pro- 
duced stems^above  3  feet  high,  vddi  abon- 
dam  foliage ;  began  to  flower  on  the  25tfa 
of  July,  and  i>rodace  seed  on  the  10th  of 
August,  and  yielded  on  the  8th  of  Septem- 
ber several  ripe  capsoles,  with  VcrftH 

idsL  The  plants  were  removed  nom 
the  soil  on  the  81st  of  October. 

On  the  15th  of  October  the  clover  had 
reached  a  height  of  10  inches»  and  was 
dark  green,  full  of  leaves;  when  it  was 
removed  from  the  soil,  in  older  to  com- 
pare it  with  that  grown  in  sand. 


The  reporter  of  these  experiments  remarks,  that  for  the  first  ei^ht  or  ten  days, 
there  was  no  perceptible  difference  in  the  growth  of  the  plants,  bat  from  that 
time  the  plants  growing  in  the  artificial  soil  were  developed  more  Timorously 
and  rapidly ;  their  stems  and  straws  were  stronger  and  firmer,  and  their  leaves 
were  of  a  darker  green  than  was  the  case  with  those  grown  in  the  sand.  During 
the  whole  process  of  vegetation,  the  plants  were  watered  only  with  pure  distilled 
water.  A  subsequent  examination  of  the  plants,  for  the  amount  of  their  ashes, 
showed  the  amount  of  ashes  to  be  far  more  considerable  in  those  grown  in  the 
soil  than  in  those  grown  in  the  sand. 

100  pairU  oftkete  vegetable  euhttaneee  drted  «rf  95o  to  30»  C. 

Paitf  of  Ashes.  Pazti  of  Ashea 

Oftfae  Vetches  grown  in  the  sand 6.77  Buckwheat,  grown  in  the  sand 8. 

Do.  grown  in  the  soil 12.22         Do.         grown  in  the  soil 4. 

Barley,  grown  in  the  sand 5.38  Tobacco,  grown  in  the  sand 12.6 

Do.    grown  in  the  soil 7.04       Do.     grown  in  the  soil 18.2 

Oati^  grown  in  the  sand 4.56  Purple  Clover,  grown  in  the  sand 6.78 

Do.  grown  in  the  soil 5.73  Da  grown  in  the  soil 11.6 

AH  these  plants  received  the  same  amount  of  carbonic  acid,  ammonia  and  wa- 
ter from  the  atmosphere,  whilst  the  difference  consisted  in  the  amount  of  salts 
supplied  to  them  ^  the  sand  and  the  soil  respectively,  and  to  this  we  must  at- 
tribute the  ffreat  difference  observed  in  the  growth  and  development  of  the  plants. 
Although  the  sand  is  capable  of  yielding  a  small  amount  of  soluble  salts,  which 
are  produced  in  it  by  the  decomposition  of  some  of  its  parts  by  the  carbonic  acid 
of  tne  atmosphere  during  the  protracted  experiment,  these  were,  as  we  have 
seen,  not  sufficient  to  enable  the  plants  to  become  sufficiently  perfect  to  produce 
ripe  and  germinable  seed. 

Those  experiments,  therefore,  prove  the  correcmess  of  our  assertion,  namely, 
that  the  constituents  of  the  soil,  which  we  find  again  in  the  ashes,  ^^e  essential 
to  the  perfect  growth  and  development  of  plants. 

Many  observations  prove  the  necessity  of  the  absorption  of  these  substances 
by  plants.  Thus,  if  we  plant  certain  flowers,  such  as  balsams,  leucojums,  &c, 
in  soil  contained  in  glazea  flower  pots,  and  supply  only  their  leaves  with  water, 
taking  care  that  none  runs  down  tneir  stems  or  reaches  the  soil ;  as  soon  as  the 
soil  becomes  completely  dry,  the  leaves  will  begin  to  grow  yellow  and  fade.  By 
moistening  them  freely  and  frequentlv  for  some  time,  they  may  be  partially  re- 
stored, but  in  no  case  could  I  keep  tne  plants  alive  beyond  the  sixth  day  from 
the  first  fading  of  the  leaves.  Here  there  is  no  deficiencv  of  carbonic  acid,  am- 
monia or  water,  but  from  want  of  water  in  the  soil,  the  plants  cannot  absorb  the 
saline  matters  present  in  the  soil,  and  therefore  perish.  Practical  gardeners  have 
informed  us  that  "  during  the  summer  of  1842  we  discovered  that  incessant 
labor  may  in  some  measure  supply  the  want  of  rain.  The  soil  of  our  tree 
plantations,  in  consequence  of  the  long  continued  and  excessive  drought,  cracked 
and  split  in  every  direction,  and  the  trees  began  to  fade  and  wither.  In  order  to 
prevent  this  we  loosened  the  earth  around  some  of  them,  and  filled  up  these 
fissures,  and  immediately  the  trees  began  to  revive.    This  encouraged  us  to  prc^ 
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eeed;  tnd  we  found  that  hj  taming  up  the  soil  and  loosaung  it,  we  obtained  an 
effect  similar  to  that  of  a  warm  shower ;  we  obeerved,  in  fact,  that  the  soil  thus 
labored  attracts  moisture  from  the  atmosphere.  As  soon  as  the  soil  hardened 
again  the  leaves  became  wrinkled  and  covered  with  mildew." 

I  thuik  the  phenomenon  thus  described  is  explained  best  by  supposing  it  to 
aiiae  from  the  dry  salts  of  the  soil  being  rendered  capable  of  absorption  by  plants 
fay^  the  moisture  attracted  from  the  atmosphere,  and  it  affords,  vi  my  opinion« 
another  and  a  decisive  proof  of  the  necessity  for  the  presence  of  these  salts  in  the 
soil 

If  from  the  vicinity  of  plants  we  withdraw  the  necessary  salts,  they  will  not  con- 
tinue to  exist,  and  far  less  will  they  perfect  their  growth  and  arrive  at  maturity. 

If  it  be  objected  to  this,  that  seeds  sown  in  sou  altof^ether  destitute  of  salts, 
have  germinated  and  produced  plants,  wretched  abortions  indeed,  and  utterly 
incapaole  of  bringing  forth  new  seeds,  yet,  nevertheless,  vegetating  for  some 
time,  producing  straw,  stems  and  leaves ;  and  again,  that  hyacinths  grow  luxu- 
>  riantly  in  pure  water,  nothing  else  bi-ing  present  except  the  constituents  of  the 
atmo^here.  It  may  be  inferred  from  this  latter  example  that  the  saline  con- 
stituents of  the  soil  are  not  of  equal  importance  to  all  plants.  Yet,  nevertheless, 
these  objections  may  be  easily  refuted. 

In  the  first  place,  we  may  remark  that  the  saline  constituents  of  the  soil, 
necessary  to  the  growth  and  perfection  of  plants,  may  invariably  be  detected,  to 
a  certain  amount,  in  their  seeds.  Thus,  a  kind  of  reservoir  is  provided,  whence 
plants  receive  the  necessary  salts,  until  the  root  is  sufficientl^r  perfect  to  derive 
them  from  the  soil.  It  is  at  the  expense  of  these  salts  contained  in  the  seeds 
that  plants,  placed  in  soils  deficient  in  saline  matters,  are  able  to  produce  a  few 
scanty  leaves  and  feeble  stems  or  straw.  This  resource  is,  however,  soon  ex- 
haasted,  and  the  growth  of  the  plant  soon  begins  to  flag,  even  when  there  is 
abundance  of  the  other  elements  of  nourishment  present,  and,  finally,  the  plamt 
dies  without  having  reached  its  full  development.  If  we  examine  such  plants 
for  the  amount  of  ashes  contained  in  them,  it  will  be  found  to  be  no  more  than 
was  contained  originally  in  the  seeds  whence  they  sprung,  and  hence  their  saline 
constituents  are  insufficient  for  their  perfect  growth.  In  like  manner,  the  hva- 
cmth  Imlb  contains  a  certain  amount  of  saline  matters  sufficient  for  the  perfect 
development  of  the  plant,  even  when  the  water  in  which  they  ^ow  anord  nc 
salts.  But  in  the  second  year,  this  store  of  saline  constituents  bemg  exhausted, 
the  bulb  is  onlv  capable  in  very  rare  instances,  of  producing  more  than  the  mere 
abortion  of  a  plant ;  it  usually  dies  even  at  that  earlv  period.  Hence  the  neces- 
sity of  placing  bulbs  which  had  once  produced  a  plant  into  a  soil  whence  they 
may  asain  derive  a  new  supply  of  the  necessary  salts,  to  enable  them  to  produce 
new  pknts.     This,  at  least,  is  my  view  of  the  matter. 

These  experiments  and  observations  are  supported  by  many  other  proofs  of  the 
absolute  necessity  for  the  saline  constituents  ot  the  soil  to  the  life  of^many  rege- 
tables ;  but  as  these  are  of  a  more  recondite  nature,  and  as  it  would  lead  us  intc 
discussions  too  extensive  for  our  present  purpose  to  give  a  satisfactory  account  oj 
them,  the  above  may  suffice  ;  and  we  will  now  proceed  to  examine  in  what  pro- 
.  portions  these  saline  constituents  actually  exist  in  various  plants. 

In  this  respect  there  is  a  great  diversity,  not  only  between  plants  of  differeni 
<  species,  but  also  between  the  various  parts  of  one  and  the  same  plant,  as  the  fol- 
lowing table  exhibits : — 

According  to  Boussingault— 

or  Aflhet.  or  Ashes 

too  parts  of  the  6nin  of  Wheat  contained..  2-4 


Rye 8-3 

Oats 4-0 

Wbeat-Btrmw 7-0 

Rye-«traw 3*6 

Oat-fltraw 5-1 


100  perU  of  Potfttoes 4-C 

Beet-root 6.S 

Swedish  Tamips 7-< 

Dried  Peas 31 

Pea-straw ...." 11-3 

Clover 71 


All  these  substances  had  been  dried  at  ll(y  C.  (  ~  230°  Fahrenheit)  previous  to 
combustion. 
Aeeording  to  Weigman  and  Folstorff^ 

Ashes.  Ashea 

«M  parti  oftfae  Seeds  (rf*  Vetches  contained..  8-56  i  100  parts  of  the  Seed  of  Buckwheat 1*52 

••       «        Grain  of  Barley 2-43  "        "        Clover  Seed 4-68 

«  «       Oats 2-86  I 
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(I  do  not  know  whether  these  substances  had  been  dried  at  the  commcn  tempe-  { 

rature  of  the  air,  or  at  a  higher  temperature.)  i 

According  to  De  Saussure —  i 

Aahea.  AahM.   * 

100  parts  of  Oak  leares  contained .... 


100  parts  of  Hasel  wood 0-5 

bark 6-2 

«  Whit»  Beech  wood 0-6 

"  "  "        bark 13-4 

"  Fir  Txee  leayes 6-28 

"  "       wood 0.38 

"       bark 1-78 


.5.5 
.0.3 

"         "       bark 6-0 

"         Poplar  leaves 9*3 

"  «      wood 0-8 

"  "      bark 7-2 

Hazel  leave» 70 

These  substances  were  gnly  dried  in  the  open  air, 
According  to  Braconnot — 
100  parts  of  die  foUowmg^  Jointed  Fem$,  or  Shave  Grasses,  m  a  dried  state,  yielded  : — 

Alhes.  Aahm.  i 

Equisetom  FlnviatUe 33*6  I  Eqnisetum  Arvense 13-8  , 

"         Hyemale 11*8  |  "  Lunosom 15J 

Nay,  further,  one  and  the  same  part  of  a  plant  yields  a  different  amount  of 
ashes,  according  to  the  state  of  its  growth  at  the  time  of  inyestigation,  as  may 
be  seen  in  the  ft^owing  table,  compiled  from  experiments  made  by  De  Saussure  :— 

Aahes. 

100  parts  of  Oak  leaves,  gathered  on  the  1 0th  of  May,  contained 5-3 

"  "  '*  27th  of  Beptember 55 

Poplarleaves  «  26thofMay 66 

"  "  "  12th  of  September 93 

"         Hazelleaves  "  IstofMay 6I 

"  "  "  2nd  of  Jnne 6-2 

«<  "  "  20th of  Beptember 70 

10th  of  May 7-2 

23rd  of  July 84 


Horse  Chcsnat  leaves, 


"  «  "  27th  of  September 8-6 

"         Son  Flower,  (HeUanthos  Annans,)  gath'd.  prey's,  to  flowing.,  25th  of  Jane 1 4'7 

"      *  "  "  23dofJaly 13-7 

"  "  "    withseeds,  25th  of  September..  9-3 

"        Wheat,  amonth  before  flowering 7-9 

"  "       in  flower 5-4 

"  "       with  ripe  grain 3*3 

"        Indian  Com,  (Maize,)  a  month  before  flowering 12-2 

«  "  in  flower 81 

•"  «  withripeseeds 46 

Haying  thus  explained  to  you,  and  I  trust  proyed  to  your  satisfaction--^r5t, 
that  the  earthy  constituents  of'^plants  are  indispensable  for  their  complete  devdop- 
ment ;  and,  secondly y  that  different  plants  and  yarious  parts  of  one  and  the  same 
plant  require  different  proportions  of  these  constituents  ;  we  will  proceed  to  in- 
quire, thirdly f  whether  the  same  saline  and  earthy  matters  are  required  by  eyery 
plant,  or  whether  some  plants  require  some,  and  others  different  salts,  for  their 
perfect  growth ;  and  this  is  a  question  not  less  interesting  and  important  than  the 
former  two. 

You  will  at  once  perceiye  that  the  inyestigation  and  determination  of  this  last 
question  must  be  of  the  greatest  possible  practical  importance.  Because  if,  upon 
burning  a  perfectly  ripe  plant  with  its  seeds,  sulphate  of  potass  alone  is  found  in 
its  ashes,  it  wouJa  of  course  only^  be  necessary  that  sulphate  of  potass  should  be 
present  in  the  soil  where  you  wish  that  plant  to  grow.  In  like  manner,  if,  upon 
combustion,  the  ashes  of  plants  contained  carbonate  of  lime,  such  plants  will  not 
grow  upon  a  soil  destitute  of  lime. 

Now,  with  respect  to  the  first  part  of  the  inquiry  we  now  propose  to  enter  upon, 
^namely,  whether  eyery  cultiyated  plant  requires  all  the  constituents  of  the  soil  for 
its  perfect  growth  ?  In  my  opinion,  this  must  be  answered  in  the  affirmatiye, 
with  the  exception  of  two  of  the  elements  belonging  to  this  class,  namely,  bro- 
mine and  iodine,  as  these  seem  confined  to  marine  plants.  I,  howeyer,  confess  I 
cannot  bring  forward  facts  absolutely  proying  the  opinion  I  haye  adyanced,  and  I 
well-know  many  objections  maybe  made  to  that  opinion.  The  i^alysis  of  ashes 
by  a  ereat  many  chemists  may  be  adduced  against  it.  For  example,  in  many 
exammations,  soda,  in  others,  magnesia,  has  not  been  found ;  and  hence  it  has 
been  concluded,  that  these  substances  were  not  present  in  the  ashes  of  the  plants 
examined.  But  if  we  take  into  consideration — first,  that  the  amount  of  ashes 
left  upon  the  incineration  of  a  plant  is  not  great ;  secondly,  that  the  detection  of 
the  substances  I  haye  just  mentioned  is  attended  with  some  difficulty ;  thirdly, 
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that  it  is  very  easy  to  mistake  and  confomid  these  substances  with  others ;  and» 
fourthly,  that  in  the  exammations  hitherto  made  of  the  ashes  of  land  plants,  the 
eiperimenters  have  proceeded  upon  certain  theoretical  views,  or  for  certain  pur- 
poses, which  rendered  it  indifferent  whether  soda  was  discriminated  from  potass 
or  not  I  think,  if  these  circumstances  be  duly  considered,  you  will  agree  with 
me,  that  the  non-detection  of  soda  in  certain  plants  does  not  prove  that  it  may 
not  exist  in  those  plants.  And  even  when  ashes  are  directly  tested  for  soda,  the 
miDUte  amount  present,  and  the  difficulty  of  detecting  its  presence,  may  easily 
caase  it  to  be  overlooked.  However,  I  repeat,  it  is,  after  all,  only  my  opinion, 
that  this  element,  and  others  which  are  sometimes  not  detected,  are  mvariably 
present ;  and  we  must  wait  for  repeated  and  verv  accurate  analyses  of  ashes  of 
many  plants,  before  we  can  decide  that  any  of  tne  saline  constituents  are  not 
necessary  for  any  given  species  of  plants. 

This  uncertainty,  gentlemen,  must  be  admitted  to  be  an  inconvenience  and 
drawback  against  the  value  of  our  conclusions ;  but  it  is  fully  and  abundantly 
coQoterbalanced  by  the  certainty  we  possess  with  respect  to  some  other  saline 
coastiments,  of  wnich  we  know  that  they  are  present  in  all  and  every  kind  of 
plant,  and  by  the  circumstance  that  we  know  with  certainty  that  certain  plants 
require  a  larger  proportion  of  the  earthy  or  saline  constituents  than  others,  and 
vice  vend. 

With  respect  to  the  first  point,  we  know  that  potass,  lime,  phosphoric  acid, 
folphuric  acid,  and  silicic  acid,  are  never  absent  irom  any  plant—at  least,  from 
any  of  the  cultivated  plants ;  but  on  the  contrary,  the  growth  and  development 
of  these  plants  is  indissolubly  linked  with  the  presence  of  these  substances  in 
the  soil,  and  these  are  therefore  invariably  found  in  the  ashes  of  all  cultivated 
phmts. 

The  examination  of  the  ashes  of  various  plants  proves,  that  the  saline  con» 
stitaents  are  present  in  various  proportions,  so  that  in  one  plant,  or  part  of  a 
plant,  one  or  other  of  these  salts  is  found  in  a  preponderating  proportion,  whilst 
m  another  plant  or  part  of  a  plant  we  find  another  of  these  constituents  prepon- 
derate. Now,  upon  examining  the  ashes  of  the  same  plant  grown  in  different 
soils  we  invariably  find  the  same  relative  proportions  of  saline  constituents  in 
those  ashes,  whetner  obtained  from  the  whole  plant  or  its  several  parts.  We 
may,  therefore,  safely  conclude  that  these  relative  proportions  are  fixed ;  and  it 
is  further  evident  that  the  differences  in  the  amount  of  salts  contained  in  various 
ashes,  forms  distinctive  marks  of  the  different  species  of  plants,  and,  consequently, 
is  an  essential  condition  of  their  existence. 

The  following  Table  will  enable  you  to  judge  of  the  correctness  of  this  con- 
clusion; 
100  Paris  of  Aßkes  obtained  by  ike  incineration  of  the  Orain  of  thefcUaming  Plants  contained : 


Phoqihaseof  PotaM 

Phoiphate  of  Soda 

Phosphate  of  Xime 

Phosphate  of  Magnena 

Phoiphaie  of  Iran 

Ba]phate  of  Potaaa > 

CUoride  of  Sodiom,  or  CkmuDon  Bait ) 

BflieateofPocaat , 

SOica 

Carbon  (Charooal)  oynn%  to  imperfect  oombnation). 
Sand  (accidentally  mixed  with  the  aahea) 


b 


36-51 
3S13 

3-35 
19-61 

304 


52-98 
0-00 
506 

32-96 
0-67 


330 


1 


k  68-59 

9-35 
19-11 


100  Part»  of  the  A»ke$  of  good  Meadow  Hay  contained : — 


SUpbaie  of  Lime. 


Sulphate  of  Pota« SU 

Chloride  of  Potaadam 1-3 

Carbonate  of  Soda 1*1 

Carbonate  of  Lime 0-9 

Loaa 0-8 


.i 


*^^^ti^^mtm^^^^^tm0^0^i0^^^»0t^* 
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100  Parts  of  the  A$hm  cf  Rye  Straw  contained,  according  to  Freeeniut  .'— 

PotaM  (oorabined  witn  Silicic  Aoia) 16*09    Phosphate  of  Magneaia 1*28 

Perphosphate  of  Iron 3-20 

Protophosphate  of  Magnesia tnces. 


Sulphate  of  Potass 1-75 

Chloride  of  Potasdnnl 0-25 

Common  Salt 0*56 

Lime  (combined  with  Silicic  Acid) 7*62 

Magnesia  (combined  with  Silicic  Acid)...  1-93 
Phosphate  of  Lime 3-50 


Silica e3-< 

Carbon  (Charcoal)  (owing    to    imperfect 
combastion) 0*94 


More  recently,  Drs.  Will  and  Fresenius  have  published  the  following : — 

Actual  retultt  of  the  analyses  of  100  partt  of  the  ashes  of 


Potass 

Soda 

Lime , 

M.^.     1 

Peroxidti  of  iron 

Pho«phAte  of  peroxide  of  iron. 

Phosphoric  acid 

Cblori^l«   of  sodium 

Clitorido  of  potassium 

BiilpLiuric  acid 

Silica 

Carbonic  acid 

Ohafcoal^d  sand 


Wheat. 


Ondn«. 
Red.  White. 


20-80 

15-01 

1-8:» 

912 

1-29 

46-91 


3017 

2*76 
12-08 
0-28 

43-8'9 


903 


Rye. 


Grais.  Straw. 


31.89 
4-33 
2-B4 
9-86 
0-80 

46-03 
trace. 

i-42 
017 

'2-66 


17-03 

8-98 
2-39 
1-35 

'3-8O 
0-56 
0-25 
0-81 

63-89 

Ö-94 


98-21  100-00  100-00  10078 


Pea«. 


39-25 
3-96 
5-87 
6-41 
1-04 

84i» 
3-69 

4-89 


1-38 


Apple4ree. 


13-67 
0-32 

45-19 
5-30 

'I'll 
2-93 
0-32 

0-66 
0-93 
2418 
2-03 


Miale- 


35-32 
9-59 

i-lra 

16-56 
1-02 

i-Vi 

1-62 

13-09 

0-54 


97-26  100-38 


10-07 

10-38 
533 

14-56 


**  The  remaining  constltaents  were  not  estimated. 
Per-centage  composition,  after  deducting  the  carbonic  acid,  the  charcoal,  and  the  sand. 


Wheat 

Rye. 

Peas. 

AK>te4ree. 

Grains. 
Red.   White. 

Grain. 

Straw. 

Wood. 

Mide- 
toe. 

Lichen 

POtaPS rr.,,T, - 

21*87 

15-75 

1-93 

9-60 

1-36 

49-32 
0-17 

33.84 

3^9 

13-54 

0-31 

49'2i 

32-76 
4-45 
2-92 

10-13 
0-82 

47-29 

V-46 
017 

17-19 

V-Ö6 
2-41 
1-36 

3-82 

.   0-57 

0-26 

0-83 

64-50 

39-51 
3-98 
5-91 
6-43 
105 

34-50 
3-71 

V-91 

19-24 
0*45 

63-60 
7-46 

V-ii 

4-15 
0-45 

Ö-93 
1-31 

40-71 

Soda 

Lnne 

22-37 
11-06 

2-ii 

19-09 
117 

V-62 
1-87 

Magnesia.  

Peroodde  of  iron 

Phoffnhate  of  peroxide  of  iron 

Phosphoric  acid. 

Chlcnide  of  sodium 

Chloride  of  potassium. .......^r.. 

Sulphuric  aoid 

SiUca 

Oxygen  in  the  bases  of  the  phosphates. 

lOOKX) 
12-35 

100^0 
11-92 

100-00 
11-97 

100-00 

100-00 
11-13 

100-00 

100-00 

The  foregoing  Tables  demonstrate  to  us  the  general  principle  we  have  been 
speaking  ol  Compare  the  amount  of  silica  and  the  silicates  in  the  ashes  of  rye- 
straw  with  that  in  the  ashes  of  the  grains,  and  you  will  find,  in  the  former  nearly 
90  per  cent,  whilst  in  the  latter  there  is  scarcely  one-half  per  cent,  of  silica  or 
silicates.  And,  then,  on  the  other  hand,  look  at  the  large  amount  of  the  phos- 
phates in  the  ashes  of  grain,  96  per  cent.,  whilst  in  the  straw  ashes  there  is 
scarcely  7  per  cent. 

The  same  difference  exists  between  the  grains  of  wheat  and  wheat-straw. 
De  Saussure's  experiments  show  us  that  the  ashes  of  wheat-straw  contains  about 
70  per  cent,  of  silicate  of  potass,  and  only  about  11  per  cent,  of  phosphates.  In 
the  ashes  of  grains  of  wheat  he  found  not  quite  1  per  cent  of  silicates,  and  more 
than  76  per  cent,  of  phosphates. 

It  seems  to  follow  from  all  known  experiments  that  the  seeds  of  plants  gene- 
rally require  a  proportionally  large  amount  of  phosphates,  as  we  invariably  find 
them  present  in  the  ashes  of  se^  and  grains  to  a  far  greater  amount  than  in 
other  parts  of  plants. 

Besides  the  above  examples  of  wheat  and  rye,  investigations  have  been  made, 
to  ascertain  the  relative  proportions  of  various  salts  in  the  ashes  of  many  other 
plants ;  of  these  I  may  mention  the  following  as  worthy  of  your  attention — the 
ashes  of  bean-stalks  were  found  to  contain  6  per  cent,  of  phosphates ;  the  ashes 
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of  the  beans  coDtaiaed  90  per  cent,  of  phosphates.  The  ashes  of  the  stems  of 
Indian  com  (maize)  contained  15  per  cent,  of  phosphates,  those  of  the  grain  83 
per  cent  of  these  salts.  The  ashes  of  the  w(H)d  of  the  horse-chesnut  tree  con- 
tamed  about  2  per  cent,  of  phosphates,  the  ashes  of  the  ripe  chesnuts  40  per  cent« 

Having  thus,  as  I  belicTe,  succeesfiiUy  proved  to  you,  Ist,  that  the  earthy  or 
saline  constituents  of  plants  are  indispensable  to  their  growth  and  development ; 
2dt  that  different  plants  require  different  proportionate  amounts  of  these  con- 
stituents ;  and,  3d,  that  the  composition  of  the  ashes  of  plants  depends  upon  the 
species  of  plants  examined ;  I  feel  convinced  that  you  will  not  look  upon  these 
substances  with  indifference.  For  although  they  certainly^  perform  a  subordinate 
part,  relatively  to  the  whole  mass  of  the  plant,  yet  you  will  now  understand  that 
a  classification  of  plants,  especially  those  which  are  cultivated,  based  upon  the 
ivedominant  constituents  of  their  ashes,  must  be  of  considerable  importance  in 
practical  agriculture.  A  careful  consideration  of  what  are  the  essential  parts  of 
the  ashes  of  anv  given  plant,  will  enable  us  to  determine  what  constituents  the 
soil  must  be  able  to  furnish  to  that  plant ;  and  we  can  understand  that  a  plant 
will  fail  on  a  soil,  if  it  be  wholly  d^ient  in  the  saline  materials,  or  does  not 
contain  them  in  that  proportion  or  to  that  amount  which  is  essentisd  to  its  healthy 
growth  and  complete  development. 

Thus,  if  we  divide  the  cultivated  plants  according  to  the  constituent  predom- 
inant in  their  ashes ;  for  instance,  into  potass  plants,  lime  plants,  &c.,  tnis  clas- 
sification would  at  once  indicate  potass  to  be  essential  to  the  healthy  growth  of 
the  former,  lime  to  that  of  the  latter  class.  And  care  would  hence  oe  taken  to 
supply  these  materials  to  the  soil  in  the  proper  proportion.  Now  this  is  pre- 
eisdy  the  main  object  of  manuring,  as  I  shall  nereafter  more  fully  prove  to  jrou. 

The  following  attempt  at  such  a  classification  of  cultivated  plants  ia  nom 
Liebig's  ««Agricultural  chemistry": — 

SiteofPota« 

■od 

Bod«. 

fOatStmw,  with  Seeds 34.00 

Wheat  Straw 98.50 

Bariey  Straw,  with  Seeds 19.00 

Rye  Straw 18.65 

,  Good  Hay 6.00 

^Tobacco,  (HavMMi) 84,34 

"        (Datdi) 83.07 

"        (grown  in  artificial  floU) 89.00 

Pea  Straw 87.88 

Potato-herb 4.80 

Meadow  CloTer 39.80 

Maise  Straw 78.45 


PbBta. 


Lime 
PiutL* 


naota. 


Tnmipe 81.60 

Beet  Root 88.00 

Potatoes  (tabem) 85.81 

iHelianthaataberosiu* 84.30 


SaltBof 

MacDeaa 
andXime. 

Sflica. 

4.00 

63.00 

7.30 

61.50 

85.70 

55.30 

16.53 

63.89 

34.00 

60.00 

67.44 

S.30 

68.83 

15.85 

50.00 

18.00 

63.74 

7.81 

59.40 

63.40 

56.00 

4.00 

6.50 

18.00 

18.40 

>■•■ 

18.00 

•  >.. 

14.19 

-••• 

15.70 

•  ■  •• 

I  shall  not  at  present,  Gentlemen,  proceed  to  draw  any  inferences  from  these 
&cts ;  my  object  is  simply  to  make  you  ac<^uainted  with  theiln,  because  I  am 
convinced  that  this  knowledge  will  greatly  facilitate  our  progress  in  the  last  sec- 
tion of  these  Lectures,  when  we  shaU  have  to  treat  oi  the  practice  of  agriculture. 

But,  before  I  conclude  this  Lecture,  let  me  impress  upon  your  minds,  that  the 
deficiencies  and  weak  i>oint8  of  the  subjects  we  have  been  occupied  in  discussing, 
vise  solely  from  the  circumstance  that  agriculture  has  only  very  recently  been 
fobmitted  to  scientific  investigation ;  and  there  can  be  no  doubt,  therefore,  that 
in  the  course  of  a  few  years  our  knowledge  upon  all  these  points  will  be  far 
more  pt^ect  and  positive. 

'  Jerusalem  Aittoboka. 


LECTURE  XII. 

FALLOW. 

Qenenl  iBtrodiiction  to  the  Practical  Section  of  the  Couifle. . .  .The  Nature,  Usee  and  EOects  of 

Fallow. 

Gemtlehen  : — ^In  whatever  maimer  you  may  picture  to  yourselves  the  first 

fractice  of  Agriculture,  wh^  the  human  race  was  still  in  its  infancy,  you  will, 
think,  asree  with  me  in  considering  so  much  certain,  that  Agriculture  origin- 
ated in  a  desire  on  the  part  of  man  to  have  those  plants  which  experience  had 
taught  him  were  useful  to  him,  collected  in  his  own  innnediate  neight>orhood, 
instead  of  heing  obliged  to  gather  them  from  a  distance. 

It  was  a  natural  consequence  of  this  desire  that  man  should  attempt  to  re- 
move from  their  original  site,  and  plant  in  his  own  vicinity,  those  plants,  the 
usefulness  of  which  had  attracted  nis  attention,  and  excited  his  desire  of  pos- 
sessinff.  And  it  is,  moreover,  probable,  that  such  attempts  were  not  always  suc- 
cessful ;  nay,  it  is  certain  that  many  of  them  must,  at  first,  have  miscarried,  and 
that  men  were  taught  gradually  and  by  experience,  which  plants  will  bear  trans- 
planting and  which  wifl  not.  Thus  the  term  cultivated  plants  became  establish- 
ed and  defined ;  in  its  more  extended  sense  this  term  means,  such  plants  as,  from 
their  usefulness  to  mankind,  become  the  subjects  of  care  and  labor  to  insure  their 
growth,  and  which  may  be  transferred  from  one  locality  to  another  without  their 
complete  developement  beinff  prevented. 

Men  could  not,  however,  fail  to  observe  very  soon  that  the  artificial  cultivation 
of  plants  causes  them  to  undergo  considerable  alterations  in  their  nature  and 
qusuities ;  that  the  whole  aspect  of  the  cultivated  plants  difiers  from  that  of  the 
wild  plants ;  and  that  simultaneously  with  a  change  in  the  aspect,  an  alteration 
also  ensues  in  those  properties  which  render  them  useful,  so  that  in  one  plant 
they  increase  while  in  another  they  decrease  by  cultivation.  It  was,  therefore, 
natural  that  the  causes  of  these  changes  should  be  sought  for,  and  that  cultiva- 
tion should  be  confined  to  those  plants,  the  usefulness  of  which  is  augmented 
by  their  being  cultivated.  Of  course  men  arrived  at  this  knowledge  by  experi- 
ence, and  learned  what  plants  admitted  of  cultivation,  and,  therefore,  which  to 
prefer  for  this  purpose.  The  term  cultivated  plant,  then,  in  its  more  restricted 
sense,  is  applied  only  to  the  latter  kind  of  plants 

When,  tnerefore,  I  define  a  cultivated  plant  to  be  one  admitting  of  being  trans- 
ferred, without  losing  the  useful  properties  it  possessed  in  a  wild  state,  or  oue  the 
useful  properties  of  which  may  be  mcreased  and  improved  by  cultivation,  I  do 
not  apprehend  you  will  object  to  my  definition,  nor  do  I  suppose  you  will  make 
any  objection  when  I  further  state,  that  all  cultivated  plants  are  in  an  abnormal, 
that  is,  in  an  unnatural  and  artificial  state,  to  maintain  which  requires  constant 
attention,  and  it  is  precisely  this  constant  attention  which  forms  the  essential 
labor  of  cultivation.  "  The  purpose  of  cultivation,"  says  a  modem  writer,  "  is 
an  abnormal  (unnatural)  development  and  production  or  certain  plants  or  parts 
of  plants,  or  of  certain  vegetable  substances,  applicable  to  the  nutrition  of  man 
and  animals,  and  to  commercial  purposes." 

Cultivation  has  a  constant  tendency  to  oppose  the  peculiar  development  of 
plants  ordained  by  nature,  since  it  constantly  endeavors  to  Inaintain  their  artificial 
or  abnormal  state. 

Should  you  find  any  difficulty  in  admitting  these  definitions  of  cultivation  and 
cultivated  plante,  let  me  refer  you  to  your  own  experience.  You  all  know  well 
that  cultivated  plants,  lef\  entirely  to  themselves,  return  to  their  wild,  that  is, 
their  natural  state,  or  disappear  altogether  from  the  place  where  they  grew,  as 
soon  as  your  efforts  at  cultivation  cease ;  and  vou  cannot  fail  to  have  remarked 
the  great  difference  between  plants  in  their  wila  and  their  cultivated  state.  The 
reason  why  we  may  apply  the  term  natural  to  the  wild  plants,  and  abnormal  or 
unnatural  to  plants  unaer  the  influence  of  cultivation,  may  be  illustrated  by  a 
reference  to  cattle-breeding,  which  is  in  this  respect  exactly  parallel  with  agri- 
culture.   You  have  often  seen  cattle  with  such  an  enormous  accumulation  offat 
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in  their  bodies,  that  they  can  scarcely  perform  their  natural  functions ;  their  legs 
are  hardly  able  to  support  them.  The  breeder,  of  course,  boasts  of  this  prodi^ 
of  fatness,  because  it  was  his  intention,  from  the  beginning,  to  produce  it ;  but 
he  would  not  assert  that  this  was  the  natural  state  of  the  animal,  or  that  Nature, 
if  leA  to  herself,  would  produce  such  an  artificial  state. 

If,  after  these  preliminary  remarks,  we  now  inquire  for  the  cause  of  the  differ- 
ences existing  between  plants  in  a  wild  and  in  a  cultivated  state,  we  are  at  once 
led  to  the  inequality  in  the  nutritive  matters  necessary  for  the  subsistence  of 
plants.  Assuming  that  wild  and  cultivated  plants  enjoy  the  same  amount  of 
moisture,  light  and  heat,  that  is,  a  perfect  equality  in  the  general  conditions  of 
vegetable  iSe,  and  knowing  that  the  atmospheric  conditions  are  the  same  for  the 
cultivated  as  for  the  uncultivated  plants,  we  have  to  look  only  to  the  soil  for  the 
cause  of  these  differences. 

For  the  purposes  of  cultivation,  then,  a  knowledge  of  the  constituents  of  the 
soil  generally,  on  the  one  hand,  and  of  the  especial  constituents  indispensable  to 
the  various  kinds  of  cultivated  plants  on  the  other  hand,  are  the  necessary  pre- 
liminary acquisitions  to  enable  us  to  lay  a  rational  foundation  for  agriculture  as  a 
I  science.  It  is,  therefore,  very  easy  to  explain  why  it  is  only  of  late  years  that 
Agriculture  has  been  raised  to  the  rank  of  a  science,  since  Chemistry  itself, 
which  must  necessarily  precede  it,  has  but  very  recently  become  a  science.  It 
was  only  after  the  various  substances  surrounding  plants — ^atmospheric  air,  water, 
and  soil — had  been  chemically  investigated,  and  after  the  material  wants  of 
vegetables  had  been  ascertained  by  careful  and  minute  examinations,  that  the 
construction  of  an  agricultural  science  could  be  reasonably  thought  of;  all  at- 
tempts at  such  an  attainment,  previous  to  the  aid  of  a  true  chemistry  necessarily 
miscarried. 

If  you  ask  me  how  it  could  happen  that  Agriculture  could  be  practised  for 
thousands  of  years,  and  successfully,  too,  without  a  scientific  basis,  or  if  you 
have  formed  the  opinion  that  it  may  become  a  science  without  the  aid  of  Chem- 
istry, I  would  answer  and  refute  su6h  obiections  by  remarking  that  Agriculture 
is  an  art  as  well  as  a  science,  and  that  the  most  skilful  practice  of  an  art,  even 
from  the  earliest  a^e  to  the  present  time,  by  no  means  implies  that  it  must  have 
a  scientific  basis.  Innumerable  experiments  have  been  made,  and,  from  an  accu- 
mulation of  experience,  rules  have  been  formed  which  it  was  necessary  to  fol- 
low, in  order  to  practice  the  art  of  Agriculture  successfully ;  these  rules  have 
been  brought  imder  certain  more  general  points  of  view,  and  in  such  principles 
and  laws  we  trace  the  first  attempts  to  establish  a  science  of  Agriculture.  But 
the  many  errors  derived  from  fiadse  experience,  and  the  fallacious  inferences 
drawn  even  from  correct  observations,  have  always  made  the  theory  thus  con- 
Btmcted  disaffree  with  and  even  contradictory  to  the  practice  of  the  art.  So  that 
neither  has  the  theory  been  confirmed  by  the  practice,  nor  has  the  practical  art 
derived  any  real  advantage  from  the  theory.  No  better  proof  can  be  needed 
than  this,  that  until  very  recently  no  real  science  of  Agriculture  has  existed. 

But  it  is  now  universally  felt  that  the  time  has  at  length  arrived  when  the 
mere  empirical  practice  of  the  art  of  Agriculture  is  no  longer  sufficient.  Agri- 
culture, as  an  art,  has  probably  reached  its  highest  limits ;  the  ingenuity  of  man 
bas  been  exercised  to  tne  utmost  in  the  mechanical  labors  of  the  soil,  and  in  the 
treatment  of  cultivated  plants,  and  it  is  altogether  hopeless  to  expect  any  further 
improvements  or  inventions  calculated  to  accomplish  any  great  benefits  in  that 
direction.  Nothing,  in  fact,  remains  to  be  done  m  this  way.  All  the  efforts,  in- 
deed, made  at  present  to  improve  the  practice  of  Agriculture,  are  directed,  con- 
sciously or  unconsciously,  to  the  establishment  of  a  science  ;  and  this  can  be  ac- 
complished only  by  a  comprehensive  study  of  the  natural  sciences,  and  especially 
of  Chemistry. 

The  cultivators  of  the  soil  discovered  the  advantages  of  fallow,  of  the  rotation 
of  crops,  and  the  necessity  of  manuring  in  an  empirical  way,  that  is,  by  experi- 
ence ;  but,  notwithstanding  these  points  have  been  known  for  thousands  of  years, 
yet  the  Agriculturist,  up  to  the  present  moment,  is  obliged  to  act  just  the  same 
as  was  done  at  the  beginning,  m  spite  of  the  existence  of  many  universally  ac- 
knowledged defects  in  practice,  reople  either  have  not  dared  to  abandon  the 
old  methods,  whilst  ^et  they  have  not  been  able  to  improve  them,  or  their  at- 
tempts to  introduce  improvements,  being  only  based  upon  empirical  experience. 
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hare  failed ;  and  the  sacrifice  of  time,  labor  and  capital  haye  caused  all  deris- 
tioDs  from  the  old  beaten  paths  of  practice  to  be  looked  upon  with  distrtet. — 
Agriculturists  haye  come  to  regard  it  as  a  matter  of  course — as  an  established 
mle — that  a  farm  conducted  on  theoretical  principles  will  yield  less  produce  than 
it  would  in  the  hands  of  a  purely  practical  farmer. 

In  short,  defects  in  practice  are  obyious  enough,  upon  many  points,  and  yet 
theory  has  hitherto  offered  no  assistance,  because  it  nas  not  been  based  upotn 
correct  principles.  The  art  of  Agriculture  invented  fallow,  the  rotation  of  crops, 
and  manuring,  but  a  true  agricultural  science  can  alone  bring  them  to  per- 
fection. 

This  science  may  be  subjected  to  two  tests  as  to  its  truth  or  fallacy ;  first,  it 
must  not  contradict  well  established  experience ;  and  8econdl3r,  when  practicaily 
applied,  it  must  yield  more  favorable  results  than  mere  empiricism. 

1  shall  now  endeavor  to  give  jou  a  condensed  outline  of  the  efforts  recently 
made  to  found  an  agricultural  science.  I  trust  you  will  receive  this  attempt  the 
more  favorably,  since,  in  the  course  of  the  preceding  lectures,  you  have  obtained 
a  sufiäcient  knowledge  of  those  theoretical  points  necessary  to  enable  you  to  judge 
whether  this  attempted  agricultural  science  is  really  in  accordance  and  harmony 
with  the  other  sciences  ;  and  since,  on  the  other  hand,  you  possess  practical  ex- 
perience respecting  many  points  upon  which  the  theory  I  shall  place  before  you 
IS  based,  and  you  will  therefore  be  able  to  judge  of  its  correcmess. 

Of  course,  we  ^eat  here  only  of  the  chemical  department  of  the  science. 

I  shall,  as  is  usual,  distribute  this  subject  under  three  heads^-F allow.  Rota- 
tion or  Crops,  and  Manuring — ^which  will  permit  me  to  introduce  every  thing 
relating  to  the  new^  science  of  Agriculture,  and  to  contrast  it  with  the  .old  theory. 

FALLOW.  ^ 

In  a  work  cm  Agricultural  Chemistry,  published  about  twenty  years  ago,  the 
following  remark  occurs  :^^<*  The  custom  of  allowing  fields  to  rest  afler  the  pro- 
duction of  several  crops  is  very  ancient,  and  forms,  even  to  this  day,  the  basis  of 
the  agricultural  system  followed  in  the  greater  part  of  Europe.  When  the  ground 
has  been  exhausted  by  two  or  three  consecutive  crops,  it  is  deemed  necessary  to 
allow  it  to  rest,  or  liefallowy  Tor  one  or  two  years,  m  order  to  give  it  time  to  re- 
gain its  productive  powers." 

Now,  to  enable  us  to  decide  on  the  much  disputed  point — the  necessity  of  fal- 
low— and  fully  to  understand  the  meaning  of  the  term  fallow,  it  is  indispensable 
that  we  should  ascertain,  firsts  the  cause  or  causes  of  the  diminishing  product- 
iveness of  cultivated  soil,  and,  secondly,  what  constitutes  the  so-called  rest  of  the 
land. 

I  have  explained  in  a  former  lecture  that  the  chief  part  of  the  mass  of  ordinary 
soil  contributes  nothing  towards  the  nutrition  of  plants,  and  that  the  necessity  of 
the  soil  to  cultivated  plants  consists  in  the  mechanical  support  it  affords  them, 
and  in  its  constituting  a  medium  for  transmitting  the  salts  and  the  water  essen- 
tial to  their  grrowth  and  development 

Bearing  this  in  mind,  it  is  obvious  that  the  soil  may  become  unfitted  for  the 
advantageous  growth  of  plants  in  tv7o  ways.  1st.  It  may  be  deficient  in  the  pro- 
per mechanical  condition  for  affording  them  a  due  support ;  or,  2nd.  It  may  not 
possess  the  salts  indispensable  to  the  full  development  of  plants.  In  both  cases 
It  requires  preparation  and  amelioratitm  before  it  can  grow  plants  to  any  ad?an- 

We  may  readily  conceive  a  soil,  formerly  extremely  fertile,  losing  its  fertility 
either  from  assuming  an  unfavorable  mechanical  condition,  or  from  its  store  of 
salts  becoming  exhausted  b^r  successive  crops.  In  either  case,  its  productive 
powers  are  weakened  or  annihilated ;  and,  if^  we  wish  to  restore  sucn  a  soil  to 
fertility,  we  must  attend  to  both  its  mechanical  and  chemical  constitution. 

Now,  with  respect  to  fallow,  this  has  been  called  the  rest  of  the  fields  ;  and 
this  application  of  the  term  rest  has  given  origin  to  most  strange  opinions  upon 
the  sulyect,  which  tend  to  obscure  the  matter  and  to  prevent  a  right  understand- 
ing of  Its  true  meaning  and  uses.  A  recent  writer  on  Agriculture  observes : — 
'*  The  desire  for  and  necessitjr  of  rest,  which  Nature  has  implanted  in  all  animals 
when  exhausted  by  long  continued  labor,  has,  no  doubt,  contributed  much  to  the 
adoption  of  the  practice  of  allowing  the  land  to  lie  fallow.    And,  although  the 


parallel  thus  drawn  between  the  functions  of  animal  life  and  inorganic  matter  is 
neither  correct  nor  logical,  yet  it  has  operated  to  eatabliah  the  theory  of  fallow." 
The  earth  cannot  sleep^  nor  are  we  warranted  to  assume  that  it  could  be  agre^ 
able  or  beneficial  to  it  to  be  spared  for  a  time  the  infliction  of  the  plough ;  but  the 
soil  in  most  cases  has  the  property  of  altering  its  state  of  aggregation,  when  left 
without  ploughing,  and  of  accumulating  a  large  amount  of  the  salts  indispensa- 
ble to  the  growth  of  plants,  if  left  for  a  time  without  cultivation. 

With  respect  to  the  first  point,  it  is  evident  that  the  continual  digging,  plough- 
ing, hoeing,  &c.  may  so  break  up  and  destroy  the  natural  cohesion  of  the  soil  as 
to  render  it  unfit  for  the  support  of  plants,  and  therefore  vegetation  languishes  on 
it,  and  the  harvest  fails,  although  all  other  conditions  of  a  successful  cultivation 
are  fulfilled.  If  such  soil  be  left  to  itself  for  some  time,  it  gradually  attains  the 
due  degree  of  aggregation,  by  the  influence  of  moistfire  and  oy  the  cohesive  pro- 
perties of  certam  substances  which,  imbibing  water,  unite  the  disconnected  par- 
ticles of  the  soil,  and  thus  restore  its  cohesion  and  fertility.  This  aggregation 
of  loose  particles  of  earth,  as  a  simple  result  of  time  and  the  influence  of  rain, 
&c,  is  universally  known,  and  it  is  made  use  of  in  many  operations,  as,  for  in- 
stance, in  the  construction  of  railways,  &c. ;  what  is  called  settling  is  the  result 
of  this  process.  The  due  mechanical  condition  of  the  soil  I  am  speaking  of  may, 
as  you  know,  be  promoted  by  certain  operations,. such  as  plouf  hmg,  roUing,  &c, 
and  the  question  of  the  propriety  of  their  employment  is  simjuy  one  of  cost. 

With  respect  to  the  second  point,  viz.  the  property  possessed  by  the  soil  of  ac* 
cumulating,  during  fallow,  the  salts  necessary  lor  plants,  let  me  remind  you  of 
what  I  said  in  a  former  lecture  upon  the  subject  of  degradation.  I  explained  to 
you  the  origin  of  the  soil,  in  the  disintegration  of  masses  of  rocks  and  minerals, 
and  I  stated  that  the  process  of  decomposition,  by  which  those  masses  were  re- 
duced into  a  material,  fitted  by  its  solubility  and  other  properties  for  sustaining 
the  life  of  plants,  proceeds  continually  upon  the  smallest  as  well  as  the  largest 
disintegrated  particles.  In  all  arable  sou,  amongst  the  mineral  matters  which 
constitute  the  great  mass,  there  invariably  exist  portions  still  undergoing  the 
same  processes  of  disintegration  and  decomposition.  The  formation  of  certain 
alkaline  salts  and  of  soluble  silica  are  the  most  important  circumstances  in  these 
processes,  in  relation  to  the  growth  of  plants ;  and  we  must,  in  the  very  first 
place,  look  to  the  production  of  these  suostances,  in  attempting  to  explain  how 
It  happens  that  a  soil,  having  become  sterile  with  respect  to  some  plant  or  other, 
may,  by  merely  lying  fallow,  become  capable  of  again  growing  the  same  plant 

If  the  fertility  of  the  soil  depends'— other  circumstances  beui^  favorable — upon 
its  containing  a  certain  amount  of  alkaline  salts  and  soluble  silica,  formed  by  the 
decomposition  of  minerals,  it  may  easily  be  understood,  that  a  certain  amount  of 
these  substances  being  removed  from  the  soil  in  the  crops,  the  quantity  originally 
in  the  soil  may  be  greatly  diminished.  If  the  minerals  still  present  in  the  sou 
become  decomposed  so  rapidly  that  the  formation  of  alkaline  salts  and  soluble 
silica  keeps  pace  with  the  withdrawal  of  these  substances  in  the  crops,  such  a 
soil  will  always  remain  fertile.  This  occurs  very  rarely,  and  scarcely  m  any  soil 
in  Europe.  But  if  the  annual  removal  of  these  substances  exceeds  the  annual 
production,  by  de^dation  and  decomposition,  decreased  fertility,  and,  at  length, 
complete  exliaustion  of  the  soil,  must  of  necessity  ensue.  This  takes  place  the 
more  rapidly,  the  greater  the  difference  annually  between  the  consumpticm  and 
production — that  is,  the  greater  the  amount  of  crops  containing  these  substances, 
compared  with  the  smaller  quantities  of  salt  produced  in  the  soil  by  decomposi- 
tion. This  exhaustion  of  the  soil,  generally  speaking,  occurs  ail  over  Europe ; 
under  sach  circumstances,  it  is  necessary  to  remedy  ^e  defect,  either  by  the  di- 
rect way  of  fumishmg  an  artificial  supply  of  the  necessary  salts,  or  by  allowing 
the  fields  to  remain  uncultivated  for  a  time,  so  as  to  permit  the  natural  processes 
of  degradation  and  decomposition  to  replace  the  necessary  amount  of  soluble 
.  matters,  and  thus  to  restore  the  fertility  of  the  soil.  We  shall  treat  of  the  artifi- 
\  cial  supply  of  saline  matters,  under  the  head  of  manuring.  The  substances 
which  are  required  and  supplied  in  the  natural  way,  by  fallow,  are  those  which 
form  the  ashes  of  the  cultivated  plants. 

You  now  perceive  that  the  rest  of  the  land,  or  fallow,  bears  not  the  slightest 
resemblance  to  the  repose  of  a  wearied  animal.  A  correct  explanation  of  the 
nature  of  a  fallow  is  absolutely  necessary,  in  order  to  enable  us  to  form  a  just 
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opinion  of  its  necessity  or  utility  for  certain  fields  or  tracts  of  land ;  and  this 
knowledge  of  its  real  use  and  meaning,  moreover,  enables  us  to  ascertain  "what 
are  the  means  required  to  shorten  this  period  of  non-cultiTation,  or  to  avoid  it 
altogether.  Thus,  if  we  are  assured  that  the  benefit  derived  fVom  fallow  de- 
pends upon  the  progress  made  in  the  decomposition  of  sul^tances  in  the  soil,  and 
consequent  liberation  of  alkalies  and  soluble  silica,  it  is  evident  that  we  may 
shorten  this  period,  if  we  can  bv  any  means  accelerate  the  progress  of  degrada- 
tion, and  we  have,  in  the  first  place,  to  seek  for  such  means.  Now  as  we  have 
alread)r  learned  in  a  former  Lecture  that  the  decompositions  giving  rise  to  the 
formation  of  those  soluble  constituents  of  the  soil  are  efiected  by  the  action  of  the 
atmospheric  elements ;  and  as  we  know  from  experience  furnished  by  chemists, 
that  all  chemical  action  proceeds  the  more  rapidly,  the  larger  the  surface  which 
the  substance  acted  upon  ofi^rs,  we  learn  at  once  in  what  manner  repeated 
ploughing  may  shorten  the  period  of  fallow.  The  loosening  of  the  soil  by 
ploughing  is  not,  as  is  generally  supposed,  beneficial  as  a  mere  mechanical  means 
of  fitting  the  soil  for  the  growth  of  plants,  but  it  extends  the  surface  of  the  con- 
stituents of  the  soil,  and  by  division  and  comminution  of  the  masses  it  afibrds  an 
easier  access  of  the  atmospheric  elements,  and  thus  facilitates  degradation  and 
decomposition.  The  same  effect  may  be  produced,  and  the  period  of  fallow  con- 
sequently abridged,  by  the  application  of  lime,  as  is  much  practised  in  many  parts 
of  England,  where  its  beneficial  effect  upon  stiff"  clayey  soils,  applied  during  the 
moist  winter  months,  is  well  known. 

Besides  the  favorable  action  which  lime  must  exercise  upon  such  cultivated 
plants  as  require  lime  salts  amongst  their  saline  constituents — and  to  which  y^e 
nave  applied  the  term  lime  plants^  together  with  certain  othei  effects  more  ap- 
propriately to  be  treated  of  under  the  head  of  manuring — ^I  must  mention  thai 
lime  possesses  the  property  of  decomposing  the  silicates  of  the  soil,  and  thus  as- 
sists in  the  production  of  those  soluble  salme  constituents  which  are  indispensa- 
ble to  vegetable  life,  and  abridges  the  period  necessary  for  the  land  to  lie  fallow. 
For  a  full  exposition  of  this  point  I  must  refer  you  to  Professor  Liebig's  "  Agri- 
cultural Chemistry,"  (the  last  edition.) 

The  operation  of  burning  exercises  the  same  favorable  effect  upon  the  fertility 
of  clayey  soils  and  marls,  as  the  application  of  lime,  and  is  also  capable  of 
greatly  snortening  the  period  of  fallow  by  facilitating  the  degradation  and  de- 
composition of  the  fragments  and  particles  of  rocks,  stones  and  sand  whence  the 
supplies  of  the  alkaline  salts  and  soluble  silica  are  derived.  This  is  the  only 
effect  of  burning,  which,  in  my  opinion,  can  only  be  advantageously  practised 
upon  soils  abounding  in  turf.  But  for  fuller  information  upon  this  subject  also  I 
must  likewise  refer  you  to  Professor  Liebig's  work,  cited  above. 

It,  of  course,  depends  upon  the  circumstance  of  the  presence  or  absence  of 
those  materials  in  the  soil,  from  the  degradation  of  which  the  desired  saline  con- 
stituents may  be  obtained,  whether  or  not  any  benefit  can  be  derived  from  fallow» 
or  from  the  influence  of  those  agents  and  operations  which  act  in  a  manner  simi- 
lar to  fallow,  as  burning  or  lime.  Chemical  investigation  alone  is  able  to  indi- 
cate the  exhaustion  of  soil,  and  to  ascertain  whether  an  exhausted  soil  will  benefit 
or  not  hyfeUloWf  or  by  those  processes  of  degradation  and  decomposition  which» 
as  we  have  seen,  it  is  the  design  of  fallow  to  produce. 


LECTURE  XIII. 

ROTATION  OF  CROPS. 

Gentlemen  . — ^gh  now  perfectly  understand  that  all  cultivated  plants  require 
for  their  perfect  development  certam  constituents  of  the  soil,  and  in  my  last  Lec- 
ture I  explained  to  you  that  it  is  the  purpose  of  fallow  to  afford  a  fresh  supply 
of  these  necessary  ingredients  when  the  soil  has  become  exhausted  by  producmg 
repeated  crops.  In  Uie  preceding  Lectures  it  was  demonstrated  that  plants  not 
only  require  certain  inorganic  constituents  in  various  proportions,  but  ^erent 


plants  require  coDstituents  of  Tarious  kinds ;  and  this  affords  us  an  insight  into 
the  utility  of  the  sotation  of  chops, — the  subject  of  the  present  Lecture. 

The  practice  of  rotation  of  crops  has  arisen  out  of  pure  experience.  The  prac- 
tical farmer  observed  that,  in  most  cases,  when  the  same  plants  were  grown  for 
two,  three,  or  more  years  consecutively  upon  the  same  soil,  it  did  not  yield  the 
same  abundant  harvest ;  whilst,  when  another  crop  was  tried  upon  that  soil,  the 
production  was  satisfactory.  Observation  and  experience  subsequently  and 
gradually  established  for  different  parts  a  different  alternation  of  crops,  but  the 
practical  agriculturist  has  never  been  able  to  devise  a  fixed  rule  for  every  kind  of 
soil ;  although  many  efforts  have  been  made  to  attain  this  desirable  end,  the 
subject  has  not  been  able  to  pass  the  limit  of  mere  empiricism. 

Whilst  the  practical  farmer  was  content  to  rest  simply  upon  the  facts  supplied 

Shis  experience,  and  remained  satisfied  with  believing  that  some  plants  exhaust 
e  sou,  wl^st  others  do  not,  the  theorist  endeavored  to  discover  a  key  to  this 
remarkable  phenomenon.  Of  all  the  hypotheses  devised  to  explain  it,  that  of 
secretion  and  excretion  by  the  roots  of  plants  seems  to  have  had  the  greatest 
number  of  adherents,  because  it  appears  to  explain  satisfactorily  the  necessity 
for  the  rotation  of  crops. 

According  to  this  hypothesis,  all  plants  secrete  or  form  certain  matters  during 
vegetation,  which  they  cast  out  by  their  roots,  and  the  accumulation  of  these 
in  the  soil  exercises  an  injurious  influence  upon  future  crops  of  the  same 
plants,  but  does  not  interfere  with  the  growth  of  a  different  crop  ;  nay,  it  was 
further  supposed  that  the  excrements  of  one  species  of  plants  might  furnish  an 
appropriate  nourishment  for  another  species.  The  framers  of  this  hypothesis, 
no  doubt,  imagined  that  plants  in  this  resi>ect  exhibited  an  analogy  with  animals, 
because  we  see  animals  turn  with  aversion  from  the  excrements  of  their  own 
species,  whilst  the  same  excrements  are  sought  and  eagerly  devoured  by  animals 
of  a  different  species.  But  this  supposed  analogy  is  utterly  fallacious  ;  and  if 
we  examine  the  adaptation  of  the  hypothesis  to  the  facts  of  the  rotation  of  crops, 
we  shall  find  it  to  be  altogether  unsatisfactory. 

7he  experiments  made  to  prove  that  certain  matters  are  secreted  by  the  roots 
of  plants,  are  by  no  means  conclusive ;  but,  since  it  is  well  established  that 
plants  possess  the  power  of  absorbing  and  adapting  matter  for  their  growth,  we 
may  also  suppose,  m  the  absence  of  direct  prools,  that  they  likewise  secrete  mat- 
ter by  their  roots.  For  brevity^s  sake,  we  will  admit  that  such  secretion  takes 
place,  and  enquire  into  the  proofs  adduced  to  render  the  opinion  probable,  that 
these  secretions  exercise  an  injurious  influence  upon  the  growth  ox  plants  of  the 
same  species,  whilst  the  same  matter  favors,  or,  at  least,  does  not  exert  any  in- 
jurious effect  upon,  the  growth  and  developement  of  plants  belonging  to  other 
species. 

The  facts  brought  forward  to  establish  this  theory  are  such  as  these — 1st 
That  fruit  trees,  planted  on  the  same  spot  where  previously  others  of  the  same 
species  had  long  grown,  have  not  produced  so  well  as  usual.  2d.  The  camomile 
(matricaria  chamomilla,)  when,  to  a  certain  extent,  present  in  a  field,  interferes 
with  the  growth  of  the  cereals,  owing,  as  it  is  supposed,  to  its  secretions  in  the 
soil  being  offensive  to  the  latter.  3d.  After  the  culture  of  peas,  vet<!hes,  clover, 
lucerne,  buckwheat,  &c,  far  finer  crops  of  cereals  will  be  produced  than  ii  con- 
secutive crops  of  grain  were  attempted. 

Bat,  in  objection  to  the  theory  of  the  excretions  of  one  plant  being  injurious  to 
another,  we  might  allege,  that  it  often  happens  that  trees  of  the  same  kind  will 
flourish  upon  spots  where  they  have  previously  grown ;  and  that  in  many  coun- 
tries, especially  in  Hungary,  successive  crops  of  grain  plants  may  be  grown  year 
after  year  contmually,  on  the  same  soil,  without  disadvantage.  In  meadows  and 
forests,  also,  we  see  the  same  species  of  plants  succeed  each  other  for  ages,  and 
suffer  no  injury  from  the  accumulation  of  the  secretions  of  preceding  genera- 
I  tions.  To  explain  such  cases  as  these  would  require  a  new  tneory  to  be  added 
to  the  first,  and  without  the  aid  of  chemistry,  this  would  be  as  weak  and  unsat^ 
I  isfactory  as  we  have  shown  the  former  theory  to  be.  We  must,  therefore,  reject 
the  hypothesis  of  the  secretions  of  plants  being  the  cause  of  the  advantage  or 
necessity  of  the  rotation  of  crops,  and  endeavor  to  discover  another,  capable  of 
affording  a  satisfactory  explanation  of  the  known  facts,  perfectly  consistent  with 
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trae  science,  and  especially  with  chemistry ;  and  if  such  a  theory  be  thus  estab* 
lished,  it  cannot  foil  to  be  of  great  use  in  practice. 

If  we  assume  that  the  cause  of  the  utility  of  the  rotation  of  crops  depends 
exclusively  upon  the  circumstance  that  cultivated  plants  withdraw  ftosn  the  soil 
unequal  amounts  of  certain  ingredients  for  their  nutrition,  all  the  observed  facts 
are  at  once  and  satisfactorily  explained,  and  the  possibility  of  determining^  the 
rotation  of  crops,  or  of  avoiding  it  altogether,  if  aesirable,  rendered  evident. 

I  need  not  here  repeat  what  I  have  already  told  you  in  a  previous  Lecturey 
(the  11th)  respecting  tnose  constituents  of  plants  which  thej  derive  from  the  bolU 
but  I  must  remind  you  that  plants  of  various  species  differ  very  much  -with 
respect  to  the  nature  as  well  as  to  the  quantitv  of  mineral  or  saline  constituents 
which  they  require  for  their  growth  and  development. 

Bearing  this  in  mind,  it  is  obvious  that  the  growth  of  a  plant  may  be  impeded, 
simply  because  the  mineral  constituents  principally  needed,  indeed  essential  to 
their  proper  developement,  have  already  been  drawn  from  the  soil,  by  the  pr^ 
vious  cultivation  oi  another  plant,  requiring  nearly  or  altogether  the  same  con- 
stituents. If,  for  example,  we  take  a  field  the  soil  of  which  contains  the  mineral 
and  saline  materials  required  to  produce  wheat,  and  yet  only  in  a  quantity  exactly 
sufficient  to  produce  a  single  crop,  it  follows,  of  course,  that  a  second  crop  of 
wheat  cannot  be ''reared  upon  the  same  field.  The  soil  is  completely  exhaust^ 
for  the  moment,  and  will  remain  so  for  ever,  if  it  does  not  contain  substances 
which  may  by  disintegration  and  decomposition  furnish  a  new  supply  of  the 
ingredients  necessary  to  the  growth  of  plants,  or  if  these  essential  matters  are 
not  artificially  supplied. 

Such  a  complete  exhaustion  of  the  soil  as  we  have  supposed,  for  the  sake  of 
illustration,  to  be  effected  by  a  single  crop,  is  not  very  likelv  ever  to  happen  in 
fact.  But  what  really  happens,  and  that  commonly  enougn,  is,  that  although 
all  the  salts  are  not  exhausted,  yet  being  present  in  the  soil  in  relative  propor- 
tions very  different  to  the  amounts  required  by  various  plants,  a  single  crop  oi 
wheat  may  deprive  the  soil  so  completely  of  one  of  its  mineral  constituents,  that 
another  crop  or  wheat  would  not  grow  upon  it,  and  yet  this  soil  may  still  contain 
abundant  mineral  constituents  for  the  production  of  a  good  crop  of  clover  or 
turnips. 

It  will  now  be  obvious  that  it  is  possible  to  grow  three,  four,  or  more  succes- 
sive crops  of  the  same  grain  upon  the  same  fields,  whenever  the  soil  contains  a 
sufficient  amount  of  the  necessarv  mineral  constituents,  and  that  if  a  soil  pos- 
sessed an  illimitable  amount  of  tnese  substances,  or  received  a  constant  and  suf- 
ficient supply  of  them,  it  would  be  able  to  produce  successive  crops  of  the  same 
cereals  contmually  and  for  ever,  and  moreover  that  a  rotation  of  crops  would  be 
in  such  cases  wholly  unnecessary. 

What  we  have  stated  with  respect  to  the  cereals,  applies  equally  to  all  other 
cultivated  plants  ;  so  that  any  plant  may  be  grown  upon  the  same  field  continue 
ally,  and  ffood  crops  obtained,  if  the  ingredients  of  the  soil  which  the  plant  re- 
quires either  are  present  originally  to  an  unlimited  amount,  or  the  farmer  fur- 
nishes the  field  with  a  constant  and  sufficient  supply  of  these  substances. 

Viewed  in  this  light,  the  subiect  will  be  clearer  to  you  than  perhaps  has 
hitherto  been  the  case.  You  will  now  understand  that  an  exhausting  plant  must 
be  one  which  in  comparison  with  other  cultivated  plants  requires  many  inorganic 
constituents,  and  consequently  requires  for  its  successful  cultivation  a  soil  rich  in 
those  constituents.  We  need  by  no  means  wait  for  the  perfect  development  of  a 
plant,  and  subsequent  trials  upon  the  same  soil  where  it  is  grown,  in  order  to 
know  whether  it  is  an  exhausting  plant  or  not ;  we  can  arrive  at  a  positive  con- 
elusion  upon  this  point  immediately  by  burning  the  plant  and  examining  the  |  * 
ashes.  The  case  for  example  may  occur  that  some  hitherto  unknown  plant  is  < 
recommended  for  cultivation,  and  tried  in  a  soil  equally  unknown,  as  to  Its 
amount  of  the  constituents  which  that  particular  plant  may  require. 

Practical  experience,  arising  from  the  ^owth  of  this  phuit  in  one  field  or  soil 
may  pronounce  it  to  belong  to  the  class  of  exhausting  plants,  whilst  in  another 
soil  it  may  be  found  to  be  a  non-exhausting  crop.  Thus,  the  most  contradictory 
conclusions  may  be  drawn  from  practical  experience,  and  many  a  farmer  has 
paid  the  penalty  of  this  uncertainty.  It  is  frequently  only  after  the  lapse  of  a 
long  time,  and  after  a  series  of  successful  and  unsuccessful  trials,  that  it  is  at 


IttK  foond  oat  which  soil  will  suit  this  particular  plant  and  which  will  not.  All 
this  ma^  be  obyiated,  and  th«  auestion  determined  at  once,  by  burning  the  plant, 
ezaminmg  its  ashes,  and  carenillT  analysing  the  soil ;  this  will  enaue  us  to  de- 
termine whether  a  giyen  field  will  repay  the  oultivation  of  the  plant  or  not. 

Thus  you  perceive  that  the  terms,  "  exhausting  "  or  "  non-exhaostinff  plante," 
are  merely  relative ;  a  chemical  analysis  of  the  ashes  of  plants,  aa  well  as  of  the 
soil,  can  alone  enable  us  to  decide  upcm  this  point.  Strictly  speaking,  only  those 
plants  can  be  called  exhausting  which  find  an  insufficient  amount  of  ingredients 
necessary  to  their  growth  present  in  the  soil.  So  that  plants  requiring  a  consid- 
erable amount  of  mineral  ccmstituents,  such  as  wheat,  for  instance,  when  grown 
m  a  soil  rich  in  those  constituenu,  cannot  be  designated  an  exhausting  crop  rela^ 
tively  to  the  soil ;  whilst  on  the  other  hand,  plants  requiring  but  an  inconsidera» 
I  Ue  amount  of  mineral  iofredients,  when  sown  in  a  soil  not  adequate  to  supply 
even  a  small  amount  of  these  ingredients,  must  relatively  be  considered  exhaust- 
ing plants.  From  the  preceding  remarks  it  will  be  evident  how  ill-founded  the 
assertion  is  that  certain  plants  miprove  the  soil  by  enriching  it.  It  is  a  fact, 
proved  beyond  the  power  of  controversy,  that  all  plants  whatever  withdraw  cer- 
tain mineral  constituente  from  the  soil,  and  thus  so  far  impoverish  it.  All  such 
noticms  of  improvement,  founded  upon  practical  experience,  are  mere  illusic»is, 
as  I  shall  endeavor  to  make  manifest  to  you  by  a  few  illustrations. 

It  is  frequently  asserted  that  fallow  crops,  such  as  clover,  peas,  vetches,  lu- 
cerne, buckwheat,  &c.,  and  even  tobacco,  potatoes,  beetroot,  carrots,  3cc,  do  not 
exhaust  the  soil,  but  on  the  contrary  are,  in  a  certain  measure,  capable  of  im- 
proving it.  This  is  especially  said  to  be  the  case  with  buckwheat,  which  is  fre- 
quently sown  during  fallow,  and  subsequently,  when  nearly  in  flower,  ploughed 
into  the  soil  in  order  to  improve  and  enrich  it.  The  power  of  the  soil  to  produce 
cereals,  afler  having  grown  crops  of  these  plants,  is  thought  to  prove  their  non^ 
exhausting  nature.  The  term  fallow  crops,  indeed,  indicates  that  fields  left  fal- 
low in  order  to  restore  their  fertility  for  the  cereals,  have  been  found  bv  experi- 
ence to  be  capable  of  yielding  ^'^P?  ^^  these  plante  without  their  subsequent 
abuity  to  grow  the  cereals  bemg  affected. 

I  will  now,  however,  prove  to  you  that  a  very  satisfactory  explanation  of  this 
matter  may  be  obtained  from  the  analysis  of  the  ashes  of  these  plants. 

Buckwheat,  the  entire  plants,  including  the  seeds  dried  at  86^  Fahrenheit, 
yields  4  per  cent,  of  ashes.  The  constituente  of  these  ashes,  as  we  have  re- 
peatedly seen  in  the  course  of  these  Lectures,  must  have  been  derived  from  the 
8oiL  The  analysis  of  the  ashes  of  buckwheat  shows  that  they  consist  of  20 
parte  of  potass  salte,  45  parts  of  lime  and  magnesia  salte,  and  26  parts  of  silica ; 
and,  therefore,  that  buckwheat  must  be  classed  with  lime  plants,  since  lime  and 
magnesia  predominate  in  its  ashes.  The  cultivation  of  buckwheat  will,  there- 
fore, deprive  the  soil  chiefly  of  its  lime  and  magnesia  salts.  Now  100  parte  of 
wheat,  with  the  ripe  grain,  contain  3-3  per  cent,  of  ashes,  and  these  ashes  con- 
sist of  12  per  cent,  of  lime  salts  and  51  per  cent,  of  silica.  It  is  obvious,  there- 
fore, that  the  demand  which  wheat  makes  upon  the  soil,  where  buckwheat  has 
been  grown,  is  of  a  different  kind,  since  the  latter  requires  a  preponderating  pro- 
portion of  lime  salts,  whilst  wheat  requires  a  preponderating  proportion  of  silica. 
So  also  with  barley,  oats,  and  other  white-straw  crops  (cereals),  since  barley, 
taJcing  the  straw  and  grain  together,  leaves  7*04  per  cent,  of  ashes ;  oats,  5*73 
per  cent. ;  and  the  analysis  of  these  ashes  brings  both  these  under  the  class  of 
silica  plante,  the  ashes  of  oats  containing  62  per  cent,  of  silica  and  (mly  4  per 
ccnL  of  lime  salts,  the  ashes  of  barley  55  per  cent  of  silica  and  25  per  cent,  of 
lime  salts.  You  will  now  perceive  that,  to  incorporate  the  buckwheat  with  the 
soil,  by  ploughing  it  in,  instead  of  removing  it,  cannot  enrich  the  soil,  since  this 
operation  can  only  return  to  the  soil  that  wUch  the  buckwheat  had  drawn  from  it. 

Silica  bears  also  a  very  subordinate  nart  in  the  growth  of  peas,  clover,  vetches, 
lucerne,  &c.,  as  the  constitution  of  tneir  ashes  clearly  proves.  The  ashes  of 
pea^traw  contain  8  per  cent. ;  those  of  clover,  5  per  cent. ;  of  vetches,  9  per 
ceaL  ;  of  lucerne,  34  per  cent.--of  silica.  These  plante,  therefore,  do  not  belong 
to  the  class  of  silica  plante ;  and  we  see  here  at  ence  a  satisfactory  explanation  of 
the  fact  that  silica  plants,  t.  e.  the  cereals,  may  be  grown  on  the  same  soil  both 
before  and  after  them. 

The  same  remark  applies  to  beet  root  and  to  potatoes,  so  far  as  respecte  the 
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tubers,  which  contain  only  a  trace  of  silica.  The  ashes  of  potato-straw  indeed 
contain  40  per  cent,  of  silica,  but  this,  nevertheless,  does  not  brings  it  within  the 
class  of  silica  plants ;  and  as  the  potato-plant  is  usually  burnt  upon  the  field,  and 
its  ashes  returned  to  the  soil,  we  tnay  assert  that  neither  beet  roots  nor  potatoes 
exhaust  the  soil  for  the  cultiyation  of  white  straw  crops — that  is,  the  cereals. 
100  parts  of  beet  roots  dried  in  the  open  air  yield  6  per  cent,  of  ashes ;  100  parts 
of  potatoes,  (the  tubers  or  roots,)  4  per  cent.  Both  belong  to  the  class  of  lime 
and  notass  plants.  Were  you  to  cultivate  these  plants  several  times  consecu- 
tively upon  the  same  fields,  without  supplying  lime  and  potass  salts  to  the  soil 
in  the  same  proportion  as  these  crops  remove  them,  you  would  soon  discover 
how  exceedingly  exhausting  these  plants  are,  unless  your  soil  should  be  naturally 
unusually  rich  m  these  salts. 

You  now  perceive  that  the  term  "  exhausting,"  if  used  without  restriction,  is 
altogether  fallacious :  a  soil  may  be  exhausted  with  respect  to  beet  and  potatoes, 
but  remain  capable,  nevertheless,  of  yielding  abundant  crops  of  wheat.  It  is, 
therefore,  only  ia  relation  to  the  cereals  that  the  fallow  crops  may  be  said  to 
exercise  no  exhausting  or  deteriorating  influence  upon  the  soU. 

But  practical  agriculturists  have  so  long  and  so  generally  entertained  the 
opinion  that  fallow  crops  enrich  and  ameliorate  the  sou,  that  1  must  trouble  you 
with  some  further  remarks  to  correct  this  error. 

In  most  cases  where  it  has  been  proved  by  experience  that  a  second  crop  of  | 
cereals  could  not  be  grown  upon  a  field  immediately  after  a  first  crop,  the  cus- 
tom has  been  to  cultivate  a  fallow  crop  after  the  harvest  of  the  gram,  since  it 
was  found  that  the  soil  bv  this  means  recovered  more  or  less  its  former  fertility. 
It  was  quite  natural  for  tne  farmer  to  think  the  fallow  crop  had  improved  the 
soil ;  and  theorists  sought  to  explain  the  matter  by  the  notion  of  kumuSf  and  by 
supposinjf  that  there  was  some  secretion  formed  by  the  roots  of  plants.  Their 
explanation  was  this ; — '*  Fallow  crops  consume  the  secretions  of  the  last  reaped 
grain  crop,  and  in  return  secrete  matter  which  serves  as  nourishment  to  a  subse- 
quent crop  of  grain  ;  ^  or  perhaps  this : — '<  The  soil  exhausted  by  the  cultivation  | 
of  the  cereals  needs  rest :  this  rest  is  not  disturbed  by  the  fallow  crops,  so  that 
the  soil  may  recover  during  their  growth,  and  subsequently  produce  com  again." 
In  both  these  theories,  particular  stress  was  laid  upon  the  circumstance,  that  by 
leaving  the  roots  of  the  fallow  crops  in  the  soil,  or,  still  more,  by  incorporatinjg 
the  entire  plant  with  the  soil,  humus^  the  supposed  nourishment  of  all  plants,  is 
supplied.  The  facts  and  experience  opposed  to  these  assumptions  were  of  course  | 
altogether  disregarded.  The  soil  after  pure  fallow  is  more  productive  than  after 
fallow  crops  have  been  cultivated.  This  was  quite  overlooked,  and  yet  it  is  in- 
consistent with,  and  fatal  to  these  theories.  So  also  the  effects  of  dismtegration 
and  decomposition  of  the  inorganic  constituents  of  the  soil,  which  must  occur 
more  or  less,  as  the  period  of  the  fallow  is  more  or  less  extended.  We  have  seen, 
in  a  former  Lecture,  that  the  degradation  of  minerals  proceeds  incessantly  in  the 
soil,  and  gives  rise  to  the  formation  of  the  incrganic  constituents  of  plants,  and 
especially  of  alkaline  carbonates  and  soluble  silica  ;  and  a  sufficient  amount  of 
Uiese  substances  for  the  successful  cultivation  of  wheat  or  other  silica  plants, 
may  be  formed  only  in  the  course  of  two  or  three  years,  by  the  decomposition  of 
the  felspar  and  other  rocky  masses,  stones,  &c.,  in  the  sou.  From  a  soil  where 
this  happens,  a  crop  of  wheat  can  only  be  expected  once  in  two  or  three  years  ; 
and  in  the  interval  the  soil  must  be  left  fallow,  for  the  process  of  decomposition 
to  restore  the  necessary  amount  of  soluble  saline  constituents.  As  far  as  the 
wheat  crop  is  concerned,  it  is  a  matter  of  indifference  whether  the  field  has  been 
lef\  entirely  fallow,  or  a  fallow  crop  has  in  the  interval  been  grown  upon  it,  pro- 
vided the  latter  requires  totally  different  constituents  of  the  soil  for  its  growth 
from  those  required  bv  wheat.  The  field  reacquires  by  fallow  its  original  power 
of  producing  wheat ;  out  the  notion  that  this  is  effected  by  the  fallow  crops,  and 
not  bj  the  tallow  itself,  is  wholly  unfounded. 

A  just  appreciation  of  the  importance  of  the  saline  constituents  of  the  soil,  and 
a  comparison  between  the  ashes  of  the  fallow  plants  and  those  of  wheat,  afford 
a  perfectly  satisfactory  explanation  of  this  subject — a  theory  which  embraces 
all  the  facts,  and  agrees  with  all  well-established  experience. 

There  are  certam  other  circumstances,  closely  connected  with  the  apparent 
amelioration  of  the  soil  by  fallow  crops,  which  require  our  notice.    It  is  a  well- 
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known  fact,  for  instance,  that  the  roots  of  all  plants  dp  not  penetrate  to  an  equal 
depth  into  the  soil ;  on  the  contrary,  whilst  some  are' spread  on  its  rery  surface, 
others  extend  deep  into  the  lower  strata.  The  former,  therefore,  can  only  de- 
me  their  saline  constituents  from  the  uiq[»ermo8t  lasers,  whilst  the  latter  draw 
them  from  some  depth ;  and  by  using  them  in  the  förmation  of  parts  abore  the 
ground,  tend  ultimately  to  brin^  them  upon  the  surface.  Some  adrantage  may, 
therefore,  accrue  from  cultivatm^  certain  plants  as  fallow  crops,  the  roots  of 
which  penetrate  deep  into  the  soil,  and  subsequently  incorporating  these  crops 
widi  the  upper  portion  of  the  soil,  thus  enriching  it  with  their  saline  constituents 
derir^  from  beneath.  To  those  who  are  ignorant  of  the  nature  and  imixMrtance 
of  the  mineral  constituents  of  the  soil,  this  may  appear  to  favor  the  opinion  that 
Mow  crops  improve  the  soil.  It  is,  perhaps,  with  some  such  view,  that  lucerne 
and  saintfoin  are  grown  as  fallow  crops,  their  roots  being  lefl  in  the  soil,  and 
that  buckwheat  is  grown  and  ploughed  into  the  soil,  since  the  roots  of  these 
plants  penetrate  far  deeper  than  the  roots  of  the  cereals. 

This  principle  finds  a  positive  and  useful  application  in  the  very  sterile  soils  of 
certain  neaths,  where  a  crop  of  cereals  is  obtained  once  in  30  or  40  years  by 
burning  the  heath  plants,  and  mixing  their  ashes  with  the  upper  surface  of  the 
soil.  By  this  means  the  mineral  substances  drawn  by  the  heaths  from  no  inccm- 
siderable  depths,  during  many  years,  are  at  once  transferred  to  the  surface,  and 
made  available  to  a  crop  of  wheat  or  other  grain. 

Before  concluding  this  Lecture,  I  would  impress  upon  your  minds,  once  more, 
the  importance  of  a  classification  of  plants  mto  silica  plants,  lime  plants,  and 
potass  plants,  according  to  the  constituents  of  the  soil  which  predominate  in  their 
ashes,  and  which,  consequently  are  required  for  their  j^rowth  and  development. 
Yon  are  already,  I  trust,  assured,  from  the  statements  l  have  made  in  the  present 
Lecture,  and  in  the  former  one  on  fallow,  that  the  mineral  constituents  of  the 
soil  perform  a  most  important  part  in  the  growth  of  all  cultivated  plants ;  and 
what  I  have  further  to  tell  you,  in  the  next  Lecture,  upon  manuring,  will  deepen 
your  conviction  of  the  same  important  practical  truth.  The  necessity  for  inor- 
ganic matters  to  the  nourishment  of  plants,  is  the  ground  of  the  use  and  employ- 
ment of  fallow ;  the  rotation  of  crops  depends  upon  the  necessity  for  different 
ffünortions  of  the  several  kinds  of  these  ingredients :  and,  as  we  shall  more  fiüly 
explain  in  the  next  Lecture,  the  essential  point  in  manuring  is  to  supply  to  the 
sou  inorganic  soluble  substances,  in  which  it  may  be  either  absolutely  or  rela- 
tively deficient. 

To  recapitulate  briefly :  hy  fallow,  the  greatest  possible  amount  of  the  mineral 
snbstances  in  the  soil  are  rendered  soluble  in  water,  and  therefore  capable  of  be- 
ing assimilated  by  plants ;  hj  rotation  of  crops  ihe  rational  agriculturist  con- 
SQines,  with  the  greatest  possible  economy,  the  inorganic  constituents  naturally 
present,  or  artificially  supplied  to  the  soil ;  and,  finally,  manuring  has  for  its  oh- 
jeet  the  due  supply  of  these  soluble  mineral  constituents. 

With  respect  to  the  question  whether  rules  may  not  be  devised  for  the  rotaticm 
of  crops, — their  utter  futility,  independent  of  a  verv  complete  knowledge  of  the 
nature  of  the  soil,  has  long  been  recognised.  Cnaptel,  in  his  "  Manual,"  ob- 
serves—^' To  lay  down  general  rules  for  the  regular  rotation  of  various  crops, 
without  re^d  to  the  differences  in  various  soils,  would  lead  to  errors  tending  to 

hrin^  rotauon  altogether  into  disrepute. Every  kind  of  soil 

requires  a  particular  system  of  rotation,  and  every  fanner  must  arrange  his  own 
system  according  to  his  especial  knowledge  of  the  nature  and  composition  of  the 
soil  of  the  fields  he  cultivates.** 
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LECTURE  XIV. 

ONMAMUKES. 
General  Conodentioiia  Respecting  ]llannre& 

Gentlekeh  : — The  soil  under  cultivation,  in  all  civilized  countries,  is  at  pres- 
ent, with  few  exceptions,  in  such  a  state  that  neither  fallow  nor  rotation  of  cr€>jps 
can  impart  to  it  permanently  that  degree  of  fertility  necessary  for  the  successful 
growth  of  cultivated  plants.  Continual  harvests  have,  in  the  course  of  time, 
gradually  withdrawn  from  the  soil  so  great  an  amount  of  its  mineral  constitu- 
ents, that  a  want  of  them  is  almost  everywhere  very  sensihly  felt ;  so  that  it  has 
become  the  principal  object  of  agriculture  to  replace  artificiailly  those  substances 
which  have  oeen  taken  away  from  the  soil  in  the  crops. 

If  the  supply  furnished  to  the  land  be  insufficient,  increased  sterility  is  the  ne- 
cessary consequence ;  if  sufficient  to  replace  what  has  been  removed,  the  produc- 
tiveness of  the  soil  remains  the  same  as  it  was  before  the  CTowth  of  the  last 
crop ;  if  a  superabundance  be  supplied,  the  fertility  of  the  land  is  increased. 
Manuring»  therefore,  is  designed  to  replace,  as  completely  as  possible,  the  inor- 
ganic constituents  of  the  soil  which  have  been  carried  off  by  tne  last  crop,  oi  to 
supply  a  surplus  of  these  in^edients. 

Plants  derive  from  the  soil  onl^  inorganic  matters,  (certain  salts  and  soluble 
silica,)  which  we  may  reöbtain  m  the  form  of  ashes,  by  burning  the  plants.  To 
restore  these  ingredients  to  the  soil,  only  two  ways  are  open  to  us :  first,  to  bum 
the  plants,  and  strew  their  ashes  on  the  fields  wnere  they  grew  ;  or,  secondly, 
to  observe  where  these  substances  are  dispersed  by  the  uses  made  of  plants,  to 
collect  them  as  carefully  as  possible,  and  restore  tnem  to  the  fields.  It  is  obvi- 
ous that  the  first  method  cannot  answer  our  purpose,  since  we  do  not  cultivate 
plants  in  order  to  bum  them,  And  to  manure  tne  fields  with  their  ashes,  but  be- 
cause we  expect  to  derive  advantages  from  them,  such  as  the  nutrition  of  man 
and  of  animals,  and  their  employment  in  the  arts  and  manufactures.  We  are, 
therefore,  restricted  to  the  second  method,  which  is,  of  course,  far  more  circui- 
tous than  the  first. 

Let  me,  in  the  first  place,  contemplate  this  subject  from  a  theoretical  point  of 
view,  and  afterwards  compare  the  results  so  obtained  with  those  arrived  at  by 
mere  experience.  You  will  be  interested  to  observe  how  much,  in  this  case, 
theory  agrees  with  practice. 

If  we  Keep  in  mind  that  no  vegetable  substance  can  be  properly  employed  as 
manure,  so  long  as  any  advantage  can  be  obtained  firom  its  uses  for  other  purpo- 
ses, and,  therefore,  that  the  inor^nic  constituents  of  the  plants  cannot  be 
restored  to  the  fields,  until  all  the  parts  of  the  plants  employea  for  various  pur- 
poses have  wholly  fulfilled  them,  we  shall  find  it  necessary  to  study  carefully 
their  many  applications,  and  the  various  transformations  which  take  place  in 
vegetable  substances,  during  their  uses,  in  order  to  lose  none  of  their  inorganic 
copstituents. 

It  is  not  difficult  to  trace  what  becomes  of  the  plants  taken  from  the  fields ; 
there  are  only  three  principal  channels  through  which  all  their  parts  can  pass, 
from  the  moment  they  are  gathered,  until  the  period  when  they  can  usefully 
serve  no  other  purpose  than  for  manure.  They  are  used  for  the  nutrition  of  ani- 
mals, which  are  finally  consumed  by  man,  or  directly  as  food  for  man,  or  their 
parts  which  are  unfit  tor  food  are  applied  to  some  economical  purpose,  as  the 
straw,  for  instance,  to  litter  animals,  kc. 

In  studying  the  passage  of  v^etable  matters  through  the  bodies  of  animals 
which  have  fed  upon  them,  we  find  their  several  constituents  subserve  various 
purposes  in  the  animal  organism.  The  carbonaceous  constituents  of  planu  are 
chieflj  applied  to  the  support  of  the  respiratory  process,  and  for  the  production 
of  animal  heat,  and  in  these  processes  they  are  converted  into  carbonic  acid  and 
water,  and  are  thus  restored  in  their  ori^al  form  to  the  atmosphere  whence 
they  are  derived.  The  nitrogen  of  the  nitrogenous  constituents  of  plants,  after 
having  served  the  purposes  of  nutrition,  passes  out  of  the  animal  body  in  the 


urine,  in  the  fonn  of  urem,  uric  acid,  &c. ;  the  decomposition  of  these  sabetances 
in  the  putrefaction  of  the  urine  converts  their  nitrogen  into  ammonia,  and  thus  it 
is  restored  to  the  atmosphere  in  the  same  form  in  which  it  was  originally  deri- 
ved from  iL  Thus  all  the  constituents  of  plants  which  they  have  derived  from 
the  atmosphere  are  returned  again  to  the  atmosphere. 

Those  constituents  of  plants  which  thcnr  derived  from  the  soil,  and  which  serve 
for  the  nutrition  of  animals,  may  be  divided  into  two  classes ;  1st,  such  as  pass 
through  the  intestinal  canal,  unabsorbed,  and  become  evacuated  with  the  ibces ; 
and  2d,  such  as  are  taken  into  the  system,  assist  in  the  formaticm  of  blood,  and 
the  proximate  constituents  of  the  axumal  bo<hr,  the  muscles,  bones,  &c.,  and  after 
various  transformations  are  separated  from  tue  organism,  being  secreted  by  the 
kidneys,  and  passing  out  in  the  urine.  Hence  it  is  evident  that  bv  collecting  the 
excrements  and  urine  of  living  animals,  we  obtain  possession  of  all  the  inorganic 
constituents  which  plants  derive  from  the  soil,  and  we  are  thus  enabled  to  return 
these  substances  to  our  fields. 

It  is  precisely  the  same  with  respect  to  the  inorganic  constituents  of  plants 
which  have  been  used  as  the  food  of  man ;  they  are  found  in  the  human  excre- 
ments, both  fluid  and  solid.  And  it  is,  moreover,  quite  clear  that  such  of  the  in- 
organic constituents  of  plants  as  have  served  for  the  nutrition  of  animals,  which 
in  their  turn  have  been  eaten  by  man,  pass  through  the  human  body  in  the  same 
way,  and  are  to  be  found  in  the  urine  and  fasces.  The  phosphate  of  lime  stored 
up,  as  it  were,  in  human  bones,  and,  accordiiu^  to  our  modem  customs,  buried  in 
the  grave,  is  withheld  for  a  longer  period  from  becoming  useful,  by  being  re* 
turned  to  the  soil. 

But  these  bones  crumble  mto  dust,  and,  sooner  or  later,  are  restored  to  the  soil 
to  serve  for  the  nutrition  of  plants,  thus  entering  again  into  the  general  circula- 
tion of  matter.  ^ 

The  animal  body  has  been  likened  to  a  furnace  in  which  vegetable  substances 
afe  buraed,  where  everything  assumes  a  gaseous  form,  and  escapes  into  the  at- 
mosphere, with  the  exception  of  the  inorraiic  or  mineral  constituents  of  the 
plants ;  these  remain  in  the  furnace  in  the  torm  of  ashes,  whilst  from  the  animal 
body  they  are  evacuated  in  the  feces  and  urine.  The  ashes  of  the  furnace  after 
combustion,  and  the  fseces  and  urine  of  animals,  consist  of  exactly  the  same  in- 
gredients. 

Finally,  those  parts  of  plants  which  serve  neither  for  the  nourishment  of  man 
nor  of  animals,  but  for  other  purposes,  such  as  straw  for  litter,  &c,  it  is  no  mat- 
ter to  what  purposes  they  may  have  been  applied,  their  inorganic  constituents, 
when  they  have  served  every  possible  use,  may  be  collected  and  restored  to  the  soil. 

From  these  data  it  distinctly  follows  that,  according  to  theory,  the  most  natu- 
ral and  simple  way  of  manuring  land  is,  the  application  of  the  faeces  and  urine  of 
man  and  of  animals,  all  animal  excretions,  olSal,  bones,  dead  bodies,  &c.,  together 
with  the  straw  employed  for  litter,  since  we  thus  restore  to  the  soil  everything 
which  has  been  removed  in  the  harvest. 

Of  course  it  is  impossible  to  suppose  that  we  are  capable  of  restoring  every* 
thing  which  has  been  taken  off  from  the  land.  Some  of  the  materials  will  be 
lost,  not,  indeed,  in  the  great  economy  of  nature,  but  from  the  narrower  sphere 
of  a  cotmtry,  a  province,  and  still  more  from  a  single  farm.  It  is  on  this  account 
that  experience  has  shown  the  necessity  of  some  substitute  for,  or  addition  to 
the  above-named  manures,  of  which  we  shall  speak  more  fully  hereafter. 

You  well  know,  Gentlemen,  that  the  employment  of  the  substances,  before 
mentioned  as  manures,  has  not  been  adopted  from  any  theory ;  on  the  contrary, 
it  has  been  the  result  of  experience.  The  practical  experience  of  a  thousand 
years  has  established  the  benefit  of  employing  animal  excrements,  decayed  vege- 
tables, straw,  &c.,  for  manuring  the  land.  Only  recently,  however,  a  theoretical 
explanation  of  the  favorable  iimuence  which  these  manures  exercise  upon  the 
fertility  of  the  land,  has  been  sought  for  and  discovered. 

When  I  say  a  scientific  theory  has  been  only  very  recently  established,  respect- 
ing the  nature  and  effects  of  manures,  I  must  be  understood  literally,  because 
the  humus  theory,  hitherto  much  'm.  vogue,  ascribed  the  efficiency  of  manure 
Principally  to  its  supplying  the  new  crops  with  the  carbon  and  nitrogen  necessa- 

3r  lor  their  nourishment  and  growth.    But  we  have  seen  that  these  elements  are 
eriTed  from  the  atmosphere,  and  not  from  the  soil ;  so  that  the  bonefit  of  ma- 
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nure  oooBiats  excliuiTely  in  the  snpplv  of  the  salts  and  soluble  earthy  matter, 
essential  to  the  deyelopment  of  the  plants. 

Let  me  asain  refer  yon  to  what  I  told  you  in  the  eiffhth  and  ninth  Lectures, 
respecting  the  carbon  and  nitrogen  of  plants.  You  wfll  recollect  that  I  eare  you 
the  general  results  of  certain  chemical  examinations  of  manure,  and  of  the  crops 
deriyed  from  the  fields  to  which  this  manure  had  been  applied.  These  inresti- 
gations  proved  that  there  must  be  other  sources  of  carbon  and  nitrogen  than  the 
manure.  I  must  now  give  you  a  more  detailed  account  of  these  inrestigations, 
since  a  just  appreciation  of  the  truths  which  they  teach  us,  is  of  the  greatest 
importance  in  practice.  The  experiments  which  I  am  about  to  detail  were  made 
in  France. 

Various  crops  were  ^own  upon  one  hectare  of  land  during  five  consecutire  pe- 
riods, suppliea  with  animal  manure,  and  the  most  suitable  rotation  was  followed. 

In  the  first  period,  embracing  five  years,  the  total  weight  of  the  crops  was  80,836 
pounds,  consisting  of  potatoes,  wheat,  clover,  wheat,  oats,  in  this  order  of  rota- 
tion. The  weight  of  the  manure  used  was  98,172  pounds.  This  reckoning  in- 
cludes the  moisture  of  both  the  crops  and  the  manures.  In  order  to  arrive  at 
the  most  accurate  results,  the  manure  and  the  crops  were  dried  at  the  same  tem- 
perature, and  in  the  same  manner ;  and  then  it  became  manifest  that  the  weight 
of  the  crops  exceeded  that  of  the  manure  employed.  The  dry  crops  weighed 
35,582  pounds,  whilst  the  dry  manure  weighea  only  20,322  pounds,  s^vinff  a  sur- 
plus of  15,260  pounds  to  the  crops.  By  careful  analysis  it  was  found  Uiat  the 
crops  contained : — 

16,766  pounds  of  carbon 
1,946        "     of  hydrogen 
14,346        "     of  oxygen 
508       "     of  nitrogen 
8,0»       "     of  «Its  and  eardia 

35,588 

Thfe  manure  used  to  produce  these  crops  contained 
7,875  pounds  of  carbon  only 

853       "     of  hydrogen 
5,844        "     of  oxygen 
506       "     of  nitrogen 
6,544       *•     of  salts  and  earths 

80,388 

Thus  you  will  perceive  that  the  crops  contained  9,491  pounds  of  carbon,  and 
96  pounds  of  nitrogen  more  than  the  manure ;  and  on  the  other  hand  they  con- 
tained 4,522  pounds  of  salts  and  earths  less  than  the  manure. 

In  the  second  period,  embracing  also  five  years,  the  same  results  were  ob- 
tained. The  rotation  followed  was,  beet,  wneat,  clover,  wheat,  tumips,  oats. 
The  total  weight  of  the  crops  in  a  dry  state  amounted  to  34,956  pounds,  whilst 
the  dry  manure  employed  amounted  only  to  20,322  pounds. 

In  tne  third  peri<Ml,  embracing  six  years,  the  sum  total  of  the  crops  was  46,660 
pounds,  the  manure  employed  24,384  pounds.  The  rotation  followed  was,  pota« 
toes,  wheat,  clover,  Swedish  tumips,  peas,  rye. 

In  the  fourth  period  of  three  years,  the  field  was  left  fallow  the  first  year,  and 
the  two  followinff  years  sown  with  wheat.  The  weight  of  the  two  wheat  crops 
was  16,772  pounds,  whilst  the  weight  of  the  manure  employed  was  only  8,290 
pounds. 

Finally,  in  the  fifth  and  last  period,  the  Jerusalem  artichoke  {Helianthru  fv^e* 
rosui)  was  cultivated  for  two  consecutive  years,  and  the  weight  of  the  roots  and 
stalks,  when  dried,  was  71,124  pounds.   The  manure  employed  was  18,816  pounds. 

Placmg  all  the  resulu  together  in  a  Table,  we  find  the  following  :•-;• 

CrouiL  Mmue.  SuipiuSk 

la  the  first  period 35,»a  80,389  15^860 

In  the  second  period 34,956  80,388  14,634 

In  the  third  period 46,660  84,384  88,876 

In  the  ibanh  period 16.778  8,880  8,498 

In  the  flitti  period 71,184  18,816  58,308 

•  Thus  we  see  that  there  was  in  none  of  these  periods  a  sufficient  amount  of 
carbon,  hydrogen,  oxygen,  and  nitrogen,  containea  in  the  manure,  to  supply  the 
flemands  of  the  plants,  since,  in  all  cases,  a  larger  quantity  of  these  elements 
were  found  m  the  crops  than  in  the  manure  supplied  to  the  land. 
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The  following  Table  will  show  the  siurplas  amount  of  each  of  these  elements 
in  the  crops,  as  compared  with  the  quantity  of  each  in  the  manure : — 


In  the  fint  period 

In  the  Becond  period. 
In  the  third  period. . . 
In  the  tburth  period. . 
In  the  Bfth  period  . . . 


Carbon.     Hydrogen    Oxygen.    Nitrogen. 


9,491  IbB. 

9,110  " 
13,171  " 

5,023  " 
25,239  " 


1,093  IbB. 
1,059  " 
1,513  " 
569  " 
3,138  " 


11,103  lbs. 

8,775  " 
19,518  " 

4,643  " 
27,121  " 


On  the  other  hand,  the  amount  of  the  salts  and  earths  supplied  by  the  manure 
was,  in  erery  case,  far  greater  than  the  amount  removed  from  the  fields  in  the 
crops,  and  tne  result,  of  course,  must  have  been  that,  during  the  five  periods, 
the  soil  became  richer  in  saline  and  earthy  constituents  than  it  was  at  the  begin- 
ning. The  fact,  that  the  continuous  cultivation  of  land  with  constant  and  simul- 
taneous manuring  tends  to  enrich  the  soil  and  to  render  it  more  and  more  fertile, 
has  long  been  known  and  acknowledged,  but  the  cause  of  it — the  rationale — ^was 
not  by  any  means  understood.  Soil,  cultivated  and  manured  for  many  successive 
years,  is  brought  into  a  his^h  state  of  cultivation,  as  it  is  termed,  since  it  will 
produce  repeated  crops  without  the  further  addition  of  manures,  until  after  many 
ikarvests  the  salts  and  earths  which  had  accumulated  in  the  soil  are  at  lengtn 
consumed,  and  the  soil  becomes  again  exhausted. 

The  following  table  exhibits  the  difference  in  the  respective  quantities  of  min- 
eral ingredients  supplied  to  the  soil  by  the  manures,  and  carri^  off  the  land  in 
the  crops. 


Mineral  matters 
•uoplied  to  the 
aou  in  maaore. 


In  the  first  period 

In  the  aecond  period. 
In  the  third  period. . . 
In  the  fimrth  period. . 
In  the  fifth  period  ... 


Bfineral  ingre- 
dients carried  off 
the  fields  in  the 
crops. 


6,544  lbs. 
6,544    " 
7,851    " 
9,666    " 
6,058    " 


2,023  lbs. 
2,131    " 
2,706    " 
913    " 
2,494    " 


Surplus  of  saline 

and  earthy 

latters  left  in 

the  soiL 


4,522  lbs. 
4,413    " 
5,145    " 
1,753    " 
3,564    " 


Thus,  during  21  vears,  whilst  these  experiments  were  in  progress,  a  surplus 
of  no  less  than  19,397  pounds  of  mineral  suostances,  saline  and  soluble  earthy  con- 
stituents, were  supplied  to  the  land  in  the  manures  ;  at  the  same  time,  the  re- 
sults of  the  incessantlv  progressing  degradation  of  the  stones  and  mineral  masses 
in  the  soil,  added  to  the  former,  may  be  readily  admitted  to  be  sufficient  to  per- 
mit the  growth  of  plants  for  many  successive  years  without  the  farther  addition 
of  manures. 

Whatever  may  be  the  inferences  you  are  disposed  to  draw  from  the  preceding 
experiments  and  facts — which  you  will  find  reported  more  in  detail,  in  Liebig's 
''Agricultural  Chemistry^' — so  much  is  certain,  that  it  is  quite  impossible  to  un- 
derstand and  to  explain  the  action  and  known  influence  of  manures  upon  the  old 
humus  theory,  and  that  we  must  look  to  the  mineral  constituents  of  plants  for  a 
correct  explanation  of  the  uses  and  effects  of  manures.    This  is  in  fact  the  main 

Srinciple  of  the  new  theory.  The  new  theory  of  manuring  rejects  the  usual 
efinition  of  manure,  tc^ether  with  the  distinction  between  stimulating  and  nu- 
tritive manures.  It  recognises  no  stimulating  manures,  but  it  considers  all  ma- 
niires  which  are  of  an3r  ^ue  as  nutritive  substances,  that  is,  matter  capable  of 
ministering  to  the  nourishment  of  the  plants  by  supplying  the  essential  saline  and 
soluble  earthy  matters.  The  classification  of  manures,  which  we  shall  adopt  in 
the  succeeding  Lectures,  is,  therefore,  founded  upon  the  origin  of  the  various  kinds 
of  manures,  and  we  at^M  divide  them  into  vegetable,  Animal  and  Minekal 
Makuees. 
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LECTURE  XV. 

VEGETABLE   MANURES. 
Green  Manure.. •.Hiuniu....Aihef. 

Gentlemen  : — At  the  conclusion  of  my  last  Lecture  I  announced  my  intentioa 
of  treating  upon  manures  under  the  seyeral  divisions  of  Vegetable,  Animal  and 
Mineral  Manures,  guided  in  this  classification  solely  by  the  origin  of  the  several 
substances  employed  as  manure  ;  our  attention  in  this  Lecture  will  he  confined 
to  vegetahle  manures.  These,  again,  I  shall  suhdivide  into  three  classes :  Ist 
Green  Manure — or  plants  used  in  their  fresh  and  undecomposed  state  ;  1^.  J7«- 
mus  Manure — ^plants  used  after  having  undergone  a  more  or  less  degree  of  decay 
or  putrefaction;  3d.  Ashes  Manure — the  ashes  remaining  after  the  complete 
combustion  of  vegetable  substances. 

GREEN  MANURE& 

The  practice  of  manuring  with  green  vegetables  is  rarely  carried  out  to  its 
ftillest  extent ;  the  crops  most  frequently  employed  for  this  purpose  are  buck- 
wheat and  clover ;  we  shall,  therefore,  confine  our  attention  to  the  effects  and 
uses  of  incorporating  with  the  soil  the  whole  substance  of  a  crop  of  buckwheat» 
for  example,  after  it  has  arrived  at  maturity.  The  opinions  of  practical  fiuroers, 
derived  from  experience,  differ  very  widely  with  respect  to  the  utility  and  ad- 
vantages of  this  Kind  of  manure.  Most  persons  who  have  tried  it  carefully,  have 
concluded  that  the  benefit  derived  from  it  in  the  subsequent  crops  of  grain,  by  no 
means  repays  the  necessary  cost  and  labor.  All,  however,  seem  to  have  agreed 
in  ascribing  whatever  favorable  effect  it  may  exercise  on  the  subsequent  harvest, 
to  the  formation  of  humus  in  the  soU.  I  think,  however,  that  I  can  offer  you  a 
better  and  more  satisfactory  explanation  of  the  effects  of  green  manuring  than  is 
furnished  by  the  humus  theory. 

In  the  first  place,  then,  buckwheat  is  sown  during  fallow,  that  is,  in  the  inter- 
val of  the  growth  of  the  cereals,  whilst  the  incessantly  progressing  degradation 
of  the  minerals  in  the  soil  enriches  it  with  the  saline  and  soluble  earthy  constit- 
uents necessary  for  the  successful  cultivation  of  the  cereals. 

Secondly,  the  seeds  of  buckwheat  contain  no  inconsiderable  amount  of  mineral 
eonstitucBts,  and  more  especially  of  phosphoric  acid,  which  being  incorporated 
with  the  sou,  may  prove  of  some  benefit  to  the  succeeding  crop  of  cereals. 

These  seeds  yiela  upon  incineration,  1-52  per  cent,  of  mineral  matters,  which 
are  constituted  as  follows : — 


SnlMtancei  flolnhle  in  witer. 


In  100  Puts. 


In  100  Parts. 


(PotaM, 
Sod«. 
Carbonic  Acid, 
Salphnric  Acid, 
Chlorine. 


SnbaiancM  aoluble  in  bydfochlorio  acid 36 


10 


fLime. 
Ma^esia. 
Aliunina, 
Peroxide  of  Iron, 
Phoapfaoric  Acid. 
Silica. 


Aeaidae 

Thirdly — and  this  is  by  far  the  most  important  circumstance  to  be  considered, 
in  explaininff  the  influence  of  buckwheat  upon  the  subsequent  fertility  of  the 
soil — this  plant  has  the  power  of  transferring,  by  means  of  its  deeply  penetra- 
ting roots,  certain  mineral  ingredients  from  the  lower  to  the  upper  layers  of  the  s(n1. 

You  know  very  well  that  plants  do  not  send  their  roots  to  equal  depths  in  the 
soil,  and  that  some  plants,  the  cereals  especially,  spread  their  roots  merely  mto 
the  most  superficial  parts,  and  consequently  they  draw  their  supply  of  nourish- 
ment only  from  the  uppermost  soil ;  and  however  rich  in  saline  ana  earthy  mat' 
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ten  suitable  to  these  plants  the  deeper  layers  of  the  soil  may  be,  they  are  not 
ftYailable  to  these  ])lants,  since  their  roots  cannot  penetrate  down  to  them. 

Now,  if  we  cultiyate  a  plant  with  deeper  roots  than  the  cereals  possess,  such 
as  buckwheat  for  example,  uj^on  a  field  the  surface  of  which  has  been  exhausted 
bf  the  cultivation  of  cereals,  it  is  quite  natural  to  expect  that  the  lower  strata  of 
the  soil  should  afford  the  necessary  mineral  ingredients  for. the  luxuriant  growth 
of  the  deeper  rooted  plants. 

And  if,  when  the  latter  plants  are  more  or  less  developed,  we  take  care  to  in- 
corporate them  with  the  soil  instead  of  removing  them  firom  the  field,  the  mine- 
ral constiments  of  the  leaves,  stems,  and  to  a  certain  extent,  of  the  roots,  will  be 
I  transferred  to  the  upper  layers  of  the  soil ;  the  putrefaction  and  decay  of  those 
parts  of  plants  liberate  the  mineral  matters,  in  a  state  capable  of  bemg  assimi- 
lated by  subsequent  crops  of  plants  the  roots  of  which  derive  nourishment  only 
from  near  the  surface.  Thus  it  is  that  buckwheat  may  benefit  the  subsequent 
crop  of  cereals.  It  may  be  objected  to  this  view  of  the  matter,  that  buckwheat 
beiag  decidedly  a  lime-plant,  must  transfer  from  the  lower  to  the  upper  siurfkce 
of  the  soil  chiefly  such  mgredients  as  are  of  no  use  to  the  cereals,  the  latter  be- 
ing silica  plants.  But  we  may  imagine  instances  where  the  surface  of  a  field 
contains  a  sufficient  amount  of  silica,  and  vet  is  deHcient  in  (he  sulphates  and 
phosphates  of  lime  and  potass, — salts  equally  essential  to  the  growth  and  devel-  \ 
opment  of  the  cereals,  although  onlv  to  an  inferior  amount.  \i  is  obvious  that 
i&  such  cases,  the  growth  of  buckwheat  and  its  subsequent  incorporation  mto  the 
soil  may  prove  advantageous  to  the  cultivation  of  cereals,  by  supplymg  a  certain 
amooDt  of  the  necessary  phosphates  and  sulphates  of  lime  and  potass. 

With  respect  to  the  formation  of  humus  in  the  soil,  from  the  incorporated 
backwheat  plants,  it  cannot  be  controverted  that  humus  is  formed  in  this  man- 
ner of  manuring;  but  I  think  I  have  abundantly  proved  to  you  in  the  course  of 
these  Lectures,  that  this  humus  contributes  nothmg  toward  the  support  of  the 
cereals,  except  the  mineral  ingredients  which  were  contained  in  the  plants  from 
' !  the  decay  of  which  it  was  formed. 

Taking  everything  into  consideration,  I  think  we  are  justified  in  asserting  that 
the  direct  advantages  of  green  manure  are  very  insignificant,  and,  moreover,  may 
be  obtained  with  rar  greater  facility  by  other  methods  of  manuring.  The  indi* 
rect  advantages  derivable  from  green  manuring  are  exclusively  owing  to  the 
simultaneous  application  of  fallow  and  the  rotation  of  crops,  smce  in  order  to 
manure  with  green  crops,  silica  plants  are  alternated  with  lime  plants. 

The  same  remarks  are  applicable  to  all  green  crops  employed  as  manures,  to 
lupins,  clover,  and  all  fallow  crops,  and  to  the  cultivation  of  saintfoin,  lucerne, 
&c.,  the  leaves  and  stems  of  which  are  used  as  fodder  for  cattle,  whilst  the 
roots  and  part  of  the  stems  are  left  in  the  soil,  and  whilst  still  green  and  fresh 
incorporated  into  it  by  ploughing. 

HUMUS  MANURE. 

By  humua  manure  we  understand  plants  or  parts  of  plants  in  a  state  of  decay. 
The  straw  of  the  cereals,  the  stems  of  cultivated  plants  hot  suitable  for  fodder, 
the  fallen  leaves  of  trees,  and  generally  all  vegetable  refuse,  come  under  this  de- 


nommation,  as  they  are  carried  to  the  fields  wholly  or  in  part  converted  into  hu- 
mus. In  most  cases  these  vegetable  matters  are  more  or  less  accidentally  or  in-  | 
teationally  mixed  with  animal  substances,  in  consequence  of  the  uses  to  which  | 
they  have  been  previously  applied,  such  for  instance  as  the  straw  employed  for  i 
Utter ;  but  this  need  not  kiterfere  with  our  examination  and  correct  apprehen-  < 
»en  of  this  subject;  and  it  will  be  useful  to  have  an  especial  and  precise  notion  \ 
(^  the  nature  and  effects  of  vegetable  substances  when  employed  as  manures. 

In  order  to  have  a  clear  apprehension  of  this  matter,  let  me  recall  to  your 
mind  what  I  have  already  stated  with  respect  to  humus,  in  the  sixth  Lecture, 
namely,  that  vegeuible  humus  is  formed  by  the  decay  of  plants  or  parts  of  plants, 
and  that  in  the  process  of  decay,  carbonic  acid  and  ammonia  are  evolved,  and 
npoQ  the  completion  of  the  process,  and  the  entire  dissolution  and  destruction  of  \ 
the  humus,  nothing  remains  behind  but  the  inorganic  matters,  which  the  plants  < 
themselves  would  have  leA  in  the  form  of  ashes,  had  they  been  burnt  instead  of  \ 
«ndergoing  the  process  of  decay.  Such  a  thins,  therefore,  as  vegetable  humus 
without  mineral  constituents  cannot  exist,  and  all  inferences  drawn  from  the 


faYorable  effects  of  humus  upon  Tegetation,  without  regarding  these  mgredienu, 
must  be  altogether  fallacious,  since  they  proceed  upon  the  assumption  of  proper- 
ties belonging  to  a  substance  altogether  unknown. 

De  Saussure  found  by  experiment  that  humus  originating  in  the  decay  of  oak- 
wood  left,  upon  combustion,  4  per  cent,  of  ashes,  and  that  humus  produced  by 
the  decay  of  the  whole  plant  of  a  species  of  alpine  rose  {Rhododendron  ferru- 
eineutn)  left  upon  incineration  14  per  cent,  of  ashes.  These  ashes  exhibited  the 
following  constitution  in  100  parts : 

Carbonate  of  PotaflB 14 

HydrochlorateofPotaM 23 

Salphate  of  FotaM 1« 

Phoaphate  of  the  Bartlis 17-25 

CarbonateaoftheSartha 21-50 

Silica  (Silicic  acid) 3-25 

Iron,  Mangaaeae  and  Loaa 5 

10000 

And  the  case  is  the  same  with  the  several  kinds  of  humus  origmating  in  the  de- 
cay of  straw,  leaves,  or  any  other  vegetable  substances,  upon  incineration  they 
invariablv  yield  ashes  containing  the  same  salts  and  earths  as  the  ashes  of  the 
plants  whence  they  are  derived. 

It  is  upon  these  salts  and  earths  that  the  efficacy  of  humus  as  a  manure  es- 
sentially depends  ;  the  carbonic  acid  formed,  and  the  small  amount  of  ammonia 
liberated  during  its  deca^,  perform  but  a  very  subordinate  part.  This  is  evident^  I 
from  facts  and  observations  derived  from  practical  experience.  Everjr  farmer 
knows  that  the  various  kinds  of  humus  differ  in  degree  as  to  their  nutritive  pro- 
perties, and  consequently  that  they  are  of  very  different  and  unequal  value ;  these 
differences  are  inexplicable  so  long  as  we  ascribe  the  effects  of  humus  to  the  evo- 
lution of  carbonic  acid,  and  the  minute  amount  of  ammonia  it  yields ;  but  when 
we  once  understand  that  the  value  of  vegetable  humus  as  a  manure  depends  upcm 
the  earths  and  salts  contained  in  it,  we  can  clearly  account  for  the  different  value 
of  various  kinds.  Thus  we  perceive  why  straw,  for  instance,  should  be  so  valu- 
able as  a  manure  for  the  cultivation  of  the  cereals,  since  we  know  it  contains  all 
those  mineral  ingredients  which  the  plants  require  from  the  soil  for  their  full  de- 
velopment. Humus  originating  in  the  decay  of  silica  plants  will  have  the  high- 
est value  as  manure  for  the  cultivation  of  silica  plants,  whilst  the  humus  derived 
from  lime  plants  will  serve  best  as  a  manure  for  lime  plants,  &c.  &c.  The  con- 
clusions derived  from  practical  experience  completely  bear  out  and  confirm  the 
new  theory  of  manures,  whilst  they  stand  directly  opposed  to  the  old  theory. 
The  principle  of  the  new  theory  is,  that  the  chemical  action  of  vegetable  ma^ 
nures  upon  the  soil  depends  solely  upon  the  salts  and  earths  contained  in  them. 

ASHES  MANURE. 

Assuming,  then,  that  our  new  theoty  of  manures  is  established  both  upon  the 
results  of  practical  experience  and  scientific  reasoning ;  we  may  assume  that  it 
is  altogether  indifferent  whether  the  salts  and  earths  needed  for  the  crops  are 
carried  to  the  soil  in  humus,  or  whether  we  apply  them  in  the  shape  of  ashes, 
which  we  have  obtained  by  the  incineration  of  vegetable  substances.  A  great 
many  practical  experiments  support  this  theoretical  assumption.  The  ashes  of 
vegetaole  substances  are  in  many  instances  successfully  employed  as  manure. 
The  burning  of  potato  plants  and  other  refuse  upon  the  nelds,  and  spreading  the 
ashes,  is  frequently  practised.  The  favorable  effects  of  wood  ashes,  of  the  ashes 
of  turf,  and  tne  several  varieties  of  coal,  and  of  the  saline  matters  Idft  as  a  resi- 
due in  the  manufacture  of  soap,  have  long  been  known,  and  their  application  in 
manuring  practised,  especially  for  grass  lands.  Should  there  be  no  especial  rea- 
son for  the  use  of  humus  as  manure,  such,  for  example,  as  iu  mechanical  opertp 
tioQ  on  the  soU,  {vide  Lect.  vii.,)  or  the  very  slow  and  gradual  supply  of  its  saltt 
and  earths,  whicn  thus  economises  the  amount  in  a  given  time ;  there  will  be 
no  necessity  to  await  the  sradual  decay  of  humus,  and  the  slow  process  of  libe- 
rating these  earths  and  salts ;  the  ashes  obtained  by  burning  the  vegetable  sub- 
stances may  be  employed  with  equal  or  greater  advantage. 

Professor  Liebig  has  mentioned,  in  nis  "  Agricultural  Chemistry,'*  a  very 
striking  iUustration  of  the  uses  and  value  of  ashes  as  manures.    In  the  neighbor- 
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hood  of  Heidelberg,  the  wood-cattere  have  the  privileffe  of  cultiyating,  for  their 
own  advantage,  portions  of  land  from  which  the  trees  have  been  cleared.  The 
soil  consists  chiefly  of  sandstone,  and  although  admitting  the  growth  of  trees,  is 
altogether  sterile  for  any  kind  of  grain ;  hut  by  burning  the  branches,  leaves  and 
roots  of  trees,  and  applying  the  ashes  to  portions  of  the  soil,  they  are  able  suc- 
cessfally  to  cultivate  the  cereals. 

In  concluding  this  Lecture,  I  must  observe  that  when  we  have  once  admitted 
the  efficacy  of  manuring  the  vegetable  ashes,  it  is  no  longer  difficult  to  ccxiceive 
that,  in  the  absence  of  a  sufficient  amount  of  vegetables  available  as  manure,  we 
may  with  equal  advantage  substitute  for  them  chemical  preparations  which  re- 
semble as  closely  as  possible,  in  their  constitution,  the  various  kinds  of  vegetable 
ashes  lor  which  they  are  intended  to  be  substituted. 

There  is  still  one  more  remark  before  we  conclude,  which  must  not  be  passed 
over.  The  design  of  manuring  is  in  most  cases,  and  chiefly,  to  induce  a  more 
Tigorous  growth  and  productiveness  of  the  cereals.  Now,  it  is  obvious  that  for 
the  attainment  of  this  object,  the  substances  employed  for  manure  must  contain 
such  salts  and  earths  as  tne  cereals  require  for  their  development,  so  as  to  sunply 
any  deficiency  in  the  mineral  constituents  of  the  soil.  Thus,  if  a  soil  intendea  for 
the  cultivation  of  the  cereals  be  deficient  in  the  phosphates,  for  instance,  it  is 
certain  that  vegetable  manure  will  be  of  no  use,  because  all  those  parts  of  plants 
which  are  useless  for  any  other  purposes  than  manure,  contain  only  a  very 
minute  amount  of  phosphates.  Yegetsa>]e  manure  will  prove  more  advantageous 
if  the  soil  be  deficient  in  sulphates,  but  it  is  unquestionably  of  the  hiebest  use  in 
eases  where  the  soil  does  not  contain  a  sufficient  amount  of  available  silicates  ; 
in  this  case  the  straw  of  the  cereals  is  of  the  greatest  use  and  efficacy  as  manure. 


LECTURE  XVI. 

AKQCAL  MANURES. 

CompOBtiQii  of  Fapes  and  Urine Du^  Manure.... Poadrette Bone  Miniire....0tb8r 

Animal  Snbfltanoee. .. .Urine Guano.... Ammoniacal  Bait». 

Gemtleken  :— In  mv  fourteenth  Lecture  I  explained  to  you  that  portions  of  the 
mineral  constituents  oi  plants,  or  rather  of  those  parts  of  plants  which  serve  for 
the  nutrition  of  man  and  animals,  are  absorbed  into  the  blood,  and  enter  into  the 
constitution  of  the  bones  and  the  various  tissues  of  the  body,  and  aAerwards,  in 
the  course  of  the  incessant  alteraticms  and  transformations  of  matters  going  on  in 
the  animal  body  during  life,  are  eliminated  from  the  organism  in  the  urine ; 
whilst  other  portions  pass  unaltered  through  the  intestinal  canal,  and  are  ex- 
pelled from  the  body  as  fsces.  Since  it  is  the  purpose  of  manuring  to  restore 
to  the  soil  all  the  matters  which  have  been  withdrawn  from  it  by  plants,  it  is  ob- 
vious that  the  faeces  and  urine  of  man  and  of  animals  employed  for  this  purpose 
must  be  a  very  direct  means  of  effecting  this  restitution. 

The  foUovvmg  Tables,  the  results  of  the  chemical  analysis  of  different  kinds  of 
fieces  and  urine,  will  show  you  the  composition  of  these  excrements : — 

Fresh  Horse's  Dung  contained  in  100  parts  (the  horse  was  fed  with  oats,  straw 
and  hay)— 

3*7    of  biliaiy  matter  and  coloring  matter  in  a  atate  of  alteration. 
6-3    of  mncoa,  (erode,)  &c.  &c. 
80-2    non-digeated  vegetable  remains  and  aahea. 
69-8    of  water. 


100.0 
The  amount  of  ashes  was  6  per  cent. 
BOH,  was  as  follows,  in  100  parts : — 

5     Phoaphate  of  Lime. 
18*75  Carbonate  of  Lime. 
36-35  Phospiiate  of  ^agnena. 
40      Bilidc  add. 


Their  Constitution,  according  to  Jack« 


Fresh  Cow's  Dung  ccmtamed  in  100  parts  (the  cow  was  fed  with  potatoes,  • 
beans,  straw,  and  hay) — 

3-8    ofbOeiinartateof  alteratbiL 
8*3    nmciifl»  &c. 

14*1    non-digeflled  (erode)  vegetable  lemainB  and  aahea. 
75-4    water. 

100-0 
The  ashes  amounted  to  about  6  per  cent.:  their  constitution,  according  to 
Haidlen,  was  as  follows : — 

10-9    Phosphate  of  Lime. 
10-0    Phosphate  of  Magnesia. 
8*5    Perpnosphate  of  Iron. 
1-5    Carbonate  of  Potass. 
31    SnlphateofLime. 
63-7    Silicic  Acid. 
8-3    Loss. 

100-0 

Horse's  (Trine  contained  in  100  parts,  according  to  Vauquelin— 

1*1  Carbonate  of  Lime. 

0^  Caibonate  of  Soda. 

9-4  Hipparate*ofSoda. 

0-9  HydrocUorate  of  Potass. 

0-7  Ursa.! 

94-0  Water. 

100-0 

Cow's  Urine  contained  in  100  parts,  according  to  Brande — 

1-5  Hydrochlorate  of  Potass  and  Ammonia. 

0-6  Solphate  of  Potass. 

0*4  Carbonate  of  Potass. 

0-3  Phosphate  of  Lhne. 

0-4  Ureau 

96-8  Water. 

100-0 
Human  Fseces  contained  15  per  cent,  of  ashes,  which,  according  to  Berzeiius, 
are  constituted  as  follows : — 

67    Phosphate  of  Lime,  Phosphate  of  Magnena,  Solphate  of  Lime  (tracea) 
5    Solphate  of  Soda,  Solphate  of  Potass,  Phosphate  of  Soda. 
5    CaxfxmateofSoda. 

11  Silicio  Acid. 

12  Carbon  and  loss. 

100 
Human  Urine,  according  to  Berzeiius,  was  composed  as  follows,  in  1000  parts: 
30*10  Urea. 
17*14  Lactic  Acid  (T),  Lactate  of  Ammonia  (r]t  extractire  Anunal  Matter. 

100  Urio  Acid. 

0-38  Mocos 
371    Solphate  of  Potass. 

3-16  Solphate  of  Soda. 

3-94  Phosphate  of  Soda. 

1-65  Phosphate  of  Ammonia. 

4-45  Hydrochlorate  of  Soda. 

1*50  Hydrocfaknate  of  Ammonia. 

1-00  Phosphate  of  Magnesia  and  Lime. 

0-03  Silicic  Acid. 
933-00  Water. 

lOOOHX) 

To  these  analyses  I  will  add  those  of  Güjlvo,  a  substance  which  has  of  late 
assumed  great  importance  in  agriculture.  Guano  (from  the  word  «Huanu," 
f^cest)  is  an  earthly  substance  of  a  light-brown  color,  penetrating  odor,  and 

*  Hippozic  acid  is  an  arnnic  acid,  ooconing  In  the  oiine  of  the  hezbivorous  animals,  and  espedsDy  in 
äiat  Of  me  horae ;  it  contain«  8  per  cent  of  Nitro^pen.  ' 

t  Urea  is  a  compound  organic  mbstanoe,  invariably  present  in  the  orine  of  man  and  of  the  higher  «»«tr  of  ' 
flipiwia]« :  it  ifl  diflimguiwhed  by  the  rery  considerable  propootion  of  Nitrogen  it  contains,  (47  per  cent)     Tbs 
amount  of  Urea  is  jMrdculoriy  great  in  the  urine  of  the  caniivoroaa  animals. 

X  Liebig  has  recently  shown  that  human  urine  contains  no  lactic  acid,  but  always  hippuric  acid. 


strongly  ealine  laste.  It  is  deriyed  from  the  deoompontiaD  of  the  ezerements  of 
Tmrioug  kinds  a[  sea-birds,  which  feed  chiefly  upon  fish.  It  is  brought,  as  y<xi 
well  know,  from  the  Soath  Sea  coaste,  and  recently  it  has  been  found  in  consid- 
erable quantities  on  the  coast  of  Africa. 

The  :oUowing  are  analyses  of  two  Tarieties  of  Guano,  met  with  in  commerca: 

Qwno  of  LirerpooL       Goano  of  Lkm. 

(BaBTBLS.)  (VQI.SBL.) 

H^rdrochlorate  of  Ammoua 6*500  4-9 

Oxalate  of  Ammonia 13*351  10-6 

Urate  of  Ammonia 3-M4  1H> 

Fhoaphate  of  Ammonia S.2S0  CD 

Cera!  (wajn)  anbatance 0-600  OOH) 

Salpfaateof  pQtaaa 4-297  5-5 

Sulphate  of  Soda. 1119  3-8 

Phosphate  of  Soda. 5-291  GOD 

(Doable)  Pboaphate  of  Ammonia  and  Lime 419«      •  36 

Hydrochlorate  of  Soda. 0100  00-0 

Phosphate  of  Lime 9-940  U^ 

Oxalate  of  Lime 16.360  7-0 

Alumina. 0-104  00-0 

Reaidne  inaolnble  in  Nitric  Acid 5*800  4-7 

Loas  (Water,  Ammonia,  Organic  Matter) 23*918  33*3 

100-000  100-0 

The  preceding  tabular  results  of  analyses  will  show  you,  not  merely  that  feces 
and  urine  contain  certain  mineral  ingredients,  which  are  recognised  as  the  same 
which  cultivated  plants  withdraw  from  the  soil,  but,  on  comparing  them  to- 
gether, you  will  perceive  that  there  exist  considerable  differences  between  the 
various  kinds  of  tseces  and  urine. 

Thus  you  find  silicic  acid  present  in  all  the  different  kinds  of  excrement ;  but, 
whilst  the  ashes  of  cow's  dung  contain  63  per  cent.,  and  of  horse's  dung  40  per 
cent  of  this  substance,  the  ashes  of  human  fseces*^  contain  only  11  per  cent.  Or, 
if  you  look  at  the  relative  proporticms  of  phosphates,  you  will  find  similar  differ- 
ences, but  inversely — the  ashes  of  cow's  dung  contaming  scarcely  30  per  cent., 
those  of  horse's  dung  41  per  cent.,  whilst  the  ashes  of  human  excrement  contain 
nearly  70  per  cent,  of  these  salts.  It  would  be  a  great  error  to  suppose  these  dif- 
ferences to  be  merely  accidental :  so  far  from  this,  it  can  be^positively  proved  that 
this  difference  in  the  constitution  of  the  excrements  of  various  animals  depends  \ 
upcn  the  nature  of  the  alimenU  partaken  of.  The  cow  fed  upon  hay,  straw,  po- 
tatoes, vegetable  substances,  in  the  ashes  of  which  above  60  per  cent,  of  sUicic 
acid  is  found ;  the  latter  substance,  beinf  incapable  of  assimilation  by  the  animal 
organism,  is  expelled  with  the  fsces.  The  small  amount  of  phosphates  in  cow's 
dung,  is  accounted  for  in  the  same  manner.  If  the  horse  is  red  upon  straw,  hay 
and  oats,  and  we  consider  that  the  grain  of  all  the  cereals  contain  a  considerable 
amount  of  phosphates,  as  compared  with  other  parts  of  the  plants,  we  have  a 
satisfactory  explanation  of  the  larger  amount  of  phosphates  and  the  smaller 
amount  of  sihcates  contained  in  horse's  dung,  as  compared  with  cow's  dung. 
The  same  relative  proportion  of  silicates  and  phosphates  would  be  found,  if  the 
fodder  of  the  horse  and  that  of  the  cow  were  burned,  and  the  ashes  examined. 

The  food  of  man  consists  principally  of  wheat,  flour  and  animal  flesh,  sub- 
atances  the  ashes  of  which  are  exceedingly  rich  in  phosphates ;  hence  the  large 
proportionate  amount  of  phosphates  (70  per  cent.)  and  the  inferior  amoiitii  uf  si- 
kcates  (11  per  cent.),  found  in  the  ashes  of  human  excrements. 

In  the  same  manner,  when  we  compare  the  constitution  of  the  urine  of  the 
various  species  of  animals,  we  find  difierences,  to  no  inconsiderable  extent,  al- 
though less  important,  with  regard  to  the  amount  of  salts  and  earths,  than  to  the 
ireneral  organic  compounds  contained  in  urine,  especially  uric  acid  and  urea. 
When  we  consider  tnat  the  salts  and  earths  eliminated  in  the  urine  are  those 
which,  being  absolutely  necessary  for  the  nourishment  of  the  animal  body,  have 
entered  the  circulation,  and  have  been  subsequently  separated  from  the  blood  in 
the  course  of  the  incessant  changes  proceeding  in  the  organism ;  and  further,  that 
animals  of  the  higher  classes  all  require  for  their  nourishment  nearly  the  same 
salts  and  earths,  we  can  understand  why  the  urine  of  different  kinds  of  animals 
exhibits  no  material  difference  with  regard  to  the  relative  amount  of  these  salts 
and  earthy  matters. 


The  analyses  of  the  urine  of  the  horse  and  the  cow,  which  I  have  given  abore, 
are  in  as  far  defective  as  the  amount  of  the  phosphates  which  they  inyariably 
Gontain  is  not  stated.  Fau^ue/m  probably  took  no  notice  of  them,  because  at  the 
time  those  analyses  were  made  they  were  deemed  of  no  importance,  whilst  the 
organic  constituents  of  the  urine,  the  urea  and  uric  acid  contamed  in  it,  were  con- 
sidered as  the  most  important  ingredients.  The  phosphates  only  appeared  to  be 
of  interest,  inasmuch  as  in  certain  diseases  of  man  and  animals  they  accumulate 
in  the  bladder  in  the  form  of  stone. 

The  error  of  estimating  the  value  of  urine  as  a  manure,  by  its  amount  of  or- 
ganic constituents,  is  too  obvious  to  need  repetition  here.  It  may  be  questioned 
whether  the  organic  matters  of  urine  are  of  any  use  in  promoting  vegetation,  but 
it  cannot  be  questioned  whether  the  inorganic  constituents  are  of  use,  since  we 
know  with  positive  certainty  that  they — and  more  especially  the  phosphates,  as  I 
shall  show  you  in  the  sequel — exercise  a  powerfully  fertilising  inttuence  upon  the 
soil. 

I  have  stated  that  urine  of  different  animals  varies  in  composition  chieflv  with 
respect  to  the  amount  of  urea,  uric  acid,  and  other  organic  compounds,  wnich  it 
contains.  The  tables  given  above  exhibit  these  differences  very  clearly.  Thus, 
whilst  1000  parts  of  the  urine  of  the  cow  contain  only  four  parts  of  urea,  and 
1000  parts  oi  the  urine  of  the  horse  seven  parts,  human  urea  contains  thirty  parts 
of  urea  in  1000.  Urea  and  uric  acid,  by  decomposition,  form  a  large  amount  of 
ammonia  ;  and  we  may  observe  again  here,  that  it  is  chiefly  by  the  dissolution  of 
these  organic  substances  that  the  ammonia  withdrawn  from  the  atmosphere,  in 
vegetation,  after  passing  throus^h  various  transformations,  and  forming  the  nitro- 
genous constituents  of  vegetable  and  animal  bodies,  and  undergoing  other  chan- 
ges, is  again  restored  to  the  atmosphere.  From  the  ammonia  of  the  atmosphere 
plants  derive  their  proximate  nitrogenous  constituents.  Urea  as  a  source  ot  am- 
monia may  be  of  importance  as  an  ingredient  in  manures  ;  it  is  especially  abund- 
ant in  the  dung  of  birds,  all  the  excrements,  including  the  urine,  being  evacuated 
together  by  birds ;  this  dung  is,  with  the  exception  of  that  of  serpents,  (which  is 
almost  pure  urate  of  ammonia,)  richer  in  uric  acid  than  that  of  any  other  animal. 

Having  somewhat  diverged  from  the  direct  purpose  of  the  present  Lecture,  I 
shall  now  present  you  with  a  few  short  and  comprehensive  axioms,  the  condensed 
results  of  our  examinations  and  discussi(xis  respecting  manures  and  the  nutritian 
of  plants  in  general. 

A.  All  plants  require  for  their  perfect  development  certain  constitu- 
ents OF  the  soil,  without  which  their  full  growth  is  impossible. 

B.  All  the  aliments  of  man  and  of  animals  are  derived  either  directlt 
OR  indirectly  from  the  vegetable  kingdom. 

C.  The  excrements  of  man  and  animals  (including  the  xtrine)  contain  all 

THE  mineral  constituents  OF  THE  PLANTS  WHICH  HAVE  SERVED,  EITHER  DIRECTLT 
OR  INDIRECTLY,  FOR  THE  FOOD  OF  l^IAN  AND  ANIMALS. 

D.  By  RESTORING  TO  THE  SOIL  THE  EXCREMENTS  AND  URINE  OF  MAN  AND  ANIMALS, 

those  ingredients  are  restored  to  the  soil  which  the  crops  have  removed. 

£.  The  urine  of  man  and  animals  contains  a  considerable  amount  of  nitro- 
genous SUBSTANCES,  THE  DECOMPOSITION  OF  WHICH  GIVES  RISE  TO  THE  FORMATION  OF 
AMMONIA. 

F.  It  is  from  ammonia  that  plants  derive  the  nitrogen  of  THSIR  NITROGE- 
NOUS CONSTITUENTS.  ^ 

These  axioms,  which  I  consider  indisputable,  explain  at  once  the  efficacy  of 
manures  composed  of  animal  excrements  and  urine.  Without  the  presence  of 
the  phosphates  no  plant  can  produce  perfect  seeds,  and  we  therefore  see  the  im- 
portance of  restoring  to  the  soil  those«  salts  which  the  crops  have  removed.  The 
cereals  are  cultivate  chiefly  for  their  grain,  which  serves  for  the  food  of  man, 
and  it  is,  therefore,  obvious  that  human  excrements  being  richer  in  phosphates 
than  those  of  any  animal,  must  be  particularly  efficacious  as  a  manure  for  the  ce- 
reals,— whilst  the  dung  of  the  ht^rse  and  the  cow  are  far  inferior.  We  wiÜ  now 
proceed  to  a  more  especial  consideration  of  the  various  kinds  of  manure,  and  the 
forms  under  which  animal  substances  are  employed  for  manuring. 

DUNG. 

In  estimating  the  value  of  dung  as  manure,  we  must  consider  that  it  consists 


ANIMAL    MANURES. 

chiefly  of  the  feces  of  animals,  mixed  with  very  little  urine,  the  quantity  of  tht 
latter  Tarying  with  the  mode  of  collecting  the  dung.  The  nitrogenous  coostitn- 
ents  of  dunff  amount  to  nothing  in  comparison  with  those  of  urine,  and  may  be 
altogether  disregarded  in  estimating  its  value  as  a  manure.  The  efficacy  of  dunjg 
as  a  manure  depends  mainly  upon  the  phosphates  which  it  contains.  This  is 
shown  by  the  facts,  that  fresh  duns  is  rarely  employed  as  manure,  but  is  permit- 
ted to  pass  into  a  more  or  less  perf^t  state  of  decomposition,  and  it  is  then  found 
lather  to  have  increased  than  lessened  in  value.  In  the  process  of  decomposition 
it  evolves  considerable  quantities  of  carbonic  acid  and  ammonia,  which  escape 
into  the  atmosphere ;  if,  therefore,  after  this  process,  its  useful  properties  as  mv 
Bure  be  increased,  it  is  obvious  that  these  properties  depend  neither  upon  its  car- 
bonaceous nor  nitrogenous  constituents.  If  we  refer  its  value  as  manure  to  its 
amount  of  phosphates,  the  matter  is  explained  veiv  simply ;  a  larger  amount  of 
the  mineral  constituents  of  the  dung  are  separated  during^  the  putrefaction,  and 
raidered  immediately  capable  of  being  assimilated  by  the  plants,  whilst,  from 
fresh  dung,  the  separation  of  these  salts  proceeding  slowly  aner  its  application  to 
the  soil,  its  action  as  a  manure  is  retaided.  The  per  centage  amount  of  salts  in 
putrid  dung  must,  of  course,  be  proportionally  greater,  inasmuch  as  the  escape  of 
carbonic  acid  and  ammonia  into  the  atmosphere  must  necessarily  diminish  the 
bulk  of  the  whde  mass. 

POUDHETTE. 

upon  the  Continent,  in  the  vicinity  of  many  large  towns,  where  more  fieces  are 
produced  than  can  be  employed  as  manure  in  the  immediate  neighborhood, 
means  are  employed  to  reduce  them  into  the  least  possible  bulk,  and  to  make 
them  perfectly  dry  and  portable,  in  order  to  facilitate  their  carriage  to  more  dis- 
tant ports,  and  to  render  them  less  offensive.  For  thb  purpose,  the  excrements 
are  removed  from  the  receptacles  appropriated  to  them  m  the  houses,  and  placed 
in  deep  pits,  where  thev  undergo  the  process  of  putrefaction,  and  finally  become 
perfectly  dry,  and  are  then  sold  as  manure ;  or  another  process  is  had  recourse  to 
—the  excrements,  whilst  stül  moist,  are  mixed  with  quick-lime,  and  spread  out 
in  layers  to  dry.  The  latter  i»  the  more  speedy  method  of  accomplishing  Üie  puf- 
pose.    The  dry  and  inodorous  mass  thus  produced  is  called  Poudrette. 

In  examining  closely  the  chemical  processes  which  take  place  in  these  two 
methods  of  manufacturing  poudrette,  we  perceive  that  a  more  or  less  complete 
destruction  of  the  organic  constituents  of  the  excrement  ensues ;  all  the  volatile 
products  of  decomposition,  and  especially  the  carbonic  acid  and  ammonia,  are 
expelled.  The  original  amount  of  nitrogen  in  the  fsces  is  in  the  first  method 
reduced  to  a  minimum ;  and,  in  the  case  of  the  emplojfment  €^  lime,  it  disap- 
pears altogether.  The  salts  contained  in  the  faeces  remain ;  and  it  is  exclusivelt 
to  their  presence,  and  more  especially  to  that  of  the  phosphates,  that  the  well- 
known  fertilising  effect  of  poudrette  must  be  attributed.  This  affords  us  a  very 
satisfactory  proof  that  the  value  of  dung  as  manure  does  not  depend  upon  its 
nitrogenous  organic  constituents. 

BOKE  MANURE. 

The  bones  of  animals  and  of  man  consists  of  an  animal  substance  termed 
gelatine,  and  certain  inorganic  matters.  The  gelatine  of  bones,  as  you  well  know, 
may  be  employed  in  the  manufacture  of  glue ;  the  other  parts  of  bones,  which 
remain  behmd  after  the  bones  are  burned,  are  the  inorgamc  salts :  these  exist  in 
such  a  preponderating  proportion  as  to  cause  the  calcined  bone  to  retain  its  ori- 
ginal form.  A  bone  which  has  undergone  the  process  of  calcination  differs  from 
bone  in  its  original  state  only  in  being  deprived  of  gelatine  ;  it  is  white,  of  less 
weight,  brittle,  and  easily  reduced  to  powder.  The  average  amount  of  organic 
sobäance  ccmtained  in  tb«  bones  of  the  mammalia  and  of  man  may  be  assumed 
to  be  32  to  33  per  cent. — this  organic  matter  contains  somewhat  more  than  5 
per  cent,  of  nitrogen— whilst  the  remaining  67  or  68  per  cent,  of  inorganic  mat- 
ters consist  principally  of  phosphates  (52  to  57  per  cent.) 

The  following  analyses  of  bones  are  from  Berzelius : 


y«M 
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BoBMofan  Qx. 

Animal  matler  (gelatme) 33-30  3330 

Soda,  with  Common  Salt 1-90  2*45 

Carbonate  of  Lime 11-30  3-85 

Phosphate  of  Lima 51-04  55.45 

Fluoride  of  Calcium  m 8-00  S-M 

Phosphate  of  Magneala 116  305 

lOOHX)  ;oo*oo 

It  might  be  supposed  that  the  nitrogen  contained  in  the  gelatine  of  bones  im- 
parts to  them  their  power  of  fertilisuijg^  the  soil.  Experience  has,  howeTCTy 
proved  that  bones  calcined,  and  thus  entirelj^  deprived  of  their  gelatine»  act  more 
advantageously  upon  the  soil  than  bones  m  their  natural  state.  The  presence 
of  the  nitrogenous  organic  constituent  of  the  bones,  therefore,  must  be  considered 
to  act  as  an  obstacle  to  the  rapid  manifestation  of  their  fertilising  influence.  The 
phosphates  of  bones,  as  we  have  seen  to  be  the  case  with  humus,  can  only  be- 
come capable  of  being  assimilated  by  plants  after  the  destruction  of  the  organic 
substance  by  decay  or  putrefaction.  This  destructive  process  may  be  exceed- 
ingly protracted  in  bones,  and  may  make  their  application  as  manure,  in  their 
uncalcined  state,  utterly  inadmissible  for  the  purpose  of  manure. 

OTHER  ANIMAL  SUBSTANCES  AS  ICANURES. 

In  certain  localities,  where  peculiar  circumstances  create  a  supply  of  animal 
substances  which  cannot  be  employed  for  any  other  more  important  purpose, 
tjbese  are  used  as  manure.  Thus,  wool,  ra^s,  hair,  horn,  and  other  substances, 
are  successfully  used  as  manure ;  but  this  is  not  opposed  to  our  assertion,  that 
the  phosphates  are  the  chief  cause  of  the  fertilising  effects  of  animal  matters. 
In  certain  parts  of  Southern  Russia,  the  wool  and  the  tallow  only  of  sheep  are 
articles  of  commerce ;  the  flesh  is  applied  as  manure.  As  civilization  advances, 
and  greater  facilities  are  afforded  for  intercourse  between  remote  places,  more 
advantageous  applications  for  such  substances  will  be  found,  and  they  will  cease 
to  be  used  as  manures. 

It  is  a  common  practice  in  many  parts  of  England,  bordering  on  the  sea,  to 
take  advanta^  of  any  remarkable  abundance  of  shell-fish,  or  of  fish  which  ap- 
pear at  certam  seasons,  particularly  sprats,  to  employ  them  as  manure.  Nay, 
vessels  have  been  sent  to  the  Shetland  Islands  for  cargoes  of  seals  for  the  same 
purpose.  These  facts  must  be  considered  highly  interesting,  inasmuch  as  they 
are  a  beginning  of  an  attempt  to  recover  from  the  ocean,  and  to  restore  to  the 
land,  the  immense  amount  <a  phosphates  which  continually  pass  from  the  land 
into  the  sea. 

If  you  consider  that  the  total  amount  of  the  phosphates  is  limited,  and  that  in 
numberless  places  it  is  impossible  to  prevent  the  excrements  of  man  and  of  ani- 
mals from  being  carried  away  by  water,  and  so  finally  to  reach  the  sea,  which 
must,  in  the  long  run,  tend  to  exhaust  the  land  of  these  salts,  it  will  be  obvioiu 
that  we  shall,  in  the  end,  be  obliged  to  seek  fur  means  lo  derive  these  salts  again 
from  the  ocean.  I  doubt  not  that  should  this  want  be  ever  generally  felt,  we 
might  resort  to  more  advantageous  methods  for  the  attainment  of  the  purpose 
than  have  been  thought  of  hitherto. 

This  is  another  proof  of  that  ceaseless  circulation  of  matter,  to  which  I  have 
before  had  occasion  to  call  your  attention  with  respect  to  the  salts  and  earths  of 
the  soil.  Human  necessities,  the  incessant  claims  of  our  soil  for  cultivation,  may 
compel  us  to  seek  for  means  to  accelerate  this  circulation  of  matter.  From  time 
immemorial,  such  a  circulation  of  the  phosphates  and  other  mineral  constituents 
of  plants,  has  existed  on  a  small  scale,  since,  with  every  aquatic  animal  and  fish 
consumed  by  man  or  animals,  phosphates  and  other  salts  are  removed  from  Üie 
water  and  mially  restored  to  the  soil  in  the  excrements  of  the  consumer. 

The  following  table  may  serve  to  give  some  notion  of  the  amount  of  the  phos- 
phates to  be  derived  from  this  source  : 

The  bono«  of  the  Pike  contain  55  per  cent  of  phoaphatea. 
of  the  Cod-fiah    "50 
"         of  the  Shark        "    33  "  « 

"  teeth  of  the  Shark     **    53  « 

Bhclla  of  the  CnuUoe«  l        k.j  m  u 

(Lobstera»  Crahs,  &c.)     ) 

Crabs' claw«  "    14  *  « 

Oyster  iheUa  "1*2  - 


It  belongs  to  this  place  to  mentioii  as  aziimal  manure,  the  refuse  of  the  manu- 
fiKture  of  glue,  especially  that  of  bones.  la  this  manufacture  bones  are  treated 
with  hydraulic  acid,  which  dissolves  out  all  their  inoreanic  constituents,  leaving 
the  gelatine  behind.  This  hydraulic  solution  of  the  saliae  constituents  of  bones, 
may  certainly  be  advantageously  employed  as  a  manure.  At  presait,  it  is  for  the 
most  part  thrown  away  as  useless,  ana  thus  hundreds  of  tons  weight  of  phos- 
phates are  lost  to  agriculture.  Experiments  with  this  solution,  tenmng  to  show 
how  far  it  might  be  employed  to  supersede  bone-dust,  would  certainly  be  of  the 
greatest  importance. 

No  better  illustration  can  be  found  of  the  vast  importance  of  a  supply  of  phos- 

{thates  to  agriculture,  than  is  furnished  by  the  importation  of  bones  into  Eng- 
and  from  Germany  and  other  parts.  Even  the  hAttle-fields  of  the  Continent 
have  been  ransacked,  and  the  bones  of  warriors  and  their  horses,  mixed  with 
the  bones  uf  cattle  and  sheep,  and  the  refuse  of  the  great  towns  and  villages, 
have  served  to  fertilise  the  soil  of  England,  exhausted  by  her  vast  population 
with  their  luxurious  habits  and  commercial  restlessness. 

URIME. 

The  chemical  constitution  of  urine,  of  which  I  have  already  treated,  has  shown 
us  that  it  contains  salts  which  impart  to  it  the  property  of  fertilising  the  soil. 
But  we  also  saw  that  urine  invariably  contains  no  inconsiderable  amount  of  or- 
ganic nitrogenous  substances,  the  decomposition  of  which  gives  rise  to  the  form- 
ation of  ammonia ;  that  is,  of  that  substance  which,  as  we  know,  is  alone  the 
source  of  the  nitrogenous  proximate  constituents  of  plants.  The  question  ther»> 
fore  arises,  whether  we  are  to  ascribe  the  known  value  of  urine  as  a  manure  to 
its  nitrogenous  constiments,  or  solely  and  exclusively  to  its  amount  of  salts,  and 
therefore  chiefly  to  its  phosphates. 

In  the  first  place,  you  must  recollect  that  the  analyses  we  have  ^ven  of  urine, 
refer  only  to  it  in  its  fresh  state ;  and  on  the  other  hand,  that  it  is  usually  em- 
ployed as  a  manure  in  a  putrid  state.  Now,  if  you  consider  that  during  the  po* 
treraetion  of  urine  its  nitrogenous  constituents,  such  as  urea  and  uric  acid,  are 
transformed  into  carbonate  of  ammonia,  a  volatile  substance,  which  escapes  into 
the  atmosphere,  and  that  thus  its  original  amount  of  these  nitrogenous  constitu- 
ents becomes  materially  diminished,  or  that  they  even  disappear  altogether,  you 
will  easily  conceive  that  the  above  analyses  cannot  guide  us  in  determining  this 
point. 

Practical  experience  has  distinctly  and  positively  proved  the  fertilising  effect 
o(  putrid  urine ;  we  may  therefore  confidently  assert  that  the  value  of  putrid 
urine  as  a  manure  is  solely  attributable  to  its  amount  of  salts. 

It  is,  however,  worth  while  to  endeavor  to  prevent  the  carbonate  of  ammonia, 
formed  by  the  decomposition  of  the  nitrogenous  constituents  of  fresh  urine,  from 
escaping  into  the  atmosphere,  by  converting  its  ammonia  into  a  non-volatile  form, 
in  wnich  it  may  be  incorporated  into  the  soil.  The  chemical  compounds  which 
ammonia  forms  with  sulphuric  acid,  or  with  hydraulic  acid,  are  non-volatile.  In 
order,  therefore,  to  prevent  the  ammonia  escaping  into  the  atmosphere  in  the 
form  of  carbonate  or  ammonia,  we  need  merely  add  to  fresh  urine,  some  of  either 
of  those  acids,  and  sulphate  or  hydrochlorate  of  ammonia  will  be  formed. 

The  following  facts  prove  that  these  salts  of  ammonia  exercise  a  fertilising  in- 
fluence upon  the  soiL 

From  a  meadow  which  had  not  been  manured,  8000  lbs.  (^  hay  were  obtained. 

The  same  surface,  after  the  application  of  hydrochlorate  of  ammonia,  yielded 
11,432  lbs.  of  hay;  that  is,  3432  lbs.  more. 

And  after  the  use  of  sulphate  of  ammonia  as  manure,  10,466  lbs.,  being  2466 
more  than  when  unmanured. 

And  after  the  application  of  nitrate  of  ammonia,  11,200  lbs.,  being  3200  lbs. 
more. 

6UAMO. 

By  referring  to  the  table  I  have  already  ^ven  of  the  analyses  of  Guano,  you 
will  see  that  this  substance  is  likewise  rich  in  phosphates,  the  one  kind  contain- 
ing 25,  the  other  23  per  cent.  The  other  salts  present  in  Guano  must  certainly 
increase  its  fertilising  ^ects.  It  has  been  tried  and  found  to  be  a  very  suocesefuJ 
manure.    We  regret  that  its  high  price  should  limit  its  use. 
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MANURING  WITH  SALTS  OF  AMMONIA. 

Although  this  may  be  deemed  more  properly  to  belong  to  our  next  Lecture, 
when  we  shall  have  to  treat  of  animal  manures,  yet  the  subject  is  so  closely  con- 
nected with  the  question  of  the  action  of  nitrogenous  substances,  that  it  seems 
rather  advisable  to  discuss  it  here. 

In  the  ninth  Lecture,  I  think  I  prored  to  you  that  the  ammonia  of  the  atmo- 
sphere is  indispensable  to  the  formation  of  the  nitrogenous  constituents  of  plants 
in  general ;  and  at  the  same  time,  that  neither  the  free  nitrogen  of  atmospheric 
air,  nor  the  nitric  acid  occurring  here  and  there  in  the  soil,  can  be  considered  the 
source  of  nitrogen  for  plants.  I(ow,  we  have  no  reason  whaterer  to  suppose  that 
the  cultiyation  of  plants  changes  the  fundamental  laws  of  their  nutrition.  We 
must,  therefore,  consider  that  ammonia  is  solely  and  ezclusirely  the  source  of  the 
nitroffen  employed  for  the  formation  of  the  nitrogenous  constituents  of  the  culti- 
vated plants.  This  assumption  is  supported  by  sdl  practical  experience.  All  ni- 
trogenous substances  employed  as  manure  unaergo,  as  is  well  known,  decay*  and 
putrefaction,  that  is,  chemical  processes  which  give  rise  to  the  conversion  or  their 
nitrogen  into  ammonia.  Hence  it  is  easily  conceivable,  that  such  substances, 
when  decaying  in  a  soil  upon  which  cultivated  plants  grow,  may  supply  a  larger 
amount  of  ammonia  to  them  than  could  be  done  by  the  atmosphere ;  and  it  mar 
be  readUv  understood  how  an  ammoniacal  salt  may  have  the  same  effect.  Aa- 
mittin^  tnat  this  is  the  case,  you  will  at  once  understand  how  impcvtant  it  is, 
that  nitrogenous  substances  should  not  be  lefl  to  decay  in  the  open  air,  so  as  to 
allow  a  large  amount  of  the  ammonia  formed  to  escape,  and  how  advantageous 
it  must  prove  to  fix  this  ammonia  by  converting  it  into  a  non-volatüe  salt,  which 
may  be  mcorporated  with  the  soil.  We  have  seen  how  this  may  be  done  with 
urine,  and  the  same  method  may  be  applicable  in  certain  cases  with  other  nitro- 
genous substances. 

Before  taking  leave  of  this  subject,  I  think  it  will  be  advisable  to  offer  a  few 
remarks  upon  certain  experiments  which  have  been  adduced  to  prove  that  nitric 
acid  may  participate  in  the  nutrition  of  phmts  by  supplying  nitrogen  to  form  their 
nitrogenous  constituents. 

The  following  table  exhibits  the  results  of  these  experiments : — 


Kind  of  nmim  6inpioy6d. 


Am*torm 

mm  emplc^d 

onAMuaoeof 

four  •era— I 

HoctuB. 


Amoant  of 


Btuptam 
wm\  oT  hi^ 
rotpodvpon 


1.  No 

S.  HydrochlonteofAimiiODim. 

3.  Salphrte  of  Ammonia 

4.  Nhrale  of  Ammonia 

5.  KitnteofBoda 

6.  Ammonianal  Water 

7.  Oelatixioas  ftud  obcainod  by  boiUiiflr  bOBM. 

a  Hone'a  Urine 

9.  Flemidi  llaanre 


SSUVtm. 
53S    ** 

538  « 

539  " 
5,400  Utre«.* 

91,608  " 
91,060  " 
91,606      " 


6,000  Um. 

11,439  " 

10,400  " 

11,900  <* 

11,446  " 

19,600  " 

19,986  « 

19,400  " 

14,886  ** 


3,4391b«. 

9,466  " 

3,900  " 

3,446  " 

4,600  •* 

4,986  « 

4,480  « 

6,686  « 


The  ammoniacal  water  of  6  was  derived  from  a  gas  work,  its  ammonia  had 
been  converted  into  hydrochlorate  by  mixing  it  with  the  acid  which  had  been  em- 
ployed to  separate  the  gelatine  from  bones,  and  which  consequently  contained  all 
the  phosphates  of  the  nines. 

The  gelatinous  solution.  No.  7,  was  obtained  by  boiling  bones  in  order  to  ex- 
itraet  their  fat ;  it  contained  2i  per  cent,  of  gelatine,  and  a  considerable  amount 
of  phosphates. 

The  horse's  urine.  No.  8,  of  course  contained  phosphates. 

The  Flemish  manure,  No.  9,  consisted  of  human  excrements  and  urine,  with 
other  refuse  thus  collected  in  households,  and  was,  therefore,  exceedingly  rich  in 
phosphates. 

These  four  experimoits,  therefore,  6, 7,  8  and  9,  cannot  serve  us  in  judguig  of 
the  ^cacy  of  nitrogenous  manures,  since  salts,  especially  phosphates,  were  like-  \ 
wise  present  in  these  cases,  and  since  we  know  that  the  ashes  of  good  meadow    \ 

*  A  libre  is  a  measure  containing  aomowhat  abof«  ft  poond  and  half  of  water. 


ha^  contain  20  per  cent,  of  phosphates :  we  must,  therefore,  confine  our  examinaF 
nation  to  experiments  2,  3,  4,  5. 

Bearing  in  mind  that  ammonia  contains  82  per  cent,  of  nitrogen,  and  nitric 
acid  26  per  cent,  of  this  element,  we  shall  find,  upon  calculation,  that  the  salts 
applied  as  manure  in  these  four  instances  contained  the  following  quantities  of 
nitrogen : — 

The  sulphate  of  auhonia  contained  149  founds  of  nitrogen  in  the  fobh  op 

AMMONIA.  ^ 

The  htdbochlobate  of  ammonia  containxd  149  pounds  of  niteogen. 

The  nitrate  of  ammonia  contained  229  pounds  of  nitrogbn — 138-5  ur  the 

FORM  OF  AMMONIA,  90*5  IN  THE  FORM  OF  NITRIC  ACID. 

The  NITRATE  OF  SODA  CONTAINED  85  POUNDS  OF  NITROGEN  IV  THE  FORM  OF  NITRIC 
ACID. 

The  following  table  shows,  in  round  numbers,  the  surplus  amount  of  hay  ob- 
tained by  the  application  of  these  manures,  corresponding  to  the  amount  of 
nitrogen: — 

Ibi.  Hm. 

150  of  Nitrogen  u  Snlphtta  of  Ammonia  yielded  a  nurplvi  of  3,400 
150  "  Hydrochlorate  of  Ammonia  "  2,400 

S30  «  Nitrate  of  Ammonia  "  3,300 

90  **  Nitrate  of  Soda  "  3,400 

And  now  I  would  ask  who  would  yenture  to  assert  from  these  numbers,  that 
the  nitrogen  of  the  nitric  acid  must  have  participated  in  producinc^  the  surplus 
amount  qf  hay  ?  They  do  not  even  show  us  the  relation  in  which  the  total 
amount  of  nitrogen  contained  in  the  salts  applied  as  manure,  stands  to  the  result- 
ing amount  of  the  harrest.  For  we  see  on  tne  one  hand  that  the  nitrate  of  sodbei, 
which  contains  but  a  scanty  proportion  of  nitrogen,  yielded  as  high  an  amount  of 
hay  as  the  sulphate  of  ammonia,  which  is  far  richer  in  nitrogen ;  and  on  the  other 
hand,  the  nitrate  of  ammonia,  a  substance  exceedingly  rich  in  nitrogen,  yielded 
a  less  amount  of  ha?  than  the  nitrate  of  soda  or  the  sulphate  of  ammonia,  which 
latter  substance,  although  richer  in  nitrogen  than  the  nitrate  of  soda,  contains  no 
nitric  acid.  Thus  we  may  fairly  set  aside  these  and  similar  experiments,  inas- 
much as  they  «are  inappropriate,  and  prove  nothing  whatever. 


LECTURE  XVII. 

MXMCRAL  MANURES. 
Lime....8nlphm:ic  Acid....0ypsam....Yarioiia  Saltf....Mul.... Irrigation. 

Gentlemen  : — The  discovery  of  the  fact  that  various  substances,  belcm^ing  to 
the  mineral  kingdom,  are  capable  of  promoting  the  ^owth  of  the  cultivated 
plants,  was  prorably,  like  most  similar  discoveries,  owing  to  accident  To  such 
mineral  substances,  the  term  stvnulatinfr  manure  has  been  applied,  in  contradis- 
tinction to  manures  derived  from  the  animal  and  vegetable  kiiijgdoms,  which  are 
called  nutritive  manures.  These  terms  were  applied,  and  this  distinction  was 
made,  in  total  ignorance  of  the  manner  in  which  mineral  substances  promote  the 
growth  c^  plants,  the  humus  theory  then  prevalent  did  not  admit  them  to  be 
considered  nutritive. 

I  shall  endeavor,  in  the  present  Lecture,  to  explain  to  you  in  what  war  those 
mineral  substances  which  are  generally  employed  as  manures,  act  upon  the  soil, 
and  minister  ta  the  purposes  of  cultivation ;  and  for  this  purpose,  I  shall  treat 
the  properties  of  mmeial  manures  seriatim. 

lime. 

Lime,  in  its  calcined  state  termed  quich-lime,  is  undoubtedlv  most  frequently 
used  in  agriculture  with  the  view  to  directly  fertilising  the  soil.  It  can,  howev- 
er, answer  this  purpose  only  to  a  very  slkht  extent,  or  in  a  few  rare  instances, 
since  cultivated  plants,  in  most  cases,  wifl  find  as  much  lime  in  the  soil  as  they 


require  for  their  growth  and  perfectioQi  owing  to  the  ezceedinffly  profuse  diffu- 
sion of  lime  upon  the  surface  of  the  earth ;  so  that  an  artificiiu  supply  of  this 
substance  would  appear  to  be»  in  this  respect,  perfectly  superfluous.  If,  nerer- 
theless,  we  see  that  lime  exercises  a  favorable  influence  en  veffetation,  the  cause 
of  this  must  be  sought  in  some  other  property  of  lime ;  and  this  property  is  its 
inducing  or  facilitatmg  the  supply  of  other  mineral  ingredients  necessary  to  the 
growth  of  plants. 

In  the  first  place,  I  must  recal  to  your  recoUeetion  a  fact  I  have  already  ex- 
plained to  you  in  a  former  Lecture — namely,  that  quick-lime  greatly  accelerates 
the  decomuosition  of  humus,  whether  of  animal  or  vegetable  origin,  inducing  a 
more  speedy  liberation  of  its  salts  than  would  otherwise  take  place.  This  is  tne 
r^son  quick-lime  has  proved  so  advantageous  in  the  cultivation  of  hogs :  the 
lime  not  only  accelerates  the  decomposition  of  the  humus,  but  it  maj  be  said 
altogether  to  be  the  cause  of  the  decay  of  humus,  which,  as  it  exists  m  peat,  is 
scarcely  by  itself  undergoing  the  process  at  all.  It  thus  liberates  a  number  of 
salts,  which  may  serve  for  the  development  of  cultivated  plants.  The  favorable 
action  of  lime  upon  such  soils  has  been  long  known,  but  it  was  without  investi- 
gation ascribed  to  the  formation  of  the  humate  of  lime  capable  of  nourishing  the 
plants.  In  the  Sixth  Lecture  I  have  proved  the  erroneouaness  of  such  an  opii^ 
ion,  and  nothing  more  need  be  added  upon  the  subject 

Quick-lime  uso  exerts  a  favorable  influence  upon  the  soil  when  the  latter  con- 
tains silicates  which  it  is  desirable  to  disintegrate  more  speedily  than  would  be 
accomplished  by  the  agency  of  the  atmosphere ;  thus  liberating  a  greater  amount 
of  soluble  silica  and  alkaline  salts  in  a  ffiven  time.  For  the  most  part,  therefore, 
we  do  not  consider  that  lime  itself  can  be  employed  directly  to  supply  the  plants 
with  nourishment,  but  that  its  usefubiess  is  rather  confined  to  rendering  other 
mineral  ingredients  capable  of  being  assimilated  by  plants. 

When  there  kb  neither  humus  in  the  soil,  nor  unaecomposed  silicates,  the  ap- 
plication of  lime  as  manure  will  be  useless. 

SULPHUBIC  ACID. 

The  attention  of  agriculturists  has  of  late  been  called  to  the  properties  of  sul- 
phuric acid  as  a  manure.  In  order  to  have  a  correct  notion  of  the  manner  in 
which  this  acid  acts  as  a  manure,  you  must  know,  in  the  first  place,  that  it  is  an 
exceedingly  powerful  acid  having  a  great  tendency  to  combine  with  bases.  By 
reason  of  this  tendency  it  decomposes  the  salts  of  weaker  acids,  such  as  carbonic 
acid,  hydrochloric  acid,  nitric  acid,  &c.,  and  expels  these  acids.  When,  there- 
fore, sulphuric  acid  is  brought  into  contact  with  ordinary  arable  soil,  it  decom- 
poses all  the  salts  present,  transforming  them  into  sulpnates.  As  carbonate  of 
lime  is  present  in  most  soils,  this  is  decomposed  by  the  sulphuric  acid,  and  sul- 
phate of  iime--gyp8um— is  formed.  I  do  not  believe  that  there  is  any  ^ound 
whatever  for  ascribing  the  action  of  sulphuric  acid  upon  the  soil  to  anythmg  but 
the  formation  of  g^um ;  and  all  practical  experience  of  its  use  as  manure  d^ 
cidedly  supports  Ulis -opinion. 

The  origmal  French  method  of  employing  sulphuric  acid  prescribes  its  appli- 
cation in  a  very  dilute  state,  1  part  of^  the  acid  to  1,000  parts  of  water.  Some 
agriculturists  have  attempted  to  üx  the  sulphuric  acid  ana  to  apply  it  in  a  dry 
state.  We  read  of  experiments  made  with  this  view,  in  the  following  manner. 
Two  pounds  of  sulphuric  acid  diluted  with  40  pounds  of  water,  were  poured,  by 
means  of  a  watering  pot,  over  a  thick  bed  of  coal  and  wood  ashes,  ana  the  ashes 
were  then  thrown  up  into  a  heap  and  allowed  to  dry.  The  experimenter  tells 
us,  the  moistening  of  the  ashes  with  the  acid  gave  nse  to  the  liberation  of  car- 
bonic acid,  the  mass  becoming  considerably  heated.  Now  this  fixation  of  sul- 
phuric acid  is  nothing  more  nor  less  than  tne  formation  of  gypsum,  the  carboiv- 
ate  of  lime  contained  in  the  ashes  beinff  decomposed  by  the  acid?  and  the  latter 
combining  with  the  lime ;  when,  therefore,  this  mass  was  applied  to  the  soil, 
it  proved  especially  efficacious  in  promoting  the  growth  of  certain  plants  which 
require  sulpnate  or  lime,  such  as  saintfoin,  lucerne,  peas,  &c 

Another  method  of  applying  sulphuric  acid  has  been  recommended.  It  con- 
sists in  drenching  the  seeas  previously  to  sowing,  with  dilute  sulphuric  acid  (1 
part  to  200  parts  of  water)  for  12  hours,  and  then  strewing  them  with  a  mix- 
ture of  finely-powdered  calcined  lime  and  ashes,  working  äem  together  until 
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they  no  longer  adhere,  and  then  immediately  sowing  them.  Here  again  we  haye  • 
the  formation  of  gypsum,  which  is  especially  fayorahle  to  the  growth  and  deyel-  ' 
opement  of  srass,  cloyer,  &c. 

From  all  the  experience  with  which  we  are  acquainted,  we  must  ccmclude  that 
the  fertilising  effect  of  sulphuric  acid  is  exclusiyely  owing  to  the  formation  of 
gypsum»  and,  therefore,  that  where  there  is  no  lime  present  in  the  soil,  the  ap- 
pucation  of  sulphuric  acid  will  proye  useless. 

GTP8UM. 

The  action  of  gypsum  as  a  manure  is  two-fold.  In  the  first  place,  it  senres 
directly  for  the  nourishment  of  some  cultiyated  plants ;  and,  secondly,  it  fixes  and 
retains  in  the  soil  certain  soluble  substances,  which  are  necessary  to  the  nutrition 
and  growth  of  plants.  We  haye  just  seen  that  the  fayorable  effect  of  sulphuric 
acid  arises  exclusiyely  from  the  formation  of  gypsum,  we  need,  therefore,  say 
nothing  more  respecting  gypsum  as  a  direct  nutriment  for  plants — except  to  re- 
mark Uiat  it  is  always  better  to  employ  gypsum  rather  than  sulphuric  acid,  as 
it  is  cheapa  and  more  manageable.  The  sulphuric  acid  of  commerce  contains 
80  per  cent,  of  dry  acid,  and  gypsum  60  per  cent.,  yet  the  difference  in  price  is  in 
&Yor  of  the  use  of  gypsum. 

With  respect  to  the  second  mode  of  action  of  gjpsum,  this  depends  upon  its 
property  of  transforming  into  sulphate  of  ammonia,  the  carbonate  of  ammonia, 
supplied  to  the  soil  in  rain-water,  or  by  the  decomposition  of  animal  substances. 
Thus,  this  yolatile  substance  is  conyerted  into  a  non-yolatile  salt,  and  remains  in 
the  soil  to  be  assimilated  by  the  plants.  You  may  easily  conyince  yourselyes  bj 
experiment,  that  a  double  decomposition  occurs  when  carbonate  of  ammonia  is 
mixed  with  sulphate  of  lime,  and  that  the  result  is  the  fc»nnation  of  sulphate  d[ 
ammonia  and  carbonate  of  lime. 

I  will  here  relate  to  you  an  experiment,  to  show  you  how  this  process  takes 
place  in  employing  gypsum  as  a  manure. 

A  small  plot  of  garden  ground  was  manured  with  fresh  horse-dung,  and  then 
sowed  with  peas  and  beans — the  surface  was  then  coyered  with  a  thin  layer  of 
uncalcined  gypsum.  The  ground  was  protected  from  rain,  and  watered  in  dry 
weather.  All  the  beans  and  peas  grew  up  with  extraordinary  rapidity  and  lux- 
uriance. Before  commencing  the  experiment,  the  soil,  as  well  as  the  gypsum, 
were  accurately  tested,  and  exhibited  not  the  slightest  trace  of  a  carbonate.  But 
when,  after  the  lapse  c^  three  weeks,  the  gypsum  was  remoyed  from  the  suriace  and 
tested,  the  greater  part  of  it  was  found  to  naye  become  transformed  into  cailiKmate 
of  lime ;  the  whole  sou  to  the  depth  of  six  inches  efferyesced  strongly  with  acids. 
The  soil  was  lixiyiated  with  cold  water,  the  fluid  filtered,  and  after  eyaporation  a 
considerable  amount  of  sulphate  of  ammonia  remained.  The  ^ery  slight  solu- 
bility of  gypsum  in  water,  and  the  slowness  of  its  decomposition  by  carbonate  of 
ammonia,  ocplain  the  fayorable  action  of  gypsum  as  manure,  and  the  reason  why 
its  effects  are  not  transitory  but  remain  for  years. 

In  conclusion  I  must  remark,  that  the  application  of  gypsum  to  the  soil,  when 
there  already  is  sufficient  aiQOunt  of  this  substance  present,  will,  of  course,  he 
useless ;  nor  can  we  expect  gypsum  to  restore  the  fertility  of  a  soil  deficient  in 
phosphates  or  silicates,  and  which  therefore  require  a  supply  of  these  salts. 

VARIOUS  SALTS  EMPLOYED  AS  MANURES. 

The  refuse  of  salt  works,  left  after  the  production  of  common  culinary  salt,  is 
frequently  termed  manuring  Molts  ;  this  refuse  consists  chiefly  of  a  mixture  of  the 
flulphates  of  yarious  bases,  with  a  predominating  proportion  of  sulphate  of  lime. 

The  remarks  which  I  haye  made  with  respect  to  gypsum  are,  therefore,  greatly 
applicable  to  this  kind  of  manure.  The  term  manuring  salts  is,  moreoyer,  ap 
plied  to  all  substances  haying  a  saline  taste,  and  which,  therefore,  contain  certain 
soluble  salts.  I  shall  confine  my  attention  to  the  nitrate  of  soda,  nitrate  of  am- 
monia, and  hydrochrolate  of  ammonia,  since  experiments  haye  been  made  with 
these  salts,  which  proye  positively  that  they  are  capable  of  exercising  a  fertüi»- 
ing  influence  on  the  soil.  And  let  me  refer  you  to  what  I  stated  in  my  last  Lec- 
ture, reoDceting  the  manuring  with  ammoniacal  salt  We  saw  that  the  applica- 
tion of  tnese  cnuts  to  meadows  certainly  increased  their  produce ;  the  questioa  ! 
now  is,  to  what  are  we  to  ascribe  this  fertilising  property  ? 


My  own  impression  is,  that  we  must  ascribe  it  simply  to  the  bases  of  the  salts — 
at  present  we  cannot  say  precisely  what  part  the  acid  takes  in  the  effect  In 
order  to  arrive  at  a  correct  conclusion  upon  this  subject,  it  is  necessary  to  hare 
accurate  analyses  of  .the  productions  of  meadows  fertilised  by  nitrate  or  soda  and 
other  sails. 

I  may  add  one  observation.  The  prices  of  salts  employed  as  manures,  nitrate 
of  soda,  nitrate  of  ammonia,  hydrocnlorate  of  ammonia,  &c.,  are  such,  that  the 
surplus  produce  of  the  hay  obtained  by  their  application  as  manures,  as  appears 
in  tne  experiments  detailed  in  my  last  Lecture,  although  certainly  not  inconsid- 
erable, yet  is  insufficient  to  repay  the  farmer  for  the  necessary  outlay. 

Whenever  the  agriculturist  has  the  opportunity  of  obtaining  the  ammoniacal 
liquor  of  gas  works,  it  may  be  worth  his  while  to  fix  the  ammonia  by  means  of 
sulphuric  or  muriatic  acid.  And  whenever  the  saline  revise  of  any  manufacture 
may  be  at  hand,  and  can  be  obtained  cheaply,  it  should  be  examined  for  its  ma- 
nurmg  properties ;  there  are,  doubtless,  many  such  at  present  wasted,  which 
might  be  advantageously  employed  as  manure. 

By  mixing  stable  urine  witn  hydrochloric  acid,  muriate  of  ammonia,  or  sal- 
ammoniac,  will  be  formed,  and  tne  ammonia  thus  prevented  from  escaping  into 
the  atmosphere. 

MAKL. 

Marl  is  a  mixture  of  carbonate  of  lime  and  alumina ;  it  is  designated  cUy 
marly  or  lime  marl,  as  the  one  or  the  other  of  these  substances  predominates  in 
its  composition.  Marl  usually  contains  in  admixture  with  its  proper  constita- 
ents,  many  others,  such  as  sand,  sulphate  of  lime,  felspar,  unaecomposed  bat 
minutely  divided,  sulphuret  of  iron,  fragments  of  shells,  peroxide  of  iron,  oxide 
of  manganese,  and  carbonaceous  matters  resembling  humus.  The  latter  sub* 
stance  varying  much  in  proportion  in  various  marls,  causes  the  variations  in  their 
color.  Marl  also  contains,  invariably,  small  quantities  of  salts  of  potass  and 
soda,  and  is  rarely  entirely  free  from  phosphates.  Marl,  as  usually  found,  has 
the  appearance  of  soft  stone,  but  when  exposed  to  the  atmosphere  it  effloresces^ 
that  IS,  it  crumbles  into  a  powder  and  becomes  a  very  fertile  soil,  in  which  the 
most  various  plants  grow  and  flourish.  It  is  this  circumstance,  doubtless,  which 
has  led  to  its  employment  as  manure,  and  certainly  in  many  cases  it  has  proved 
successful. 

The  very  complex  composition  of  marl  renders  it  difficult  to  give  any  general 
opinion  as  to  the  manner  m  which  it  acts  as  manure ;  the  most  conflicting  state- 
ments, therefore,  are  made  with  respect  to  its  uses.  So  much,  however,  is  de- 
ducible  from  all  experience,  that  the  mere  application  of  marl  to  an  exhausted 
soil  is  of  no  use  whatever,  unless  it  is  carried  on  the  field  in  such  Quantities  as 
to  constitute  a  new  soil,  covermg  the  whde  surface  to  the  depth  of  a  foot  In 
eases  where  marl  is  employed  together  with  other  manures,  its  action  consisu 
chiefly,  if  not  altogether,  in  mechanically  improving  the  condition  of  the  soiL 
In  a  chemical  point  of  view,  marl  is  not  of  any  value  as  a  manure,  except  where 
the  soil  requires  a  supply  of  lime ;  and  then  the  direct  application  of  lime  is  bet- 
ter, and  far  less  expensive.  The  other  mineral  constituents  of  marl  are  far  too 
inconsiderable  in  amount  to  be  reckoned  upon. 

IRRIGATION. 

There  is  scarcely  a  more  fertile  country  in  the  world  than  Egypt,  and  its  fei^ 
tHity  has  existed  undiminished  for  thousands  of  years.  The  cause  of  this  fertili- 
ty is  a  process  of  manuring  unrivalled  and  unequalled  in  magnitude,  and  com- 
pared to  which,  all  the  works  and  labors  of  man  appear  mere  child's  play ;  for 
Nature  herself,  in  her  omnipotence,  condescends  to  manure  the  fields  of  Egypt, 
employing  the  waters  of  the  Nile  to  convey  the  necessary  materials  upon  uie 
soil.  The  degradation  of  granitic  mountains  in  Abyssinia,  furnishes  an  immense 
amount  of  the  most  fertile  soil,  which  is  carried  off  by  the  rains  periodically,  and 
by  the  subsequent  inundations  of  the  river  is  deposited  in  the  lower  parts  of 
Efffypt ;  and  spread  over  the  cultivated  fields  in  the  form  of  mud. 

in  my  Fifth  Lecture,  I  explained  to  you  that  the  dismtemtion  of  rocky  masses, 
ffives  rise  to  the  formation  of  various  salts,  but  especially  soluble  alkaline  car- 
bonates, and  silicic  acid.  We,  therefore,  find  that  the  cultivated  plants  c^  Egypt 
are  such  as  require  these  salts  for  their  successful  growth  ;  all  the  various  kmdt 
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of  cereals,  the  sagar-cane,  cotton,  &c.  The  materials  necessary  for  the  develop- 
ment of  these  plants  are  partly  brought  and  deposited  by  the  waters  of  the  Nile 
in  a  state  fit  for  immediate  absorption  bv  the  plants,  and  partly  left  in  so  minute- 
ly divided  a  state,  as  very  readily  to  unaergo  the  necessary  decomposition :  being 
left  in  a  very  moist  state,  in  so  hot  a  climate,  all  the  organic  matters  mixed  with 
the  minerals  undergo  a  rapid  decay  and  putrefaction,  and  supply  abundance  of 
carbonic  acid  to  act  upon  the  minutely  comminuted  minerals.  Hence,  we  per- 
ceive that  whatever  other  advantages  may  accrue  to  the  soil  of  Egypt  from  the 
inundations  of  the  Nile,  it  certainly  supplies  the  inorganic  constituents  of  plants; 
and  especially  of  the  silica  plants. 

Now,  precisely  the  same  process  occurs  on  a  small  scale  in  the  inundations  of 
brooks  and  rivers ;  the  mud  which  is  left  behind  the  mineral  ingredients  of 
plants,  especially  silica  and  the  silicates. 

It  is  quite  indifierent  whether  this  overflowing  of  water  be  a  consequence  of 
heavy  rains,  or  is  effected  artificially.  This  artificial  overflowing  of  meadows  is 
very  frequently  employed  in  Germany ;  and  in  the  plains  of  Lombardy  it  is  prac- 
tised on  a  very  extensive  scale  in  rice  and  maize-helds.  It  is  accomplished  in 
two  ways,  according  to  the  circumstances  of  the  locality ;  sometimes  tne  land  is 
overflowed  with  water  which  is  allowed  to  evaporate,  or  when  the  land  forms 
an  inclined  plane,  a  continuous  very  weak  stream  is  made  to  run  over  it  uniform- 
ly ;  and  in  order  to  ensure  its  depositing  all  the  matter  which  it  holds  in  me- 
chanical suspension,  small  dikes  are  erected  at  short  distances,  which  check  the 
stream,  and  allow  the  water  to  deposit  its  contents  ere  it  overflows  them. 

In  all  these  cases  the  effect  is  a  supply  of  mineral  ingredients  to  the  soil  which 
may  serve  as  the  nourishment  of  the  plants  grown  upon  it ;  chemically  pure 
water  wotild  not,  therefore,  exercise  any  influence  as  manure  ;  its  application 
would  be  useful  only  where  the  necessary  salts  and  earths  exist  in  the  soil  desti- 
tute of  water  ;  in  such  cases  it  would  render  the  soil  fertile  by  acting  as  a  sol- 
vent, which  is  a  merely  mechanical  efiect. 

To  recapitulate  in  a  few  words  the  substance  of  this  Lecture  upon  manures, 
we  have  seen  that  vegetable  and  animal  substances  act  upon  the  soil  as  manures 
chiefly  by  supplying  it  with  the  mineral  ingredients  of  plants,  that  is,  that  they 
act  precisely  in  the  same  manner  as  mineral  manure.  Hence,  we  may  safely 
infer  that  whilst  organic  substances  may  be  employed  in  all  cases  where  they 
are  cheaply  and  easily  procured,  but  that  wherever  their  use  is  fraught  with  dir- 
ficulty  or  expense,  saline  and  mineral  substances  may  be  advantageously  substi- 
tuted for  them. 
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LECTURE  XVIII. 


CONCLUSION. 


Gbntlemen: — ^Having  now  arrived  at  the  conclusion  of  these  Lectures,  I  deem 
it  advisable  to  glaace  at  a  few  points  which  we  have  already  discussed,  but 
which  yet  claim  your  particular  attention,  in  order  to  excite  your  interest,  and  to 
stimulate  you  to  study  them  still  further  as  opportunity  and  leisure  may  serve. 

You  will  not,  I  think,  call  in  question  the  assertion,  that  the  practical  farmer 
ought  to  know  what  are  the  wants  of  plants  generally,  and  especially  of  the 
plants  he  cultivates.  Now  we  have  examined  mmuteiy  into  the  material  and 
essential  wants  of  cultivated  plants,  and  we  have  arrived  at  the  conclusion  that 
humus,  whether  of  animal  or  vegetable  origin,  does  not  belong  to  the  essential 
wants  of  plants ;  but,  on  the  other  hand,  we  have  found  that  the  constituents  of 
the  atmosphere,  together  with  certain  solid  but  soluble  ingredients,  derived  from 
the  soil,  are  sufficient  to  supply  plants  with  all  the  nourishment  they  need  for 
their  existence  and  perfect  development. 

With  respect  to  those  constituents  which  plants  derive  from  the  atmosphere, 
we  conclude  from  its  constant  contact  with  the  entire  surface  of  plants,  and  from 
its  maintaining  invariably  the  equilibrium  of  its  constitution,  that  the  atmo- 
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sphere  always  furnishes  a  sufficient  supply,  so  that  there  is  no  necessity  whatever 
that  we  should  artificially  provide  any  of  them  for  the  use  of  plants. 

It  is  altogether  a  different  matter  with  respect  to  that  kmd  of  nourishment 
which  plants  derive  from  the  soil,  that  is,  their  mineral  constituents,  the  salipe 
and  earthy  matters  left  as  ashes  after  the  combustion  of  vegetable  substances ; 
thev  do  not  exist  in  exhaustless  abundance,  nor  do  they  accumulate  in  the  soil 
in  tne  same  ratio  as  the  cultivated  plants  require.  It  is,  therefore,  indispensable 
that  an  artificial  supply  of  such  substances  should  be  carried  on  to  the  soil, 
whence  a  large  amount  nas  been  taken  by  the  preceding  crops.  This  constitutes 
the  necessity  of  manuring. 

Further,  we  have  also  seen  the  different  species  of  the  plants  cultivated  require 
from  the  soil  dilTerent  mineral  ingredients,  and,  therefore,  a  rational  system  of 
manuring  is  only  possible  when  the  especial  wants  of  every  species  of  plant  are 
fully  known,  and  the  constitution  of  the  soil  in  each  special  locality  also  is  taken 
into  consideration.  These  circumstances  must,  therefore,  determme  the  fertili- 
sing nature  of  any  kind  of  manure.  Thus,  for  example,  Guano  acts  very  ad- 
vantageously on  a  soil  containing  a  sufficient  amount  of  duly  disintegratea  sili- 
cates. It  produces  no  efi'ect  upon  the  growth  of  ornamental  plants  requiring  no 
phosphates ;  but  to  conclude  from  this  that  it  is  useless  as  manure,  would  be  as 
erroneous  as  it  would  be  to  conclude  that  a  given  nutritive  substance  would  sup- 
port no  animal  whatever,  because  it  is  found  not  adequate  to  the  support  of  some 
one  animal. 

I  trust,  Gentlemen,  that  I  shall  leave  you  with  a  conviction  on  your  minds  of 
the  paramount  importance  of  the  mineral  constituents  of  plants,  and  of  the  ne- 
cessity for  the  attention  of  the  farmer  being  directed  to  them.  In  future,  they 
must  occupy  the  same  place  in  theory  and  practice  which  humus  has  hitherto 
usurped.  I  do  not  mean  to  assert,  that  the  immediate  result  of  our  new  views 
will  be  a  complete  overthrow  of  the  method  of  manuring  which  has  been  long 
pursued — namely,  with  vegetable  and  animal  humus;  but  so  much  is  certain, 
that  these  views  will  greaUy  benefit  the  farmer,  by  showing  him  how  he  may 
supply  the  deficiency  of  his  animal  and  vegetable  manures  with  mineral  sul>- 
stances.  When  the  conviction  of  these  truths  is  once  established,  it  will  enable 
the  farmer  to  sell  his  straw — and  in  many  localities  this  can  be  done  with  great 
advantage — and  to  replace  the  ingredients  which  have  been  taken  from  the  soil 
in  the  straw,  by  purchasing  the  necessary  mineral  substances  from  the  manu- 
facturer. 

When  the  chemist  has  succeeded  in  discovering  some  economic  use  for  the 
carbon  and  nitrogen  of  organic  substances  now  employed  only  as  manure,  these 
substances  will  mid  their  way  into  the  manufactory ;  and  the  refuse,  carbona- 
ceous, nitrogenous,  and  mineral  constituents,  will  be  issued  thence  again  to  tke 
agriculturist  as  the  manure  for  his  fields. 

To  the  science  of  Chemistry,  the  agriculturist  may  confidently  look  for  the 
future  improvement  of  his  art.  There  is  still  doubtless  much  to  be  done  in  the 
way  of  pure  scientific  investigation,  as  well  as  in  applying  our  knowledge  in 

Eractice,  before  Agricultural  Chemistry  can  be  perfect ;  but  it  only  requires  the 
earty  cooperation  of  the  scientific  chemist  ana  the  practical  agriculturist  to 
4n,w  from  it  results,  not  only  tending  to  enrich  individuals,  to  support  and  aug- 
mien.t  the  weaJth  of  states,  bat  to  confer  an  universal  and  permanent  benefit  apon 
^4fcH  mankind. 
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No.  r. 

It  raimot  be  too  fireqaently  or  too  nrgentljr  impreaied  npon  the  AgricaUurist,  that  the  appU- 
cation  of  Chemutrjr  to  the  improvemeot  of  hia  art  u  far  too  receot  to  have  brought  forth  nil  ita 
frailB.  Chemistry  itoelf.  id  ita  applicatioD  to  organic  nature—m  iu  mveatigationa  into  the  compo- 
■tion  and  fonctiona  of  planta  and  animal&  is  in  a  atate  of  progress,  not  of  perfection.  There  must 
still  be.  therefore,  conflicting  opinions ;  and  facta,  announced  as  discoveries,  mnst  be  expected  to 
be  refuted,  and  replaced  by  better,  aa  the  science  advances.  Nevertheless,  agriculture  cannot  be 
perfected  without  Chemistry.  How  is  it  possible,  whilst  the  composition  of  the  soil,  of  the  plants 
crowing  upon  it,  and  of  the  manures  supplied  for  their  nourishment,  shall  all  continue  unknown  T 
Laborers  are  wanted  in  this  field  of  science!  Farmers  themselves  must  be  able  to  find 
oat  what  are  the  materials  existing  in  their  soiL  The  Chemist  must  ascertain  what  substan- 
ces enter  into  the  composition  of  every  species  of  plant,  and  are  therefore  indispensable  to  their 
ncwth.  Commercial  men  will  soon  discover  the  sources  whence  the  necessary  manures  may 
be  obtained  in  the  cheapest  and  best  form.  A  few  words  upon  Guano,  in  addition  to  Üie  text, 
will  ilhistrate  these  remarksi  The  analyses  there  given  are  of  Sooth  American  Quano ;  of  that 
broufiht  finom  Afirica,  the  following  have  been  published,  by  Mr.  Francis,  Dr.  Ure,  and  Mr.  B. 
Philbps. 


In  100  parts,  one  specimen  contained . — 

Ammonis 9.70 

Wster 87.13 

Phorobstes  of  lime,  magnesia,  &c 9SL32 

AlkaUne  tails,  chiefly  potass,  with  ) 
ralphorie,  phoqihoric  and  hydro-  S . . . .      7.06 
chäoricacids > 


Combustible  organic  matter»— uric  ) 

acid  and  eztractire >*" 

Sand 


32JB9 
.81 


A  second  specimen : — 
Anmionia.   chiefly   combined  with  > 
nhospboric  acid,  some  carbonate  5  *  -  *  * 

Earthy  phosphates 

Fixed  auuiline  salts,  chiefly  potass 

Combustible  orsanic  matter— three  ) 

paxtauric  add ^••.. 

Sand 


9.5 

«LS 

18.5 
fl.0 

JJJd 


loao 


100.00 

A  third  :— 

Ammoaiacal  salts,  containing  7  I<5  of  ammonia,  and  organic  animal  matter 40.0 

Phosphate  of  Ume,  &c 19.8 

Fixed  alkaline  salts 441 

Sand 4.0 

Water S&O 

1000 

It  ia  a  qoeatioB  of  no  amall  unportance  to  the  agricultnriata.  to  which  of  these  constitaenti  of 
Ooano  it  owea  ita  fertfliafaig  propertiesL  The  ammonia  ia  generally  considered  to  be  the  moat 
valuable  ingredient ;  but  the  recent  investigations  of  the  German  cbemisu  aeem  to  indicate  that 
the  presence  of  the  earthy  phoaphatea  givea  guano  ita  chief  value.  Experimental  to  determme 
thia  point,  are  needed.  The  farmer  must  remember  that,  in  purchaaing  guano,  he  receivea  with 
every  ton  firom  five  to  six  ewL  of  water,  ftom  one  and  a  half  to  two  cwt.  of  ammonia,  and  about 
double  the  ktter  amount  of  the  earthy  phosphatea.  According  to  the  principlea  of  thia  work,  the 
value  of  guano  aa  a  manure  would  be  mcreased  by  mixing  it  with  wood  aahea,  aa  the  latter 
would  snpplv  the  necesaary  fixed  alkaline  aalta.  So  &r  as  the  ammonia  ia  valuable,  the  fanner 
must  rememner  that  quick  lime,  mixed  with  the  ffuano,  would  drive  the  ammonia  ofl^  whilst  gyp- 
sum.  Moot,  sulphuric  acid,  dec.  would  serve  to  render  it  fixed. 

It  is  a  question  of  rehuive  cost,  whether  the  farmer  ahould  purehaae  gmano,  or  endeavor  to  sup- 
ply itB  place  by  artificial  mixtures.    The  following  is  a  receipt  for  artificial  guaao  :— 

Bonedust 3  cwt. 

*  Sulphate  of  ammonia 1    " 

Common  salt. I    " 

Sulphate   of  soda 10  lbs. 

Peariaah 10    "    Mix. 

He  cannot  he  an  economical  farmer  who  would  purchase  guano  while  he  allows  stable  vrine 
to  run  to  waste.  In  addition  to  the  method  recommended  in  the  text,  aa  best  adapted  to  fix  the 
ammonia  of  stablea,  it  may  be  mentioned  that  another  excellent  and  cheap  method  ia  to  mix  one 
pound  of  aalphuric  acid  with  about  twenty  pounds  of  water,  and  to  sprinkle  this  dilute  acid 
upon  saw-dust,  which  for  this  purpose  may  be  spread  lightly  in  suitable  parts  of  the  stable.  Thia 
method  is  said  to  have  been  found  highly  beneficial  to  the  health  of  cattle,  and  to  dogs  in  kennel, 
by  fixing  the  floadng  ammonia.  ,  ; 

In  order  to  escape  from  the  frauds  practised  in  the  adulteration  of  guano,  the  fanner  should 
possess  the  means  of  testing  it ;  at  least,  so  as  to  approximate  to  a  knowledge  of  ita  compoaitioik. 
For  thia  purpose,  it  will  be  sufJUcient  to  perform  three  simple  experiments. 

First  Treat  100  grama  with  lukewarm  water,  and,  aiier  shakmg  it  for  some  time,  filter  the  so- 
lution tlvongh  paper ;  about  68  per  cent  ahould  be  soluble. 


Becondly.  DisBolve  100  gnm»  in  strong  hydrochloric  acid,  and,  in  the  tame  way,  aboat  94  per 
cent,  flhonld  dimolve. 

Thirdly.  Place  100  grains  in  a  stoppered  retort,  and  adapt  the  retort  to  a  receiver,  in  -which  ia 
contained  dilute  hydrochbric  acid,  aboat  {  of  an  ounce  of  the  acid  to  4  ounces  of  water.  Into  the 
retort  throw  100  grains  of  slacked  lime,  and  about  an  ounce  of  water;  «pply  a  gentle  heat,  until 
all  the  water  has  passed  over.  Evaporate  the  contents  of  the  receiver  to  diynesa,  and  weigh  die 
Bal-ammoniac  which  remains.  One  third  of  the  amount  very  nearly  expresses  the  amount  of 
ammonia  present  in  the  guano.  Thus;  100  grains  of  goano  should  yield  about  37  grains  of  sal- 
ammoniac. 

This  does  not  furnish  an  absolutely  exact  measure  of  the  value  of  the  guano.  There  may 
be  certain  nitrogenous  ingredients  which  escape  decomposition,  but  these  are  so  inögnificant  in 
amount,  that  for  practical  purposes  the  approxmuuion  is  sufficient 


No.  n. 

In  a  recently-published  paper  emanating  from  the  Gicseen  school  it  is  stated  that,  for  most  pur- 
poses, a  chemical  examination  of  the  8oil  is  best  accomplished  by  carefully  collecting  all  the 
plants  growing  upon  it,  both  those  cultivated  and  the  weeds,  reducing  them  to  ashes,  and  subjectF 
mg  these  ashes  to  chemical  analysis.  In  this  manner  all  the  soluble  constituents  of  the  soil  may 
be  Imown,  and  the  presence  or  absence  of  alkalies^  alkaline  earths,  and  phosphates  may  be 
ascertained. 

When  we  know  the  composition  of  the  ashes  of  the  weeds  and  cultivated  plants,  we  know  the 
soluble  constituents  of  the  boU,  and  we  can  determine  for  what  crop  it  is  most  suitable. 

In  order  to  enable  this  inquiry  to  be  pursued  as  extensively  as  the  interests  of  afpricultore 
require,  Dra.  Will  and  Fresenius  have  devised  and  published  a  method  for  th«^  examination  of 
the  ashes  of  plants,  which  is  as  follows : — 

PREPARATION  OF  TBI  ASHES. 

Plants  in  a  normal  and  healthy  condition  should  be  selected  (unless  the  design  be  to  study  dis- 
eases and  their  causes.)  All  foreign  matter,  such  ajs  dirt,  dust,  &c.,  should  be  careliilly  removed ; 
but  the  plants  should  not  be  waBhed,  or  the  soluble  salts  will  be  extracted.  Plants  exposed  to 
moist  weather,  or  in  a  withered  state,  should  also  be  rejected  for  the  same  reason. 

Woods,  herbs  and  roots,  after  being  perfectly  dried,  may  be  burned  upon  a  clean  iron  plate ; 
leaves,  fruits  and  seeds  will  be  best  burned  in  a  Hessian  crucible,  using  as  fuel  charcoal,  unidst 
which  the  crucible  should  be  placed  somewhat  obliquely.  Sometimes  the  ashes  are  left  perfectly 
white ;  but  some  seeds  require  a  higher  temperature  than  others  to  rid  the  ashes  of  charcoal, 
which  is  mixed  with  the  phosphates :  care  muat,  however,  be  taken  to  fiise  the  alkaline  salts,  or 
they  will  prevent  the  perfect  combustion  of  the  charcoal.  Those  ashes  will  be  burnt  the  whitest 
which  are  not  shaken  or  stirred  together.  The  ashes  should  afterwards,  if  necessaiy,  be  heated 
to  low  redness  in  an  open  platinum  crucible,  over  a  spirit-lamp,  with  constant  stirring ;  theo» 
whilst  Btül  warm,  rubbed  to  a  fine  powder,  and  transferred  to  a  well  stopped  bottle. 

A  qualitative  analvsis  should  first  be  made  in  order  to  determine  to  which  of  the  following  three 
groups  the  ashes  belong. 

A.  Afhes  rurA  in  alkaline  and  earthy  carbonates ;  woods,  lichens,  &c.,  containing  salts  with 
organic  acids,  yield  ashes  of  this  kind. 

jB.  Aike»  abounding  inpkospkatea  of  alkalies  and  earths ;  as  the  ashes  of  seeds^  gnin»  &o. 

C.  Ashes  rieh  in  sinca.    The  grasses  and  straw  of  cereals  belong  to  this  group. 

PRELIXINART  QÜALITATTVE  EXAMINATION  OP  A8HS8. 

A  portion  of  the  ashes  being  treated  with  concentrated  hydrochloric  acid,  a  considerable  eflsr* 
vescenoe  denotes  them  to  belong  to  the  first  group. 

If  the  ashes  abound  in  dlica,  mis  will  be  left  undissolved  by  hydrochloric  acid. 

In  other  cases  concentrated  hydrochloric  acid  dissolves  the  ashes  of  plants  completely.  After 
the  separation  of  the  silica,  the  acid  solution  1«  treated  with  acetate  of  ammonia,  or  it  may  be  nei^ 
traliseMl  by  means  of  caustic  ammonia,  free  acetic  acid  being  afterwards  added.  In  most  cases  a 
yellowish-'white  gelatinous  precipitate  is  formed,  consisting  of  phosphate  of  peroxide  of  iron. 
Thia  precipitate  must  be  coliectea  upon  a  filter,  and  ammoma  anded  in  excess  to  the  clear  solu- 
tion, by  wnich  means  a  fresh  precipitate  will  be  obtained.  If  a  red  precipitate  be  formed,  it  is 
peroxide  of  iron.  The  solution  should  now  be  allowed  to  stand  for  some  tune,  the  air  being  ex- 
cluded ;  if  no  precipitation  takes  place,  the  ashes  contain  no  phosphate  besides  that  previoualy 
separated,  but  if  there  be  a  white  precipitate,  it  consists  of  phosphate  of  lime  and  nhosphate  of 
magnesia,  more  phosphoric  acid  being  present  than  is  combined  with  peroxide  or  iron.  Thia 
completes  the  qualitative  examination,  unless  the  operator  choose  to  test  for  fluorine,  oxide  of 
manganese,  iodme,  bromine,  or  any  other  substance,  the  presence  of  which  may  be  suspeeted. 
Separate  portions  of  ashes  must  be  used  for  these  purposes,  as  also  for  carbonic  acid,  and  alkaliefl^ 
in  ashes  bebn^g  to  the  third  group.  The  other  constituents  may  be  determined  in  one  quantity 
of  ashes ;  the  silica  has  only  to  be  separated  once. 

QUANTITATIVE  EXAMUTATION  OF  ASHES. 

A.  Determination  of  the  Quantity  of  Ashes  in  Plants. 
It  is  often  highly  desirable  to  ascertain  the  entire  quanti^  of  inorganic  constituents  of  plants. 
A  quantity  of  soUd  matter  is  annually  removed  from  toe  sou  in  the  crop,  and  it  is  necessary  to 
repair  this  loss  by  means  of  manures.  The  weight  of  the  crop,  taken  from  a  given  surface,  should 
therefore  be  wdi  known ;  and  rational  agriculturists  acquire  this  information  with  sufficient  ac- 
curacy fbr  practical  purposes. 


gentle 
bonaoc 


T%e  yegetaUe  mbfiaiice  under  eocamhwtkm  Bboiild  be  dried  <mr  a  wUer-lwth  until  it  no  longer 
loaee  weight  The  qoantity  moat  convenient  to  empby  depends  upon  the  proportion  of  its  inor- 
gnnio  oonfltitnenta.  Herbs  and  eeeda,  being  rich  in  these  matters,  from  thiity  to  fifty  graina  -will 
be  soflSdent,  whilst  ten  times  that  amoont  mast  be  taken  of  woods.  The  combastion  sacoeeda 
beat  in  a  platinnm  cmcible,  at  first  covered  and  heated  gently ;  afterwarda  remove  the  lid  and 
apply  a  stronger  heat  to  consame  all  the  charcoaL  Those  anea  which  do  not  efiervesoe  with 
ftods^  as  the  ashes  of  seeds,  may  be  treated  with  nitric  acid  and  again  ignited,  when  they  will  be 
speedily  rendered  qoite  whitft. 

B.  Analftu  of  Ashes  rich  in  CarhonaUi  and  PhatpheUe». 

1.  Determination  of  ike  SiUea,  Charcoal  and  Sand,-^Khool  sixty  grama  of  the  ashes,  which 
have  been  foond  soloble  in  hydrochloric  acid,  are  to  be  treated  with  conoentrated  acid  in  a 
M,  held  obliqaely,  so  as  to  avoid  any  loss  of  floid  daring^  the  evolation  of  carbonic  acid ;  a 
!  heat  is  then  applied,  until  it  is  evident  that  every  thing  is  dissolved,  excepting  the  car- 

BOOS  and  sandy  particles.     The  whole  is  now  carefully  removed  into  a  porcelain  basin, 

evaporated  to  dryness  over  a  water-bath,  and  then  heated  somewhat  more  strongly,  as  is  osaal  in 
separating  silica.  The  mass  when  cold  is  moistened  with  strong  hydrochloric  acid,  digested  fiir 
bsif  an  hoar  with  a  sofficient  qoantity  of  water,  and  boiled,  after  which  the  acid  liqaid  is  poured 
upon  a  stout  filter  which  has  been  oreviousl^  dried  at  212^  and  weighed. 

The  silica  will  remain  upon  the  niter,  and  if  the  ashes  were  not  perfectly  white  and  pure,  some 
sand  and  charcoal  also.  The  filter  is  washed  and  dried,  and  the  substance  carefully  removed 
finom  it  into  a  pladnum  crucible,  without  iigury  to  the  paper.  This  is  esaily  effected  if  the  mat- 
ters be  perfectly  dry,  the  paper  in  most  cases  onlv  retammg  so  much  as  to  be  slightly  colored  by 
the  charcoal  The  powder  is  now  boiled  for  half  an  hour  with  pure  potass-lev,  (free  silica,)  by 
which  the  whole  of  the  silica  will  be  gradually  dissolved;  leaving  the  sand  and  the  charcoal  un- 
acted upon.  The  insoluble  matter  is  again  collected  on  the  same  filter,  washed,  and  dried  at  SIS^ 
ontil  it  no  longer  loses  weight.  The  increase  upon  the  weight  of  the  dried  filter  is  estimated  as 
charcoal  and  sand. 

The  filtered  solutbn,  after  the  addition  of  hydrochloric  acid  in  excess,  evaporation  to  dxynea^ 
and  treatment  in  the  usual  way,  gives  the  amount  of  silica. 

The  acid  solution  originally  filtered  from  the  silica,  sand  and  charcoal,  after  being  well  mixed, 
ia  divided  into  three,  or  more  conveniently  into  four  equal  portions,  one  being  reserved  in  case  of 
misfbrtone  with  either  of  the  other  quantities^  The  division  is  best  accomplished  by  means  of  an 
accurately  graduated  tube ;  the  whole  of  the  fluid  is  collected  into  the  tube,  the  entire  measure 
then  representing  the  weight  of  ash  experimented  upon.  The  solution  is  now  divided  into  three 
or  four  o<nial  or  known  portions,  the  volume  of  each  is  noted,  and  they  are  distingushed  by  the 
letters  a,  \  e,  and  d. 

In  ia)  the  peroxide  of  iron,  oxide  of  manganese  and  the  alkaline  earths  are  estimated. 

In  \h)  the  alkaUes. 

In  jc)  the  phosphoric  and  sulphuric  acids. 

9.  Estimation  cf  the  Feroxtde  cf  Iron  and  of  the  Alkaline  Earthi. — ^To  the  solution  {a)  am- 
monia is  added  until  the  precipitate  which  is  toereby  produced  no  longer  entirely  re-dissolves  •, 
acetate  of  ammonia  is  next  added,  and  enough  acetic  acid  to  render  the  solution  strongly  acid. 
Trom  the  form  and  appearance  of  the  precipitate  it  can  easily  he  judged  whether  it  stiU  contains 
phosphate  of  lime ;  if  this  be  the  case,  more  acetic  acid  must  be  added.  The  yellowish-white 
precipitate  which  remains  consists  of  phosphate  of  the  peroxide  of  iron,  9  Foi  OtX  3  P  O».  Its 
sepaimtioa  firom  the  fluid  is  assisted  by  gently  heating,  it  is  then  well  washed  upon  a  filter  with 
hot  water,  ignited  and  weighed. 

To  the  filtered  solution,  neutral  oxalate  of  ammonia  is  added  as  long  as  a  precipitate  is  formed, 
and  the  quantity  of  lime  is  determined  in  the  usual  manner.  When  It  has  been  shown  by  the 
qualitative  axmlysis,  that  beaidea  phosphate  of  iron,  the  ash  contains  peroxide  of  iron  or  oxide  of 
manganese  (in  which  cases  the  presence  of  earthy  phosphates  is  very  rarelv  detected),  the  solu- 
tion, previously  to  the  separation  of  the  lime,  should  be  super-sataratad  with  ammonia,  and  pre- 
cipit^ed  by  means  of  sulphuret  of  amtoonium;  the  two  oxides  being  afterwards  separated  ac- 
oording  to  the  known  methods. 

If  tiie  ashes  under  examination  contained  earthy  phosphates,  the  solution,  filtered  from  the  oxar 
laie  of  lime,  will  contain  free  acetic  acid ;  if  otherwise,  there  will  be  free  ammonia ;  it  is  next 
somewhat  concentrated,  rendered  ammoniacal,  treated  with  a  solution  of  phosphate  of  soda,  and 
separated  from  the  precipitate,  which  is  estimated  as  phosphate  of  magnesia. 

3.  Estimation  of  the  Alkalies.— The  solution  lb)  is  treated  with  water  of  barytes  until  it  gives 
an  »ifc-lwM*  reaction;  it  is  then  gently  heated  and  filtered.  By  this  means  we  get  rid  of  all  the 
salphuric  acid,  phosphoric  acid,  and  peroxide  of  iron,  as  well  as  the  magnesia,  and  most  of  the 
lime.  The  precipitate  is  washed  upon  a  filter  as  long  as  the  liquid  renders  turbid  a  solution  of 
nitrate  of  silver ;  the  solution  is  next  w^armed,  treated  with  caustic  ammonia  and  carbonate  of 
ainmonia,  and  aUowed  to  stand  until  the  precipitate  becomes  heavy  and  granular.  The  whole  ia 
now  filtered,  and  the  solid  matter  ia  washed,  after  which  the  solution  is  evaporated  to  dryness, 
and  the  residue  heated  to  redness  in  a  platinnm  crucible,  in  order  to  expel  the  ammonical  salta. 
What  remains,  consists  of  the  chloride  of  potassiam  or  sodium,  or  more  generally  of  a  mixture  of 
the  twa  The  weight  being  noted,  a  little  water  is  added,  which  mostly  leaves  undissolved  a 
trace  of  magnesia;  this  is  collected  en  a  filter,  its  quantity  subtracted  from  that  of  the  supposed 
aOcaBne  chlorides,  and  added  to  that  of  the  magnesia  as  previously  ascertained.  The  quantity  of 
potass  is  determined  by  means  of  chloride  of  platinum  in  the  oaual  way ;  and  that  of  me  soda  is 
calculated  from  that  of  the  chloride  of  sodium,  indicated  by  deducting  tne  weight  of  the  chloride 
of  potassium  tnm  that  of  the  mixed  alkaline  chlorides.  ^ 

4.  Estimation  of  the  Sulphnrie  and  Phosphoric  Acids. — Yrwn  the  acidulous  solution  [e),  the 
su^huric  acid  is  first  sepanrted  by  means  or  chloride  of  barium.    The  filtered  liquid  ia  nearly 


neatnlüed  with  ammosia,  acetate  of  ammonia  is  added,  and  then  a  solatbn  of  perchloride  of 
iron,  until  the  liquid  be^ns  to  tnm  red,  owin^  to  the  formation  of  acetate  of  iron.  Care  moat  | 
here  be  taken  that  safflcieot  acetate  of  ammonia  be  added  to  convert  the  whole  of  the  chlorine  of  | 
the  perchloride  into  sal-ammoniac.  The  aolation  ia  now  boiled  until  it  becomes  colorieas^  all  the 
iron  being  then  precipitated.  The  precipitate,  after  being  washed  with  hot  water,  oonaisto  of 
phosphate  of  iron  ana  a  quantity  of  oaaic  acetate  of  iron.  It  is  dried,  ignited  in  a  platinum  cru- 
cible, treated  with  a  few  dropa  of  nitric  acid,  reisnited  and  weighed.  It  is  next  oigested  with 
oonoentrated  Ir^drochloric  acid,  which  speedily  aiasolves  it  The  solution  is  dfluted  with  hot 
water  mixed  with  tartaric  acid,  and  ammonia  is  added  until  the  yellowish-white  precipitate  whidi 
is  at  first  formed,  di8a|>pearB.  A  clear  solution,  but  of  a  dingy  ^en  color,  is  thus  obtained,  from 
which  the  iron  is  precipitated  by  means  of  sulphuret  of  ammonium.  The  precipitate  and  super- 
natant fluid  are  digested  together  in  the  water-bath  until  the  latterlones  its  green  tinge,  and  as- 
sumes a  clear  yellow  color,  resemblmg  that  of  the  sulphuret  of  ammonium.  It  is  now  rapidly 
filtered,  access  of  air  being  excluded,  and  the  precipitate  is  then  washed  with  hot  water  contain- 
ing a  little  sulphuret  of  ammonium,  until  a  drop  ot  the  filtered  liauid,  dried  upon  a  platinum 
Siatul^  and  ignited,  no  longer  manifests  an  acid  reaction.  The  sulphuret  of  iron  is  dissolved  from 
e  filter  by  means  of  bot  and  dilute  hydrochloric  acid,  the  solution  is  boiled,  treated  with  a  few 
drops  of  nitric  acid  to  peroxidise  the  iron,  and  ammonia  is  then  added  in  excess.  The  precipitate 
is  pure  peroxide  of  iron,  the  weight  of  which,  deducted  from  that  of  the  basic  phosphate,  gives 
the  quantity  of  phosphoric  acid.  It  is  essential  that  the  perchloride  of  iron  used  m  this  experi- 
ment should  be  quite  free  from  sulphuric  acid. 

5.  Estimation  of  the  Chlorine. — A  fresh  portion  of  ashes  (about  fifteen  grains)  is  weighed  out, 
exhausted  by  means  of  hot  water,  slightly  acidulated  with  nitric  acid,  and  the  solution  precipi- 
tated with  nitrate  of  silver. — If  the  ashes  contain  appreciable  quantities  of  iodine  of  bromine, 
these  bodies  will  be  found  in  the  precipitated  ailver-aalt ;  for  their  quantitative  estimation,  how- 
ever, a  larger  portion  of  ash  must  be  employed. 

6.  E$timation  of  the  Carbonic  Acid. — The  quantity  of  carbonic  acid  is  represented  by  the  loss 
sustained  on  treatmg  a  known  weight  of  ashes  with  an  acid ;  and  we  have  elsewhere  described 
the  most  convenient  method  and  apparatus  for  the  experiment 

C.  Analytic  of  Ashes  abounding  in  Silica. — These  ashes  are  only  partially  soluble  in  acida ; 
their  alkalies  must  therefore  be  determined  in  a  separate  portion. 

The  chlorine  and  carbonic  acid  are  determined  in  the  same  manner  as  with  ashes  soluble  in 
aeids ;  but  it  must  be  remembered  that  the  alkaline  chlorides  undergo  a  partial  decompositioa, 
when  ignited  with  silica  and  carbon. 

1.  Estimation  of  the  SilicOy  S^c. — ^A  concentrated  solution  of  pure  potass  or  soda  is  poured 
upon  about  60  grams  of  the  ashes,  and  evaporated  to  dryness  in  a  platinum  or  silver  dish.  The 
silica  compounds  are  thus  dissolved — the  heat  should  not  be  so  great  as  to  fuse  the  mass  ^— dilute 
hydrochloric  acid  is  then  poured  on  the  dry  mass,  and  evaporated,  and  the  silica  determiDed  in 
the  manner  already  descrioed.  The  acid  solution,  filtered  from  the  insoluble  matter,  is  divided 
into  two  parts ;  one  is  employed  for  the  determination  of  the  sulphuric  acid  and  phosphoric  acid, 
the  other  for  that  .of  peroxide  of  iron  and  of  the  alkaline  earths,  b^  the  methods  detailed  above. 

2.  Esiimaiion  of  the  Alkalies. — A  second  portioB,  say  50  grains,  of  the  ashes  is  ignited  in  a 
platinum  or  silver  crucible,  with  four  times  its  weight  of  hydrate  of  barytes ;  the  acid  solution 
which  remains  after  separating  the  silica,  is  precipitated  successively  widi  Darytes  water  and'car* 
bonate  of  ammonia,  the  alkalies  being  then  ootained  in  the  state  of  äüorides. 


GLOSSARY. 


PlMPMATic  TaoütfH— A  TMMil  fat  which  chcmirti  eneriment  upon  aeriform  bodiea.   IteonMilsof  anu. 
tab,  hanrmg  a  ahelf  eztendiog  over  half  tea  area,  pferoed  with  a  hole,  under  whkh  la  an  faiTerted  ItanneL 
Water  la  pound  in  until  ft  coren  the  ihelf.    A  bottle  fOled  with  water,  and  plaeed  orer  the  flinnel,  nif  ~ 
be  filled  with  air  by  praaring  it  into  the  fimnel:  the  water  ia  thna  disi^taced,  and  the  air  e^wrimentc 
vpaa  mtj  be  tranaferred,  hj  meana  of  a  atop-cock,  to  a  bladder  or  to  another  bottle. 

ia  a  chemical  operation  ronaiiting  in  a  aepaxation  of  compoond  anbataneea  into  their  oomponent 

lUa  operation  may  be  deaigned  to  ahow  the  natnie  of  tne  matten  making  np  a  compound,  and 

then  called  Qumtitatite  AnatfwU ;  or  it  may  be  Intended  to  dlacoTer  the  exact  amount  of  each  aep»> 
rate  coiMtitaent,  when  it  ii  tenned  (jßumtHaihH  AntlfftU. 

Gas  ia  aynonymoaa  with  air. 

GKHWoamiAi«— Belonging  to  the  general  cooatitatiaii  of  the  earth. 

OiOAinc  BuwnäSUCHM    Mam  ii  formed  in  the  bodiea  of  animala  or  plaiil%  bat  dgrpld  of  merhanif  aT  teatnra^ 
andi  as  aogar,  gun,  atarch,  Ac. 

OaoAinzxD  Bomxs— Paita  of  planta  and  animala  ia  which  a  texture  ia  peroeptible,  inch  aa  eeOolar  danu^ 
ranacular  fibre,  kc 


the  degreea  of  ffridarion  which 


paitai 
lathea 


Foiroi— Ftenta  of  die  moahrooni  Und. 

PnoTo.  Dkvto.  Psa,  Ac  are  preflzea,  borrowed  ftom  the  Greek,  to 

iMidlee  nndergo--flrBt,  aeeood,  third,  *e. 
Banc  Sajl'T— A  aalt  ia  which  the  baae  predominatea  over  die  add. 
ALBmRN — ^An  organic  aobatance,  found  both  fai  animala  and  TegetaUea.    White  of  egg  ia  a 

pie  of  tiiefonner. 
fincinc  Cbatttt— The  reladine  wei^ta  of  eqoal  Tolmnea  of  diifereat  bodioc  Water  ia  taken  u 

■rd  ftir  fioida  and  aoÜda,  and  hydrogen  gaa  for  aetifiiim  bodieai 
SiiiifKimro  AoE]>— Oil  of  TitrioL 
HnBecBi.OBic  Acn>— Mvriaiie  acid.   Spiito  of  aaltk 


Thb  Book  which  it  has  been  determined  to  republish,  and  offer  next  to  the 
patrons  of  the  Farmers'  Library,  hears  the  following  title : 


THE 


PRINCIPLES  OF  AGÄICULTURE. 

BY  ALBERT  D.  THAER. 

IVanilated  by  William  Shaw,  Esq.  Member  of  the  Conncfl  of  the  Royal  Agricultural  Society  of 
and  Hon.  Mem.  Cer.  AJpA.  of  France ;  and  Cuthbbbt  W.  Johnson,  Esq.  F.  R.  S. 


The  high  character  of  the  English  Translators,  and  the  intelligent  community 
to  whom  they  have  ventured,  in  the  present  advanced  state  of  Agricultural 
knowledge,  to  offer  this  as  "  the  gbeat  Agricttltüral  Work  of  M.  Voir 
Thaer,"  would  warrant  the  strongest  presumption  of  its  excellence ;  and  exami- 
nation of  its  contents  has  but  served  to  justify  the  inference.  But  this  is  no 
place  for  an  introduction.  If  any  further  provocation  to  read  and  study  the 
*  Principles  of  Agricultttre  "  were  needed,  that  provocation  will  be  found  in 
^the  perusal  of  the  Memoir  of  the  Author,  prefixed  to  the  work ;  for  it  may 
naturally  be  concluded  that  the  production  of  a  man  so  highly  gifted,  enjoy- 
ing such  opportunities  to  obtain  practical  knowledge — a  man,  in  short,  whose 
"  friendship,''  as  that  memoir  states,  "  was  courted  by  the  most  celebrated  Agri- 
culturists of  England,  France,  Denmark  and  Germany,  and  whose  works  were 
studied  every  where"— must  be  worthy  all  attention.  Having  advised  the 
reader  of  what  we  have  next  in  store  for  him,  it  must  be  left,  for  tl^  rest,  to  his 
own  judgment,  allowing  him  that  degree  of  discretion  which  even  plants  are 
said  to  possess— to  select  that  which  is  available  and  nutritious ;  rejecting  all 
that  is  otherwise,  of  which  we  can  promise  him  the  proportion  will  be  very 
small.  J.  8.  S. 

P.  8.— 'This  work  was  only  very  lately  published  in  England,  making  two  oetaTO  volfima^ 
and  coeting  here  about  $10.  The  patrons  of  the  Farmen'  Libraly  wiR  h&ve  it  at  a  cost  of  oe^ 
tauily  less  than  $3. 


New-York,  Augutt  Itt,  1845. 
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INTBODUCnON  BY  THE  AMERICAN  EDITOR. 

As  annoanoed  in  the  laat  nnmber  of  the  Fakmxrb'  Library,  we  oommenoe  here  the  repabli- 
cation  of  the  "  great  work"  of  a  German  aathor,  on  The  Prihciplbs  of  AoRicuLTimx,  translat- 
ed lately  in  England  by  men  with  whose  names  all  are  familiar,  who  oan  olaim  mvoh  fkmiliarity 
^ih  Agricultural  literature. 

The  perusal  of  these  volumes  brought  to  mind  the  answer  of  two  distinguished  American  scho- 
lars, who,  being  asked — If  required  to  renounce  the  use  of  all  the  foreign  languages  they  had 
mastered  except  one,  which  one  they  would  retain  ?  both  at  onoe  replied,  "  die  Gemmn  /"  For 
althon^,  said  they,  more  of  the  diversion  of  light  literature  and  the  charms  of  fiction  may  be 
found  in  others — though  in  the  departments  of  Historical  knowledge,  of  Military  narrative,  and 
Nautical  discovery— though  in  the  annals  of  Biography  or  the  regions  of  Poetry,  other  tongues 
might  be  more  fruitful— yet,  said  they,  for  solid,  scientific  and  useful  mfbrmation,  the  Oeiman  k 
the  key  that  unlocks  the  richest  treasures. 

Applying  this  remark,  as  we  believe  it  may  be  applied,  in  reference  to  Agriculture,  to  the  work 
in  hand,  it  yet  requires  to  be  read  with  profound  attention ;  and  the  more  it  is  so  read,  the  more 
treasure  it  will  be  found  to  contain.  60  studied,  with  discrinunating  allowance  for  obvious  differ- 
enoe  of  circumstances,  every  page  will  be  found  to  have  its  value,  based,  as  is  the  whole  work, 
on  profound  philosophical  meditation  and  research,  rectified  and  assured  by  practical  experience. 
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We  would  not  be  afraid  to  stake  onr  jndfpnent  on  the  affirmation  that  in  the  single  chapter  of 
AoRONOMT,  for  instance,  (a  somewhat  high-sounding  snd  ostentations  title,)  the  attentive  reader 
will  acknowledge  ample  recompense  in  the  knowledge  it  will  give  him  of  the  oonstitaent  parts 
and  physical  properties  of  the  soil,  and  the  best  methotf  of  acquiring  a  knowledge  of  the  difibrent 
earths,  and  their  valae  in  particular  crops— a  knowledge  as  necessary  to  those  who  are  about  to 
embark  their  capital  and  time  in  Agriculture,  as  it  is  for  the  manu&cturer  to  possess  nice  Judg- 
ment in  regard  to  the  materials  adapted  to  his  fabrics,  whatever  they  may  be. 

But  why  should  we  anticipate  the  contents  of  the  work,  or  attempt  to  forestal  the  judgment  of 
the  reader?  As  in  society  men  come  together  easiest  through  the  kind  offices  of  a  mutual  friend, 
so  there  seems  to  be  a  sort  of  conventional  understanding  that  the  Editor  or  Author  shsli  introduce 
his  book  to  the  reader.  This  it  would  not  be  fair  or  honest  for  him  to  do,  if  he  did  not  believe  it  to 
be  worthy  of  his  acquaintance ;  and  if  he  does,  it  will  not  be  taken  amiss  that  he  should  endeavor 
by  a  kind  word  to  smooth  the  way  to  familiar  acquaintance.  That  done,  in  this  case,  we  commit  this 
portion  of  the  Farmers'  Library  to  the  judgment  of  its  patrons,  only  advising  them,  further,  that 
the  1400  pages  of  the  original  will  be  given  in  this  volume,  with  an  Index  and  a  Glossary,  that 
will  serve  to  make  certain  terms,  as  well  as  weights  and  measures,  used  in  the  work,  better  un- 
derstood by  the  American  reader. 

The  Agricultural  habiu  and  practices  of  the  two  countries,  arising  more  from  other  causes  than 
from  any  essential  difference  of  climate,  or  staples,  or  animals,  or  implements,  plight  at  first  sight 
appear  to  suggest  an  omission  of  much,  if  not  a  recasting  of  the  whole  work.  But  this  would  be 
impracticable,  and,  besides,  is  unnecessary ;  for  that  portion  which  does  not  apply  toour  oountry 
and  circumstance^  s  proportionably  so  little,  and  so  dovetailed  with  that  which  is  well  digested, 
profound  and  suitable,  that  it  would  be  unwise  to  meddle  with  it  The  small  excrescences,  at  the 
worst  but  useless»  could  not  be  dissected  without  danger  of  ix^juiy  to  vital  parts. 

All  that  we  regret  is,  that  while  we  are  satisfied  and  take  much  pleasure  in  the  belief  that  dii« 
work  on  the  Principles  of  Agriculture,  will  be  read  with  hearty  approbation  and  decided  profit, 
it  restrains  us.  for  the  time,  from  presenting  so  many  other  things  on  hand,  which  we  are  sure 
must  tend  to  enrich  the  Farmen'  Library,  making  it,  as  we  have  before  said,  what  we  so  ardent- 
ly desire  to  do— an  amusing  and  useful  companion  and  guide  for  the  old  and  the  young,  the  father 
and  the  son.  If  in  this  way  we  can  lift  the  character  of  the  American  Farmer  to  higher  intel- 
lectual distinction,  and  assist  in  causing  the  attainment  of  knowledge  to  be  regarded  as  the  surest 
path  of  honor,  and  the  common  goal  of  ambition,  we  shall  prize  it  far  above  the  highest  official 
elevation  in  the  power  of  any  government  or  people  to  bestow. 

Will  those  who  would  have  the  rising  generation  of  Farmen  thus  instructed  and  thus  inspired, 
assist  in  gaining  an  assured  support  for  a  work,  of  which  that  is,  and  ever  will  be,  the  principal 
aim  ?  J.  8.  S. 


PREFACE  TO  THE  LONDON  EDITION. 

In  ofiermg  to  the  notice  of  the  Farmers  of  their  country  a  translation  of  the 
great  Agricultural  work  of  M.  Yon  Thaer,  its  Editors  hare  only  to  request  of  | 
those  skillful  cultivators  an  extension  of  the  same  kind  feeling  which  they  have 
on  so  many  former  occasions  experienced  from  th^m.  The  appearance  of  the 
work  has  heen  delayed  much  longer  than  its  Editors  could  haye  anticipated,  by 
xmaToidable  causes  in  which  the  reader  would  take  but  little  interest. 
October  1, 1844. 
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Of  an  agricnlmTiBt  so  celebrated  on  the  contiaent  of  Eunpe,  and  of  an  author  so  diMinguiahed  as  the  an- 
thor  of  iheae  ▼ohunea,  the  £n|^iah  fiumera  will  be  glad  to  receire  aome  hifonnatian.  Ilie  editont  tharefore, 
deem  it  unneceaaary  to  apologize  for  the  introdnction  of  this  aketch,  the  matexiais  of  which  they  hare  chiefly 
obtained  from  hia  Life,  pabliahed  in  1819,  at  Leipaic,  in  one  volume,  by  hia  Bon-in4aw,  M.  Keorte. 


Albkecbt  Dani£L  Thaer  was  born  in  Oslle,  a  neat  little  town  in  Hanover,  on  the  14th  of 
May,  1752.  His  father,  Johann  Friedrich  Thaer,  was  physician  to  the  Coart,  and  bom  in  Lieben- 
werda,  in  Saxony ;  hia  mother,  Bophie  Elisabeth,  was  the  daughter  of  J.  Saffe,  receiver  of  rents 
and  taxes  of  the  district  of  Celle.  Albert  was  the  first-bom,  and  had  three  sisters,  Christine,  Al- 
bertine,  and  Wilhelmine,  of  which  the  first  died  in  infancy,  the  second  was  married  to  Captain 
Schweppe,  and  the  youngest  to  the  well-known  privy  counsellor.  Doctor  Jaoobi. 

Very  little  would  have  been  known  of  his  early  years  of  boyhood,  and  his  academic  life,  were 
it  not  for  some  manuscripts  found  amongst  his  papers  after  his  death,  and  a  letter  addressed  to  his 
future  consort,  headed  "  My  Lift  and  Confeisions,  for  Philippine  ;'*  in  which  he  thus  expressed 
himself: — 

"  My  father  was  a  cool-tempeied  and  unaffected  man.  Every  one  who  came  in  contact  with 
him  knew  his  straightfon/s'ard  way  of  acting,  his  scrupulous  honesty ;  but  few,  very  few,  of  bis 
friends  knew  his  noble  and  manly  heart.  Indifferent  to  praise  and  fame,  as  well  as  calumny,  he 
was  ever  anxious  to  do  good  in  silence ;  and  it  can  be  said  of  him,  without  fear  of  contradiction, 
that  during  his  whole  life  he  could  never  reproach  himself  with  having  been  guilty  of  a  bad  or 
mean  action. 

"  My  mother,  as  much  as  I  can  remember  from  my  eai-ly  boyhood,  and  fVom  what  I  heard  of 
he?  after  her  death,  was  of  a  most  lively  temper,  and  possessed  of  a  good  and  noble  heart,  but  a 
little  inclined  to  sensibilit}* ;  her  greatest  pleasure  was  to  see  every  one  happy  i^bout  her.  8he 
lovcid  me  dearly  and  spoilt  tne.  I  adored  her.  Alas !  I  lost  her  when  only  a  little  boy,  and  never 
shall  I  efiacc  from  my  memory  the  day  of  her  death  and  fimeral.  I  was  very  sickly  and  weak 
during  the  first  years  of  my  infancy,  and  was,  as  much  as  I  can  remember  of  myselC  a  very  whim- 
sical boy.  Sometimes  I  learned  with  enthusiasm,  and  often  found  myself  in  such  a  kind  of  ecstacy 
that  I  neither  could  see  nor  hear  what  passed  around  me.  In  these  fits  of  thought  I  forgot  play- 
things and  plaj'fellows ;  I  waa  happy  only  in  my  own  musings.  I  always  preferred  the  company 
of  little  giris  to  boys.  I  was  not  ten  ^-ears  old  when  I  presented  them  with  some  poetry  and  little 
verses,  the  eflhsions  of  my  heated  imagination ;  some  of  them  fell  into  my  hands  in  riper  yean, 
and,  after  reading  them  over,  I  left  off  poetry  altogether.  I  loved  my  fint  private  teacher  vety 
much ;  I  even  can  remember  him  now.  My  second  teacher  was  a  simpleton ;  he  could  never 
undexatand  me,  nor  enter  into  my  feelings.  My  antipathy  to  this  man  grew  daily  greater ;  I 
could  not  learn  of  him,  nor  could  he  teach  ms  anythmg.  At  last,  when  in  my  thirteenth  year,  I 
got  rid  of  him.  and  he  being  encumbered  with  debts,  I  gave  him  my  saving-box  when  he  left.— 
"Wliether  I  did  this  for  pity's  sake,  or  joy  to  get  rid  of  him,  I  did  not  know.  My  father  sent  me, 
the  same  year,  to  school,  but  here  I  was  not  in  my  sphere ;  I  hated  the  low  and  vulgar  conduct  of 
my  ■chool-follows  a«  much  as  the  vulgar  mode  of  correction  of  the  masters.  However,  I  selected 
aome  boys  a  little  better  educated  for  my  daily  companions,  especially  one  of  the  name  of  Strauss^ 
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who  nnlbrtanately  oombined  with  his  romantic  ideas  a  great  inclination  to  drink ;  we  daily  played 
troant,  but  neyerdieless  I  applied  myself  in  my  private  lessons  with  great  eagerness  and  peraeve-  | 
ranee  to  the  stndy  of  mathematics,  history,  &c.  so  that  I  contrived  to  ingratiate  myself  in  the  good 
opinion  of  my  masters,  who  never  missed  me  daring  the  school  hoars,  being  always  ready  when 
called  to  my  class.  My  best  friend  amongst  the  masters  was  a  teacher  of  the  French  langaage, 
named  Ferry,  who  professed  secretly  all  the  principles  of  freethinkers.  He  procured  for  me  all 
the  works  of  Voltaire,  and  other  French  freethinkers,  and,  some  time  after,  when  I  understood 
English,  all  the  works  of  freethinkers  of  that  nation.  This  was  a  pretty  preparation  for  my  con- 
firmation, which  was  now  at  hand.  The  religious  instruction  I  received  of  the  Lutheran  pastor 
Bode,  preparatory  to  my  confirmation,  produced  no  effect  upon  my  mind  in  favor  of  the  truth  of 
our  divine  religion,  having  studied  all  the  works  written  against  it  with  so  much  energy.  I  often 
insinuated  to  pastor  Bode  my  doubts  on  religious  matters,  but  either  he  did  not  or  would  not  un- 
derstand me ;  I  was  wavering  between  deism  and  atheism — ^so  much  so,  that  had  it  not  been  for 
the  love  towards  my  revered  father,  and  the  persuasions  of  Ferry,  I  should  have  avoided  being 
present  at  the  imposing  and  sacred  ceremony  of  confirmation,  which  produced  such  an  effect  up- 
on my  young  mind,  that  I  prayed  sincerely  to  God  to  give  me  faith ;  and  had  I  not  continued  to 
read  with  Ferry  and  one  Belzing  so  many  blasphemous  works,  I  should  have  returned  to  my  for- 
mer religious  principles  much  sooner,  as  I  did  at  a  later  period  of  my  life.  I  continued  for  some 
time  longer  to  ramble  with  Strauss  and  other  school-fellows,  to  visit  coffee-houses  and  billiard- 
rooms,  but  had  a  great  antipathy  to  otlier  debaucheries.  The  company  of  comedians  of  Mr.  Sei- 
ler came  just  now  to  Celle,  performing  comedies  and  tragedies.  This  was  a  new  life  for  me ;  I 
became  acquainted  with  each  individual  of  this  company  -,  they  all  were  fond  of  me ;  the  beauti- 
ful Madame  Koch  gave  me  lessons  in  dancing,  and  I  suddenly  deserted  all  my  fonner  compan- 
iona»  neglecting  them  to  such  a  degree  that  one  Mackphail,  consideriog  my  conduqt  as  an  insult  to 
the  whole  school,  sent  me  a  challenge,  which  ended  in  my  wounding  him  in  the  hand.  My  father 
loved  me  dearly,  but  did  not  much  Inquire  into  my  conduct :  he  allowed  me  a  great  deal  of  money, 
but  owing  to  my  attachment  to  Ferry,  whose  salary  was  but  small,  I  provided  him  with  money, 
and  having  myself  an  extrava^^t  taste  for  dress,  I  was  often  in  great  difficulties  to  pay  my  bills, 
of  which  my  father  was  ignorant,  till  my  creditors  became  troublesome,  and  my  good  father  im- 
mediately discharged  them,  after  giving  die  some  kind  admonition. 

"I  was  now  in  my  sixteenth  year,  and  for  the  first  time  it  occurred  to  me  that,  although  conver- 
sant with  the  most  of  the  modem  languages,  I  did  net  understand  a  word  of  Latin,  and  thought 
the  knowledge  of  this  language  indispensable  to  my  future  prospects  in  life.  I  spoke  to  Bjector 
Steffens,  and  got  permission  of  my  father  to  leave  school  entirely,  and  devote  my  whole  time  to  the 
study  of  Latin.  In  less  than  twelve  months  I  was  completely  master  of  a  language  which  is 
often  the  torment  of  boys  from  their  sixth  to  their  twentieth  years,  and  still  remain  ignorant  of  it 
Since  then  I  have  written  several  pamphlets  in  Latin,  which  were  admired ;  and  in  Göttingen 
my  Discourses  were  generally  delivered  in  that  language.  Doctor  Taube,  physician  to  the  king, 
gave  me  lessons  in  natural  history,  botany,  and  anatomy ;  I  bade  farewell  to  philosophy  and  belle$ 
lettrei,  and  began  in  earnest,  and  with  great  perseverance,  to  study  physic ;  but  still  I  was  in  bad 
odor  amongst  many  of  the  learned,  and  it  was  said,  when  they  heard  of  my  progress,  that  faonce- 
forth  they  should  not  despair  of  making  sometliing  of  the  most  stupid  of  pupils. 

"  In  my  eighteenth  year,  my  father  sent  me  to  the  University  of  Göttingen.  The  first  winter  I 
did  not  leave  the  Anatomical  School,  and  although  I  gave  myself  ap  to  the  most  intense  study,  I  will- 
ingly entered  into  all  the  gaieties  and  amusements  so  much  sought  by  German  students,  but  avoid- 
ed carefully  debaucheries  of  any  kind ;  they  gave  me  the  cognomen,  Half  Renommist,  owing  to 
!  >  my  puerile  look  and  feeble  and  weak  voice.  Unzer  and  Ebeling,  two  students  in  physic,  took 
me  under  theu:  powerful  protection,  and  extricated  me  out  of  many  scrapes. 

"  In  the  second  year  of  ^y  residence  in  Göttingen  I  entered  my  name  for  a  course  of  lectures  on 
practical  physic,  against  the  advice  of  all  my  fi^ends,  but  I  have  never  regretted  so  doing, 
as  there  never  has  been,  and  probably  never  will  be,  a  greater  man  at  the  luiiversity 
than  Doctor  Schröeder,  physician  to  the  king,  who  gave,  at  that  period,  his  celebrated  lec- 
tures on  practical  physic  Schröeder  himself  was  astonished  at  the  step  I  had  taken ;  but  \ 
when  he  perceived  that  I  fully  understood  him,  I  became  one  of  his  favorite  pupils ;  nor  had 
I  the  advantage  alone  of  receiving  private  lessons  ^o^is,  but  he  took  me  with  him  in  most  of  his 
professional  viuta,  where  I  had  all  the  advantages  of  his  great  practice.  Thus  I  caught  a  putrid 
fever  which  was  then  very  prevalent ;  Schröeder  attended  me  day  and  night,  and,  giving  up  all 
hopes  of  my  recovery,  he  observed  to  one  of  his  friends,  not  thinking  that  I  understood  what  he 
■aid, '  The  expansion  of  the  Üine^v  increases.'    'Then,'  answered  I,  in  a  quie»  manner,  *I  shall 
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dk  in  Smut  days,  accarding^  to  aach  and  each  a  rale  of  Hippoonlea:  pray  prepare  my  father  to 
reodre  the  news  of  my  death.'  Howerer,  immediately  after,  a  «adden  inm  in  the  dtaorder  taking 
place,  I  aoon  reoorered ;  not  so  tty  memory,  which  I  lost  for  a  time,  ao  that  I  had  forgotten  the 
namea  of  my  heat  firiends ;  my  nenrea  were  eo  completely  ihaken,  that  I  had  no  wish  to  recover. 
After  my  recovery,  Profeasor  Schröeder  heing  himaelf  attacked  with  the  same  fever,  reqneeted  of 
hie  wife  that  no  other  phyaician  than  myaelf  ahonld  attend  him ;  hat  when  he  hecame  light-head- 
ed, she  called  in  all  the  physicians  of  Oöttingen,  and  theae  gentlemen  not  agreeing  in  opinion 
respecting  the  treatment  of  the  patient,  this  great  and  learned  man  fell  a  victim  to  ignorance  axid 
jealoQsy,  April  81, 1772.  I  cannot  think  of  this  oelehrated  and  good  man  without  shedding  tears 
of  regret  azid  gratitade. 

"  After  hia  death  I  did  not  attend  any  more  lectures,  although  I  paid  for  them.  Bchröeder  was 
sooceeded  hy  Ernst  Gottfried  Baldinger,  bora  in  Gtoaa  Vargola,  near  Brfart,  1736 ;  and  deaeend- 
ed  in  a  direct  line,  on  hia  mother'a  side,  from  Doctor  Mardn  Luther.  He  established  a  dispensary 
fir  poor  patients»  and  gave  medicine  gratU,  on  condition  of  his  being  attended  by  about  thirty 
papila.  Here  it  waa  that  I  first  began  to  diaplay  the  knowledge  I  had  gained  from  my  friend,  the 
late  Doctor  Schröeder ;  and  Baldinger,  not  seeing  me  attend  hia  lectures,  naturally  aupposing  I 
waa  lazy  and  dull  of  comprehension,  exclaimed,  with  astonishment  "  What  will  become  of  this 
boy  V*  Whereupon,  considering  myself  insulted  by  t^  Doctor,  I  wiafaed  to  retire ;  when  he 
embraced  me  and  said,  good-humoredly , '  No^  no  I  such  a  dever  young  fellow  never  came  under 
my  obaervation.'  From  thia  time  I  became  hia  best  firiend  and  daily  visitor ;  I  passed  whole  daya 
aftd  weeka  in  hia  valuable  and  extensive  library,  and  almost  in  the  constant  society  of  hia  amiable, 
highly  gifted,  and  accomplished  wife ;  his  confidence  waa  ao  great,  that  he  left  the  entire  direc- 
tion of  hia  dispensary  to  me,  and  even  eniraated  me  with  the  care  of  hia  own  family  when  unwell. 
Having  given  up  all  connexion  with  my  former  friends^  the  students^  I  selected  one  Leisewitc, 
the  author  of  Ouliua  de  Tarent'  We  synpathiaed  in  each  otfaer'a  iMings»  and  became  insepa- 
rable. His  amiable  qualitiea  and  inoiTenaive  wit  drew  around  us  the  best  society  i  but,  to  our 
great  regret,  many  of  them  belonged  to  a  new  achool  of  fieethinkers^  whoae  principles  we  endeav- 
'  ored,  by  the  aasistance  of  the  piona  Madame  Baldinger,  to  eradicate  from  thehr  minda ;  and  thoa 
it  was  that  Providence  brought  me  over  again  to  the  firm  belief  of  the  trath  of  our  Divine 
religion. 

"In  the  mean  time  I  paid  the  stricteat  attention  to  my  profession,  and  waa  so  completely  suc- 
ceasfo],  that  there  waa  no  patient  of  any  consequence  in  Qottingen  that  I  waa  not  called  in  to  *, 
but  aa  I  was  not  allowed  to  make  up  preacxiptiona,  not  having  taken  my  degree,  and  in  order  to 
avoid  a  heavy  penalty,  I  was  accompanied  in  my  proieaaumal  viaita  by  Doctor  Tolle,  a  man  who 
knew  the  lectures  of  Schröeder  by  heart,  but  did  not  understand  them.  I  dictated  to  him  what  to 
prescribe,  he  took  the  fee,  and  waa  content  I  had  nothing  but  the  honor,  and  plenty  of  good 
dinnera  At  last  I  took  my  degree  as  Doctor  of  Medicine,  and  resigned  my  patienta  to  the  care 
of  Dr.  Strohmeyer,  which  waa  the  means  of  introducing  bim  into  practice.  I  left  Göttingen  full 
of  honor,  with  teara  in  my  eyes,  at  leaving  behind  me  so  many  dear  frienda  Pufibd  up  with 
pride,  I  arrived  in  Celle,  but  was  received  with  coldnesa  and  pity.  Thia  was  too  much  for  me ; 
I  could  not  brook  the  insult;  but  sud  to  myself,  'How  can  I  expect  to  be  otherwise  received, 
when  I  consider  my  former,  conduct,  and  look  back  on  the  heedleas  manner  in  which  I  passed 
my  boyish  years  t'  My  consolation  wai9,  that  *  I  should  be  soon  as  happy  here  aa  I  was  in  Göttin- 
gen' in  the  choice  of  my  friends.  The  physicians  in  Celle  were  fifteen  yeara  behind  in  their 
practice ;  they  had  heard  of  a  new  style  of  practice,  but  regarded  it  as  a  mere  chimera.  When 
I  ventured  to  say  a  word  or  two,  they  did  not  understand  nte :  when  I  appealed  to  some  great 
authority,  they  were  ignorant  of  it :  when  I  spoke  from  my  own  practical  experience,  they  looked 
at  ipe,  from  head  to  foot,  and  said  sneeringly,  'Well,  well:  experience  will  come  in  time.'  But 
when  by  chance  I  ventured  to  make  some  propoaal,  they  turaed  round,  and  wondered  where 
'  they  should  find  room  enough  in  the  churchyards  to  bury  my  patienta.  The  great  applause  with 
,  which  my  Dissertations  had  been  received  in  all  the  learned  jouraals,  even  in  England  aa  well 
as  in  France,  gave  me  courage,  hoping  that  thia  circumstance  would  make  some  impression  on 
the  mind  of  the  public ;  but  it  was  generally  thought  I  had  iH  employed  my  time,  and  knew  little 
or  nothing.  Being  obliged  to  frequent  sodety,  I  was  so  disgusted  with  the  general  tone 
and  the  topica  of  their  conversation,  that  I  was  almost  in  despair ;  at  last,  aome  young  ladiea  treated 
me  with  more  attention.  I  began  to  reconcile  myself  to  my  forlom  condition,  but  still  I  waa  not 
what  I  wiahed  to  be :  the  wont  of  all  was,  I  had  no  friend ;  not  a  human  being  that  understood  me. 
I  wrote  dafly  to  my  fnend  Leisewitz ;  he  redded  in  Hanover,  and  waa  just  as  unhappy  as  my- 
mU,  except  that  he  had  some  fnend«,  and  plenty  of  money.    In  this  respesi  I  waa  difibrently 
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■itaated,  and  althoagfa  in  want  of  money  to  bay  books,  I  waa  determined  not  to  be  any  expense 
to  my  father.  Some  watches,  annff-boxea,  and  ring;s,  presents  I  bad  received  in  Göltingen,  soon 
iband  their  way  to  the  hands  of  Jews  at  half  price.  I  was  even,  against  my  will,  driven  to  the 
necessity  of  accepting  small  fees  fiom  mechanics  and  peasants.  This  cat  me  to  the  heart ;  bot  I 
coald  not  help  myself.  The  following  circamstance,  however,  overcame  me  more  than  all :  My 
father  was  a  man  of  great  knowledge  and  experience,  hot,  like  all  old  men,  he  remained  £ülhfal 
to  the  old  method  of  practice.  I  visited  many  of  his  patients,  and  withoat  telling  me  exactly  what 
mode  of  treatment  I  was  to  porsae,  he  only  observed, '  Yoa  will  act  so  and  so ;'  however,  I  saw  the 
patients  had  confidence  in  my  father  only,  and  not  in  me ;  they  wished  me  to  be  his  tool,  and  I 
therefore  followed  his  mode  of  practice,  and  thas  lost  several  of  his  patients,  who  ooold  have  been 
saved  had  I  followed  my  ovim  method.  Among  others,  Doctor  Caritens  died  daring  a  momentary 
absence  of  my  father,  who  recommended  while  stepping  into  his  traveling  chariot,  to  bleed  the 
Doctor  a  second  time.  I  did  as  he  bid  me,  althoogh  convinced  that  emetics  and  opening  medicine 
woald  core  the  patient  withoat  fail ;  the  Doctor  died,  and  yoa  may  easily  imagine  the  state  of 
my  feelings.  I  had  jast  began  to  pablish  a  work  on  practical  physic,  bat  had  no  heart  to  finish  it 
after  this  sad  catastrophe.  I  betook  myself  agam  to  philosophy.  I  wished  daily  to  retam  to  &öt- 
tingen,  if  I  coald  do  so  with  honor.  I  passed  three  years  ander  sach  painfal  circamstances,  when 
my  friend  Leisewitz  invited  me  to  go  with  him  to  Beriin,  for  which  parpose  his  brother-in-law  in 
Bnmswick  woold  advance  me  money  to  defiray  my  expenses.  Withoat  mach  consideration,  I 
accepted  the  invitation,  and  my  portmanteau  waa  soon  ready.  Arriving  in  Berlin,  I  fband  myself 
in  my  element,  and  began  to  breathe  freely.  Jerasalem  and  Lessmg  had  given  as  letters  of  in- 
trodaction  to  the  greatest  men  in  Berlin ;  bat  they  knew  as  already,  Leisewitz  as  aathor  of  *  Joliaa 
Von  Tarent,'  and  myself  as  the  aathor  of  my  Dissertation.  We  had  daily  the  choice  of  the  first 
society ;  covers  were  laid  for  as  in  the  first  families  daily,  for  dinner  a«  well  as  sapper.  Von 
Zetlitz  sent  a  general  invitation  that  covers  were  laid  for  as  every  day  daring  oar  stay  in  Berlin. 
Most  of  the  time  we  ooald  spare  was  divided  between  physicians  and  philosophers,  of  which  the 
latter  had  the  greater  share.  Spalding.  Mendelssohn,  Eberhard,  Engel,  Nicolai,  Reichard,  and  Mdme. 
Bamberger,  daughter  of  DocL  Sack,  Bishop  of  Berlin,  honored  as  with  their  most  sincere  friendship. 
The  latter,  a  highly  gified  and  accomplished  lady,  possessed  the  rare  art  of  spreading  over  the 
most  abstract  hypothesis  and  theorem  the  brightest  and  most  charming  light ;  Jerasalem,  the  father 
of  the  ill-fated  Werther  (see  the  '  Sorrows  of  Werther,'  by  Goethe),  ased  to  send  her  his  works 
to  correct,  and  she  alone  alone  wan  able  to  console  and  comfort  him,  when  he  was  informed  of  the 
death  of  his  beloved  son.  This  amiable  lady  assames  in  common  life  the  character  of  a  plain 
woman,  and  when  at  coart,  as  friend  of  the  Claeen  and  the  Princess  Amalie,  she  won  all  hearts 
by  her  traly  noble  manners  and  anconstnined  coartesy ;  at  coart  beloved,  she  was  admired,  nay, 
adored  in  the  philosophical  clabs.  Bat  do  not  think  that  here  alone  we  spent  all  oar  time ;  Ma- 
dame Bamberger  knew  how  to  blend  stady  with  amosemcnt ;  she  issued  frequently  cards  of 
invitation  to  select  parties,  for  sappers  imd  balls,  and  her  house  was  the  point  of  union  of  all  that 
was  learned,  beautiful,  and  amiable.  Thus  Berlin  became  my  Paradise.  I  had  the  most  tempt- 
ing  ofiers  from  the  Minister  of  State  to  stay  here  ;  but  the  illness  of  my  father  obliged  me,  after  a 
stay  of  three  months,  to  retam  home.  I  visited  Lessing  on  my  journey  back ;  stayed  two  dayi^ 
which  were  the  most  interesting  of  all  days  I  ever  remember.  It  was  now,  I  thought,  high  time 
to  think  earnestly  of  getting  into  good  practice  as  a  physician.  I  followed,  in  order  to  efiect  this, 
my  own  method ;  I  cared  not  for  criticism ;  good  luck  attended  me ;  I  was  successful  in  many 
cases  given  up  by  others  as  hopeless.  My  &ther  watched  me  now  closely,  but  let  me  have  free 
sway ;  he  felt  great  pleasure  at  my  saccess  and  would  now  and  then  say, '  Well  done,  my  bey ;' 
but  nevertheless  entreated  of  me  not  to  oflfend  a  certain  great  personage ;  which,  however,  I 
frankly  confessed  I  had  already  done,  not  caring  much  aboat  it,  as  it  was  my  intention  not  to  stay 
in  Celle.  I  wanted  a  greater  sphere  of  action.  My  father's  weakness  and  infirmity  increased  daily, 
which  prevented  him  from  visiting  his  patients,  and  determined  him  to  give  up  altogether  his 
practice,  and  to  retire  from  a  profession  in  which,  daring  many  years,  he  had  so  nobly  done  his 
daty ;  he  informed  his  patients  of  it.  telling  them  that  they  were  perfectly  free  and  at  liberty  to 
take  the  advice  of  his  son,  or  any  other  physician,  thereby  insinuating,  that  m  their  choice  they 
most  not  sofibr  themselves  to  be  influenced  by  their  feelings  of  friendship  and  regard  towards 
him.  Almost  all  his  patients  honored  me  with  their  confidence.  Now,  my  dear  Philippine,  a  few 
words  more.  I  am  not  rich ;  but  my  aflSurs  are  not  in  a  deranged  or  desperate  state,  and  were  I 
to  die  to  day,  and  my  property  sold,  it  would  fetch  5,000  dollars  at  least,  so  that  I  possess  2,000 
dollars  more  than  my  father  gave  me.  I  have  bat  400  dollars  salary ;  my  practice  is  good,  and 
becomes  daily  more  lucrative ;  the  income  I  derive  from  it  now  is  more  than  sufficient  to  keep  a 
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good  and  respectable  booae ;  my  prospects  are  fiattering ;  bat  I  can  and  most  not  name  tbem  at 
present ;  I  will  not  bring  them  into  acconnt" 

Here  ends  the  letter  addressed  to  his  fatore  consort ;  be  calls  it  his  confession,  and  sarely  the 
writer  proves  thronghont  that  he  was  guided  by  a  most  sincere  and  open  heart  He  was  now 
physician  to  the  parish  and  the  House  of  Correction,  and  shortly  afterwards»  (1780,)  withont  soli- 
citing for»  or  even  expecting  it,  he  was  appointed  physician  to  the  Court  of  Hanover. 

Thaer,  being  now  at  the  summit  of  his  profesnon,  he  was  called  in  to  all  consultations»  far  and 
near ;  his  opinion  always  had  weight  His  noble  demeanor,  the  great  kindness  and  affitbility 
with  -which  he  treated  eveiy  one,  rich  or  poor,  won  all  hearts.  His  talents  were  held  in  the  high- 
est  estimation ;  in  short  he  was  looked  up  to  by  alL  However,  Thaer,  (although  the  learned 
Himly  called  him  the  most  talented  and  most  successful  man  he  ever  knew  in  his  profession,) 
notwithstanding  his  great  and  lucrative  practice,  got  nevertheless  daily  more  and  more  tired  of  it. 
This  must  be  attributed  to  the  sympathy  for  his  patients,  and  a  kind  of  sensibility  which  he  never 
could  conquer,  and  which  induced  him,  several  years  afterwards,  to  relinquish  a  profession  of 
which  he  had  been  the  ornament  and  still,  at  this  period,  continued  to  be,  to  the  greatest  joy  of 
bis  firiends  and  admirers.  Thaer  now  thought  seriously  of  his  marriage ;  he  had  opened  his  heart 
to  Philippine — ^he  loved  her  dearly,  and  was  loved  in  return.  Her  parents,  however,  and  herself, 
beings  very  religious  and  devout,  could  not  forget  his  younger  years ;  a  pamphlet  on  religious 
matters»  written  with  great  freedom  and  wit,  made  a- great  noise  amongst  the  orthodox  clergy 
and  lair^ ;  it  was  published  by  Lessing,  under  the  title  of  "  Fragments  of  the  Unknown  of  Wolf- 
enbuttel,"  but  presumed  to  be  written  by  Thaer.  This  cöcumstance  was  for  a  time  a  great  ob- 
stacle to  his  happiness ;  but,  at  last,  his  great  lame,  and  the  general  esteem  he  ezgoyed,  brought 
on  the  happy  day  of  his  union  with  the  object  of  his  affection.  He  was  married  on  the  19th  of 
April,  1786.  His  lady  was  the  daughter  of  a  nobleman,  and  President  of  the  High  Court  of  Ap- 
peal in  Celle.    His  name  was  George  William  Von  Willich. 

Thaer,  immediately  after  his  marriage,  moved  from  Celle  to  a  litde  garden  beautifully  situated 
on  the  river  Aller,  near  the  town.  After  having  bought  this  piece  of  ground,  he  built  a  small  cot- 
tage upon  it  furnished  it  handsomely,  and  spent  there  the  honeymoon.  He  was  now  happy ;  but 
became  daily  more  averse  to  his  profession.  In  his  hours  of  relaxation,  he  amused  himself  by  cul- 
tivating flow««,  and  thus  became  a  florist  The  garden  became  now  too  small  for  him ;  he  en- 
laiiged  it  coneoderably,  making  a  purchase  of  sixteen  acres  of  ground,  and  enclonng  the  whole. 

Thaler's  garden  soon  became  the  admiration  of  the  inhabitants  of  Celle ;  and  when  he  began  lo 
lay  out  plantations  and  orohards,  to  cultivate  herbage  and  vegetables,  the  whole  country  were  as- 
tonished at  his  science  in  the  art  of  cultivation.  But  Thaer  was  not  the  man  to  stop  here ;  he  now 
seriously  contemplated  the  improvement  of  Agriculture,  and,  in  order  to  carry  out  his  plans,  he 
porchased  a  considerable  tract  of  land.  He  followed  his  agricultural  pursuits  with  heart  and  aoul, 
at  the  same  time  not  neglecting  his  patients.  He  was  dauy  seen,  when  coming  home  from  his 
running  to  the  plow,  or  occupying  himself  in  his  fields,  orehard,  or  garden.  Just  about  this 
(1796,)  when  he  serioudy  contemplated  the  relinquishing  his  profession,  could  he  do  so  with 
hooor,  he  received  from  London  his  patent  as  physician  to  his  Majesty  Geoige  the  Third.  This 
honor  was  unexpected,  not  having  been  solicited ;  he  could  not  weU,  under  these  circumstances, 
withdraw  himself  at  once  from  his  professbn,  but  began  by  degrees  to  resign  his  practice,  and 
recommend  those  professional  men  he  thought  most  clever.  Thaer,  having  now  more  time  on 
hand  to  pursue  his  favorite  occupation  of  the  improvement  of  Agriculture,  kept  principally  in 
view  the  establishing  an  experimental  husbandry,  and  the  improvement  of  bad  and  uingrateful 
soils  to  such  a  degree  as  to  yield  a  good,  or,  at  least  a  proportionate  return  for  the  money  laid 
out  He  likewise  studied  the  best  works  on  Agriculture :  Bergen's  work,  published  1781,  on 
Improvement  of  Breeding  Cattle  and  Stall-feeding,  was  very  useful  xo  him,  of  which  work  a  new 
edition  was  published  in  Berlin,  1800,  by  Thaer  himself,  who  enriched  the  same  with  his  own 
remarks  and  experimental  observationa  He  took,  likewise,  the  advice  of  his  fnend,  Schubard 
TOn  Kleefeld,  so  celebrated  as  an  enthusiastic  freemason,  introducing  the  system  of  strict  observ- 
aaoe,  or  reestablishing  the  system  of  Templars.  Thaer  gave  Schubard  the  name  of  '*  The  ardent 
apostle  of  the  cultnre  of  clover  and  stall-feeding ;"  he  littie  thought  then  that  he  himself  would 
soon  excel  him.  He  combined  with  the  culture  of  herbage  fodder,  the  growth  of  carrots,  cab- 
bages and  potatoea—which  latter  root  he  most  vehemenUy  defended  against  its  numerous  adver- 
saries and  assailants.  His  agricultural  implements  were  of  the  most  ingenious  kind,  and  mostly 
made  in  England.  His  work  on  English  Husbandry  was  so  well  received  in  England,  that  the 
Board  of  Agriculmre  sent  him  unanimously  their  thanks.  The  letter  was  dated  Whitehall,  Juno 
6th,  1797 
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"  Eeaolitedt  That  the  thtnks  of  diift  Board  be  giren  to  0r.  Thmer,  D.  M.,  of  Celle,  in  Oennanr, 
and  physician  to  hia  Britannic  Migeaty,  Elector  of  Bninswiek  Lunebonrg,  for  hia  late  valoahle 
oommnnication,  aa  well  aa  for  the  intended  treatJae  he  promiaea  to  send  to  the  Board,  aa  aoon  aa 
printed,  comprehending  a  comparative  yiew  of  the  Brinah  and  German  HasbandTy. 

[u  a.]  (Signed)       •*  JOHN  SINCLAIR,  PMideaL" 

Thaer'a  fame  waa  now  known  from  one  end  of  Borope  to  the  other.  The  moat  celebrated  agri> 
Goltonata  of  Sngland,  France,  Denmark,  Gennany,  4tc.  courted  hia  friendahip;  hia  worka  were 
atadled  everywhere,  when,  cnriooa  to  relate,  the  farmers  in  hia  immediate  neighhoihood  called 
him  the  Engliah  farmer,  and  called  hia  farm  a  toy  to  play  with.  Thaer  now  aet  oat  on  a  tovr 
through  Denmark  and  Gennany,  visiting  all  the  great  landed  proprietora ;  be  made  a  long  atay  at 
Eaaenrode,  with  hia  moat  intimatft  friend,  Director  Von  Bolow.  "  To  him,"  he  aaya  m  a  letter  to  a 
friend,  "  I  owe  my  aocoeaa  in  agricoltoral  pnrsaita ;"  and  when,  in  ISOfi,  he  waa  infiinned  of  his 
death,  he  wrote  again,  "  In  Bnlow  1  have  loat  my  beat  fHend,  my  teaeher  and  benefiador.  I  ahaU 
ever  remember  thia  tmly  noble  man,  and  ahall  ever  be  grateful  to  him." 

Thaer  received  a  great  many  visitora  of  diatinction,  anxioua  to  aee  hia  eatabliabment  and  viait 
hia  achool  for  the  atudy  of  Agricultare,  which  he  had  lately  formed.  Amongst  the  firat  waa  Baron 
Von  Hardenburg,  afterwards  so  well  known  as  fim  Minister  and  great  Chancellor  of  the  King  of 
Euasia,  with  the  title  of  Prince  Hardenburg ;  he  waa  accompanied  by  the  talented  Bei^amin  Coa- 
stent,  who  had  maxried  the  Counteaa  Hardenburg.  Theae  frequent  viaita,  and  the  immense  num- 
ber of  lettera  he  received  from  all  parte  of  Europe,  and  many  of  which  he  was  obliged  to  answer, 
took  up  much  of  his  time ;  so  that  he  was,  although  reluctantly,  obliged  ta  reqneat  hia  numennia 
correapondenM^  through  moat  of  the  continental  newapapers,  to  apare  Urn  aa  much  aa  possible, 
and  not  to  write  him  on  trivial  mattera.  The  year  1803  waa  fioal  to  him— the  French  occupied 
Hanover ;  he  immediately  aent  hia  wife  and  two  children  to  Praaaia,  where  they  were  most  heart- 
ily received  by  the  Counteaa  Von  Hzenplitz  in  the  Mark,  and  atayed  there  till  the  French  army 
evacuated  Hanover.  The  French  (Generale  Mortier,  and  afterwarda  Beroadotte,  treated  Thaer 
with  great  kindneas  and  respect  Hia  property  waa  protected ;  he  continued  hia  pursuita  quiia 
unmolested,  aa  well  in^his  achool  aa  in  the  field :  but  hia  heart  ached ;  he  aaw  hb  country  waated ; 
he  feared  the  French  would  keeji  poaaession  of  Hanover  for  a  length  of  time ;  or,  ahould  they  be 
obliged  to  evacuate  it,  a  war,  in  which  Pruaaia  and  Ruaaia  would  take  part,  muat  «pane,  and  the 
whole  country  would  be  ruined.  He  had  received  aeveral  letten  from  Hardenburg,  inviting  him 
to  aettle  in  Pruasia,  and  although  the  ofTera  were  tempting,  he  declined  accepting  them ;  till  et  last 
he  received  a  pressing  letter  from  the  King  himself,  inviting  him  to  come  and  reaide  in  Pruaaia.-— 
The  following  advantages  were  granted ; 

1.  Thaer'a  nomination  as  member  of  the  Academy  of  Sciences. 

2.  A  grant  of  400  acrea  of  land  in  the  district  of  Wollup ;  but, 

3.  Should  thia  land  not  suit  for  agricultural  experimenta,  or  the  aituation  of  Wollup  not  be  eli- 
gible for  the  establishment  of  an  Agricultural  Academy,  Thaer  waa  at  liberty  to  sell  the  land  and 
buy  a  freehold,  granting  him  all  the  privileges  attached  to  a  landed  estate  belonging  to  a  noble- 
man. 

4.  Protection  granted  to  his  academy,  and  such  privileges  aa  are  requiaite  for  obtaining  the  ob- 
ject for  which  it  is  established. 

5.  Entire  liberty  of  the  press  in  regard  to  the  Agricultural  Journal,  of  which  Thaer  waa  the 
editor. 

6.  Permisaion  to  practice  hia  profession  as  physician. 

7.  His  nomination  as  privy  counsellor. 

Thaer  set  out  for  Berlin  in  June,  1604,  accepting  the  offera  of  the  King;  took  possession  of  the 
400  acrea  of  land,  sold  it  immediately,  and  bought  a  landed  estate  called  Möglin,  with  all  the  privi- 
legea  of  a  nobleman  attached  to  it,  and  added  to  it  a  large  farm  called  Königahof,  not  fru*  of£— 
Thia  property  ia  situated  in  the  Mittel  Mark,  about  five  German  miles  distant  from  Berlin.  Ha 
took  posaeasion  of  Möglin  on  the  30th  of  June,  1804,  and  returned  once  mora  to  his  native  towm 
in  order  to  arrange  his  afiairs  and  take  leave  of  his  numerous  friend&  He  did  not  lose  time,  but 
immediately  sold  by  public  auction  all  his  property ;  even  his  valuable  library  and  medical  appa- 
ratua  were  assigned  to  the  hammer.  He  ck)aed  his  school  at  Michaelmas,  took  an  afiectionata 
leave  of  his  pupils  and  friends,  and  left  Celle  on  the  first  of  October,  accompanied  by  hia  family, 
hia  friend  Einhoff,  and  his  gardener  and  fimiily — in  all,  twenty -three  persons.  On  his  arrival  in 
Pruasia,  Thaer  was  not  idle ;  he  immediately  took  such  measures  as  would  best  ensure  the  object 
of  his  undertaking.  In  tlie  purehaae  of  Möglin,  he  bad  not  consulted  his  own  interest,  the  sofl  be- 
ing rather  poor ;  but  his  establishment  being  experimental,  his  sole  aim  waa  to  improve  the  aoil. 
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■ad  to  bring  it  to  sach  a  state  of  coltiyatioii  as  to  enrare  a  commenBorate  retarn  in  proportion  to 
the  capital  and  labor.  Tbe  first  years  of  bis  residence  in  Möglin  proved  nnfortonate  to  bim ;  tbe 
rot  destroyed  most  of  bis  flock  of  sheep ;  then  came  tbe  preparation  for  tbe  war  of  1806,  so  nnfor- 
tnnate  for  Prossia ;  tbe  occnpationof  the  whole  kingdom  by  tbe  French  for  some  years ;  tbe  great 
want  of  money,  and  impoverishment  of  tbe  middle  and  laboring  classes,  and  tbe  devastation  of 
the  greatect  part  of  tbe  country.  Thaer  ooald  not  foresee  tbe  great  calamities  which  assailed  bim 
almost  on  his  entrance  in  Prossia ;  but  notwithstanding  all  those  untoward  circomstances,  he  stood 
firm,  devoting  most  of  his  time  to  study,  hoping  that  soon  be  might  be  enabled  to  establish  his 
academy.  He  considered  it  as  his  daty  towards  tbe  King  and  tbe  whole  coontry,  to  keep  bis 
promke  as  soon  as  circmnstances  of  a  more  fiivorable  nature  w^oold  enable  bim  so  to  do.  Tbe 
building  was,  indeed,  finished  by  June,  1806,  and  tbe  opening  of  the  academy  was  fixed  to  take 
place  on  tbe  16tb  of  October ;  bat  then  came  tbe  battle  of  Jena  and  its  conseqnences.  Thaer  stui 
despaired  not,  and  to  bis  great  joy  be  received  twenty  pupils  daring  tbe  following  year;  this 
number  increased  yearly,  and  at  length  be  bad  tbe  great  satisfaction  and  imspeakable  pleasure  of 
seeing  his  great  work  finished.  It  is  needless  to  say  that  after  tbe  peace  of  Tilsit,  when  Prossia 
'  xecovered  finom  tbe  deep  wounds  that  tbe  war  had  inflicted,  Thaer  was  not  idle  in  tbe  cultivation 
i  of  bis  estate,  which  he  brought  at  last  to  tbe  highest  state  of  perfection ;  but,  above  all,  be  distin- 
^luahed  himself  more  than  any  one  before  by  improving  tbe  quality  of  sheep's  wooL  He  stood 
now  on  tbe  pinnacle  of  his  glory  -,  almost  all  tbe  sovereigns  of  Europe  complimented  him  on  bis 
great  snccess.  Those  of  Prussia,  Russia,  Saxony,  Hanover,  Bavaria,  and  Wirtemberg,  sent  him 
their  orders  of  knighthood ;  noblemen  finom  all  parts  of  the  world  came  to  visit  him,  especially 
finom  England.  They  always  met  with  a  truly  cordial  and  hospitable  reception ;  he  made  no  dis- 
tinetion  between  high  or  low,  rich  or  poor,  provided  they  conversed  with  him  on  Agriculture  or 
breeding  of  cattle,  and  had  some  knowledge  of  it  Thaer  enjoyed  good  health  till  1834,  when  be 
suflered  much  from  iheumatism  and  a  troublesome  cough.  He  visited,  during  tbe  summer,  the 
wateriag-place,  ObersalzbruBn ;  but  deriving  little  benefit  fiiom  drinking  tbe  waters,  snd  not  be- 
ing accustomed  to  an  idle  life,  be  soon  returned  home ;  tbe  chief  reason,  however,  was,  that  the 
etiquette  of  the  place  would  not  allow  bim  tbe  smoking  bis  pipe,  of  which  he  was  very  fond.— 
He  made  a  last  purobase  of  tbe  united  freeholds  of  Ludersdorf  and  Biesdorf,  which  he  destined 
for  bis  younger  son,  Albrccht,  who  was  entirely  devoted  to  agricultural  pursuits.  His  strength 
now  began  to  fail  daily,  and  he  kept  bis  bed  during  the  winters  of  1826  and  1827,  and  had  bis  pu- 
pils c^ed  in  for  nistmction.  However,  as  the  disease  under  which  be  labored  mcreased,  no 
hope  for  his  recovery  could  be  any  longer  entertained.  His  mental  faculties  remained  in  full 
force,  but  his  eye-sight  failed  entirely,  and  one  of  bis  children  was  alvirays  with  bim  and  reading 
to  bim.  His  sufferings  were  great,  but  be  bore  them  with  great  fortitude  and  resignation.  The 
most  celebrated  medical  men  in  tbe  kingdom  visited  him,  and  paid  tbe  greatest  attention  to  bis 
complaint.  Doctor  Diefi^nbach  was  in  constant  attendance ;  but  be  sunk  gradually,  till  at  last, 
on  the  36tb  October,  1838,  death  put  an  end  to  his  suflerings,  deeply  lamented  by  bis  family.  He 
left  a  wife  and  six  children,  and  a  cirole  of  numerous  friends.  He  was,  according  to  bis  desire, 
buried  in  his  garden,  close  to  the  church,  without  any  display.  No  monument  marks  the  spot 
where  tbe  ashes  of  this  great  man  lie ;  and  if  you  pass  by  snd  inquire  after  tbe  grave  of  Thaer, 
you  are  shown  a  little  hillock  covered  with  flowers. 

Thaer  was  tbe  author  of  a  great  many  useful  works.  It  is  to  be  regretted  that  most  of  his  man- 
uscripts and  journals  were  lost  on  bis  moving  from  Celle  to  Möglin ;  they  were  packed  in  two 
boxes  snd  sent  up  tbe  Elbe ;  tbe  winter  setthxg  in  very  early,  and  bemg  very  severe,  tbe  ship 
was  frozen  in,  and  on  arriving  at  tbe  place  of  destination  in  the  following  spring,  these  two  boxes 
could  never  be  found,  although  Thaer,  assisted  by  tbe  Government,  did  all  he  could  to  recover 
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Section  I. 
THE  FUNDAMENTAL  PRINCIPLES. 


A  SKETCH  OF  SYSTEMATIC  AGRICULTURE.* 

Agriculture  is  the  art  of  deriving  from  the  earth  the  most  valuable  organic 
productions.  He  who  exercises  this  art  seeks  to  obtain  profit  by  causing  to  grow, 
and  bv  using,  its  animal  and  vegetable  productions.  The  more  considerable  the 
gain  derived,  therefore,  the  better  is  the  object  accomplished.  The  most  perfect 
Agriculture  is,  evidently,  that  which  produces,  by  the  application  of  labor,  the 
largest  and  the  most  permanent  profit  in  comparison  with  the  means  employed. 
Systematic  Agriculture  ouffht,  then,  to  teach  us  all  the  circumstances  by  means 
of  which  we  may  derive  the  most  considerable  profit  by  the  practice  of  the  art. 
Now,  there  are  three  methods  of  teaching  or  of  leammg  the  practice  of  Agri- 
culture. 

1.  As  an  occupation,  by  the  manual  exercise  of  it.  2.  As  an  art.  3.  As  a 
science. 

The  skillful  practice  of  Agriculture,  as  an  occupation,  is  limited  to  the  imita- 
tion of  certain  operations,  and  the  observation  of  events  and  circumstances.  It 
is  nothing  more,  when  thus  pursued,  than  a  simple  mechanical  art :  for  the  prac- 
tical farmer  can  only  imitate  and  repeat  the  ordinary  operations  of  Agriculture, 
occasionally  modified  by  times  and  circumstances ;  ana  often,  perhaps,  without 
considering  or  even  knowing  the  motives  by  which  he  is  governed. 

The  art  of  Agriculture  is  the  realization  of  some  ideal  object.  He  who  prac- 
tices it  has  received  from  others,  without  considering  the  reasons  on  which  it  is 
founded,  the  idea  or  rule  by  which  he  proceeds.  The  skillful  practice  of  an  art 
consists,  therefore,  in  the  adoption  of  new  ideas,  in  the  study  of  new  rules,  and 
in  judging  the  fitness  of  their  being  carried  into  practice. 

The  science  of  Agriculture  does  not  lay  down  any  positive  rules,  but  it  devel- 
ops the  motives  by  which  the  best  possible  method  of  proceeding  majr  be  discov- 
ered and  successfully  pursued.  In  fact,  the  art  executes  some  law  given  and  re« 
ceived,  but  it  is  from  science  that  law  emanates. 

Science  alone  can  be  of  universal  utility,  embrace  the  whole  extent  of  a  sub- 
ject, and  enable  us  to  devise  the  best  execution  of  it  under  every  possible  circum- 
stance. Every  positive  direction  is  applicable  only  to  some  determinate  case, 
and  each  case' requires  a  special  rule  which  science  alone  can  supply.  That  sys- 
tem of  Agriculture  can  only  be  called  the  most  perfect  which  is  the  most  reason- 
able-^for  these  are  syncxiymous  terms. 

*  In  the  tranfllation  of  thi«  admimble  work  of  M.  Von  Thafir,  the  editors  hare  adhered  aa  closely  to  the 
text  of  the  lamented  author  as  poa8iblo--they  have  only  omitted  those  portions  which  seemed  but  utUe  in* 
tavBscing  to  the  English  farmer. 
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The  manual  exercise  and  study  of  the  art  can  never  he  useless  to  the  agricul- 
turist who  wishes  to  elevate  it  to  the  rank  of  a  science,  and  to  the  mental  con- 
sideration of  which  it  is  deserving.  It  will  be  advantageous  to  him  to  have  ex- 
perienced the  labor  and  the  energy  which  are  neeessary,  in  order  that  he  may 
judge  of  the  mechanical  execution  of  the  various  portions  of  it. 

A  purely  practical  agriculturist  is  compelled  to  follow  the  rule  which  has  been 
laid  aown  for  him,  although  it  may  not  be  wholly  applicable  to  the  peculiar  case 
which  presents  itself.  He  cannot  depart  from  it  without  adopting  some  other 
rule,  which  may,  perhaps,  deviate  entirely  from  the  first. 

This  is  the  reason  that  so  many  amculturists,  who  have  practiced  with  suc- 
cess in  other  countries,  and  under  other  circumstances,  on  being  removed  else- 
where, have  committed  very  deplorable  blunders. 

Thus,  the  man  who  has  not  studied  the  science  of  Agriculture  can  make  little 
use  of  books,  or  even  the  best  of  them.  He  knows  not  how  to  arrange  the  new 
ideas  which  they  unfold,  and  he  cannot  follow  them  in  their  fullest  extent.  Ail 
that  he  dares  do  is  to  read  those  books  which  have  the  closest  relation  with  the 
circumstances  in  which  he  is  placed. 

THE  BASES  OF  THE  SCIENCE  OF  AGRICULTURE. 

The  science  of  Agriculture  rests  on  experience ;  and  nothing  else  should  be 
required  or  expected  from  it  but  that  which  appertains  to  a  practical  science. — 
The  first  principles  arise  from  the  perceptions  of  the  senses ;  but  if  experience 
wholly  and  entirely  flowed  from  these  perceptions,  the  development  would  not 
be  less  the  offspring  of  science  and  the  work  of  the  understanding. 

From  the  frequent  union  and  the  succession  of  objects,  we  conclude  that  a  cer- 
tain fact  is  the  consequence  or  result  of  another ;  and  it  is  the  source  of  a  vast 
number  of  errors  that  we  are  so  much  disposed  to  regard  the  occurrences  which 
take  place  as  the  efiTects  of  those  by  which  they  were  preceded.  Unfortimately 
we  have  not,  as  yet,  any  positive  or  general  indications  which  will  enable  us  to 
distinguish  between  that  which  is  simply  the  efifect  of  a  mere  succession  of  time 
and  that  which  is  produced  by  another  motive  power. 

A  frequent  and  repeated  union  alone  can  authorize  us  to  presume  cm  the  con- 
nection of  two  objects,  as  cause  and  effect.  The  often  er  this  union  is  repeated, 
the  greater  is  the  prolxibility  of  this  relation  being  founded  on  fact.  This  proba- 
bility may,  at  length,  become  a  moral  certainty ;  but  this  certainty  ceases  entire- 
ly if  one  of  these  objects  ever  appear  without  the  other,  for  then  we  should  more 
or  less  presume  that  the  one  is  not  the  only  cause  of  that  which  is  regarded  as 
the  effect. 

The  greater  number  of  facts,  however,  when  we  view  them  in  their  whole 
extent,  will  be  found  to  be  the  result,  not  of  one  sole  cause,  but  of  the  union  of 
several.  If  we  have  nine  of  these  present  and  the  tenth  is  wanting,  the  effect 
will  not  be  produced,  and  even  the  contrary  often  takes  place — for  instance : 

In  order  to  produce  a  perfect  ear  of  wheat,  we  require: 

1.  A  sound  erain  of  wheat,  with  the  germ  entire. 

2.  Some  soil,  carefully  plowed  and  prepared. 

3.  A  proper  degree  of  moisture,  neither  too  much  nor  too  little. 

4.  A  proper  degree  of  heat. 
All  this  is  generally  known,  but  it  is  also  known  that  we  require, 

5.  Atmospheric  air ;  for  no  germ  will  vegetate  iÄ  a  vacuum. 

6.  A  proper  proportion  of  oxygen ;  for  m  air  which  contains  no  oxygen  the 
germ  will  never  grow. 

7.  Carbon ;  for  without  it  a  plant  will  only  flower,  and  cannot  produce  any 
grain. 

8.  Light ;  without  which  the  plant  exhausts  itself,  is  always  weak,  and  per- 
ishes before  it  arrives  at  maturity. 

All  these  different  substances  or  agents,  and  perhaps  many  others,  must  be 
united  in  order  to  produce  this  effect — this  ear  of  com ;  and  must  all  unite  in 
their  just  proportions  in  order  to  bring  it  to  perfection.  Should  the  effect  not  be 
produced,  it  arises  from  some  defect  in  one  or  other  of  these  causes. 

We  can  experiment  either  by  means  of  simple  observation—by  examining  the 
subjects  and  agents  placed  in  relation  with  each  other,  and  by  considering  their  \ 
reciprocal  action  and  observing  its  results ;  or  by  means  of  trials,  or  experiments  ^ 
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—by  placing  some  well-known  plant  in  certain  situations  determined  with  pr^ 
cisioB,  obserying  their  reciprocal  action,  and  preventiag,  as  much  as  we  possibly 
can,  any  foreign  or  unknown  body  from  influencing  the  results  of  our  experiment. 

A  trial  is  a  question  addressed  to  nature :  when  such  a  question  is  properly 
put,  Nature  will  necessarily  reply  either  yes  or  no. 

It  is  only  within  the  last  century  that  the  art  of  making  experiments  has  been 
clearly  apprehended.  It  is  on  this  art  that  the  principal  power  of  man  over  the 
!  material  world  is  founded ;  and  that  power  will  become  more  extended  in  pro- 
portion as  he  brings  this  art  nearer  to  perfection  and  carries  it  into  full  practice. 

It  is  not  often  that,  in  an  isolated  situation,  under  the  very  hand  of  the 
naturalist,  or  in  the  laboratory  of  the  chemist,  any  complete  and  satisfactory 
experiments  can  take  place.  They  are  beyond  the  actiye  sphere  of  the  agricultu- 
rist, properly  so  called.  Neyertheless,  the  manner  of  recognising  them,  of  inyes- 
tigatmg  them,  and  disposing  of  them,  is,  as  we  shall  see,  of  the  greatest 
importance  in  the  science  of  Agriculture. 

There  is  a  particular  kind  of  agricultural  experimeuts  which  haye  arriyed 
almost  at  perfection,  and  which  can  be  regulated  with  a  degree  of  precision  equal 
to  that  which  is  attained  in  the  other  practical  sciences :  these  are  comparatiye 
trials  in  the  open  air. 

It  is  true  that  experiments  of  this  kind  are  not  easily  made  ;  but,  neyertheless, 
they  are  ia  the  power  of  eyery  reflecting  agriculturist.  Whoeyer  has  accom- 
plished one  experiment,  whateyer  may  be  the  peculiarity  of  the  circumstances 
under  which  it  was  made,  and  has  giyen  a  faithful  account  of  it,  has  well  con- 
tributed to  the  adyancement  of  science,  and  consequentl)r  to  useful  practice,  and 
has  entitled  himself  to  the  gratitude  of  his  contemporaries  and  of  posterity.  It 
would  surpass  the  power  of  any  single  indiyidual  to  accomplish  any  considerable 
[  number  of  these  experiments,  and  could  not  be  expected  from  him.  It  is  the 
duty  of  the  Goyemment  to  place  some  well-educated  men  in  a  position  to  em- 
ploy their  time  and  talents  in  inyestigating  the  secrets  of  nature  for  the  adyance- 
ment of  Agriculture  and  the  general  good. 

Agricultural  societies,  which  are  instituted  for  the  adyancement  of  science, 
should  especially  engage  in  the  preparation  of  such  experiments,  and  diyide  the 
execution  of  them  among  the  seyeial  members.* 

The  number  of  these  special  experiments  being  as  yet  far  too  small,  we  are 
compelled  to  draw  on  the  large  collection  of  indiyidual  obseryations,  imperfect 
as  they  are,  to  adopt  them  as  the  principles  of  our  science. 

Science  would  haye  made  much  greater  progress  if  the  false  shame  with 
which  agriculturists  conceal  eyery  unsuccessful  experiment,  and  the  exaggerated 
manner  in  which  they  often  relate  all  those  in  which  they  haye  succeeded,  had 
not  retarded  its  progress.t 

l^atural  history,  which  of  late  years  has  been  brought  to  such  perfection,  ren- 
ders very  yaluable  assistance  in  laying  the  fundam'ental  principles  of  our  science ; 
it  affords  a  clue  by  which  we  may  extricate  ourselyes  from  a  labyrinth  of  im- 
perfect experiments,  and  seryes  as  a  touchstone  bjr  which  to  judge  of  their  truth 
and  their  yalue.  Nature  acts  eyerywhere  on  uniform  and  eternal  rules  ;  and  the 
agriculturist  can  only  employ  those  means  which  she  places  at  his  disposal.  It 
is  this  disposition  which,  with  reference  to  Agriculture,  enables  us  to  derive  a 
physical  and  chemical  knowledge  of  the  precise  rules  by  which  it  is  governed, 
or  at  least  to  obtain  indications  of  the  course  which  we  must  pursue  m  all  our 
;  researches.  If  natural  history  only  taught  us  to  understand  the  nature  of  the 
soil,  the  varieties  of  its  composition,  and  of  what  substances  it  is  composed,  that 
alone  would  haye  been  suflicient  to  throw  some  yaluable  light  on  the  numer- 
ous differences  which  are  observed  in  the  results  of  certain  operations.  These 
sciences  have  long  exercised  an  influence  on  Agriculture.  Latterly,  chemistry  in 
particular  has  been  employed  to  enrich  the  science  of  Agriculture ;  and  very  great 
benefit  has  been  derived  from  this  union.  We  are  now  enabled  to  discard  sev- 
eral extensively  received  prejudices,  through  our  more  extended  observations  on 
the  surface  of  the  country,  and  in  rural  economy,  and  to  establish  the  truth  of 

*  TU«  plan  U  adopted  bjr  the  Roval  Agricoltural  Society  of  England, 
luk^^  aothor  rerj  iaaüy  animadverts  on  the  "  exaggerated  naonner  "  in  which  practical  men  have  pnb- 
Uued  the  reaulia  of  their  experience,  which  hare  never  been  realized  in  continaed  practice  even  by  the 
paUithen  thenuelvee,  and  have  not  failed  to  throw  doubts  on  all  similar  propositions.    Moderatian  and 
eaation  eannot  be  loo  mneh  recommended  in  such  cases. 
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several  facts  which  heretofore  were  merely  prohahle.  It  is  on  this  accouBt  that 
scientific  instruction  in  Agriculture  should  always  be  based  on  sound  notions  of 
physics  and  chemistry,  and  that  we  should  endeavor,  by  means  of  these  sciences, 
to  penetrate  as  far  as  possible  into  the  principles  and  foundation  of  things ;  for, 
the  want  of  success  in  our  researches,  and  the  reason  that  we  do  not  arrive  at 
more  numerous  and  more  sound  conclusions,  is  to  be  attributed  to  our  imperfect 
knowledge  of  the  phenomena  of  nature. 

The  agriculturist  is  principally  employed  m  the  reproduction,  the  vegetation, 
and  in  maturing  and  perfecting  the  growth  of  plants.  A  knowledge  of  the  or- 
gapization  and  nature  of  vegetables,  called  physiology,  is  indispensable  to  the 
study  of  Agriculture  ;  and  also  a  knowledge  of  their  distinctive  characteristics, 
their  natural  and  scientific  classification  and  their  nomenclature,  or,  in  other 
words,  botany. 

And  as  it  is  a  part  of  the  business  of  the  agriculturist  to  multiply  animals  and 
animal  substances,  some  knowledge  of  the  animal  economy,  and  of  the  diseases 
to  which  it  is  subject,  would  be  greatly  conducive  to  his  success. 

No  science  can  be  said  to  be  complete  without  the  aid  of  mathematics,  pro- 
perly so  called.  But  Agriculture  requires  the  application  of  several  branches  of 
the  mathematics ;  it  demands  a  knowledge  of  arithmetic  in  its  most  extensive 
meaning  ;  a  calculation  for  the  detailed  accounts,  and  book-keeping. 

It  is,  then,  evident  that  Agriculture  ought  to  borrow  from  every  science  the 
principles  which  she  employs  as  the  foundation  of  her  own ;  and  although  the 
sciences  do  not  form  an  indispensable  part  of  the  farmer *s  education,  he  ought, 
nevertheless,  to  have  a  general  knowledge  of  t-hem.  • 

THE  BASES  OF  EKTERPRISE. 

An  agricultural  enterprise  requires ;  1st,  a  suitable  person ;  2d,  capital ;  3d, 
an  estate. 

Every  person  who  seeks  to  practice  Agriculture  with  the  full  success  which  it 
admits — and  that  is  the  natural  aim  of  every  one  who  engages  in  it — must  pos- 
sess energy,  activity,  reflection,  perseverance,  and  a  knowledge  of  all  the  kin- 
dred and  accessory  sciences. 

It  is  true  that  it  was  once  considered  that  the  inaptitude  which  many  young 
men  evince  for  all  other  undertakings,  is  a  kind  of  pledge  that  their  proper  voca- 
tion is  Agriculture ;  and  we  have  seen  such  persons,  although  continuing  in  a 
state  of  mediocrity,  yet  deriving  much  happiness  from  rural  life.  But  this  re- 
quires a  concurrence  of  fortunate  events  that  formerly  might  frequently  occur, 
but  wh\ch  at  the  jpresent  day  can  rarely  take  place. 

The  practice  of  Agriculture  is  composed  of  an  infinite  number  of  different 
operations,  each  of  which  appears  easy  in  itself,  but  is  the  more  difiicult  tu  exe- 
cute, inasmuch  as  they  frequently  seem  to  interfere  with,  and  run  counter  to  one 
another.  In  order  to  regulate  them  according  to  the  circumstances  and  powers 
that  are  at  our  disposal,  so  that  no  single  one  shall  be  neglected,  but  each  per- 
formed properly  and  in  its  due  order,  there  is  required  the  greatest  attention ; 
activity  without  anxiety ;  promptitude  without  precipitation ;  a  care  of  the  whole, 
united  with  the  strictest  attention  to  the  most  minute  details  ;  a  judicious  appre- 
ciation of  all  that  is  more  or  less  necessary,  and  of  that  which  belongs  to  differ- 
ent periods  of  time ;  an  unremitting  perseverance  in  whatever  is  undertaken,  but 
which,  however,  does  not  lead  to  tne  neglect  of  more  pressing  duties ;  a  prudent 
estimate  of  the  value  of  labor  and  of  time,  so  as  to  employ  them  to  the  best 
advantage.        « 

As  it  IS  impossible  that  an  enterprise  like  that  of  Agriculture  can  be  exempt 
from  casualties  and  accidents,  a  certain  tranquillity  of  mind  must  be  united  with 
the  necessary  activity  in  order  to  secure  a  happy  life.  Whether  this  be  attained 
by  the  consolations  of  philosophy  or  religion,  the  agriculturist  must  learn  to  sup- 
port misfortune  with  resignation  ;  he  must  forget  all  the  evils  which  ,it  was  im- 
possible for  him  to  foresee,  all  those  hopes  which  have  ended  in  disappointment, 
so  soon  as  he  has,  by  the  adoption  of  prudent  regulations,  diminished  as  much 
as  possible  their  annoying  consequences. 

Rural  life,  in  despite  of  the  pleasures  that  attend  it,  has  so  much  uniformity 
about  it,  and,  with  all  its  occupations,  has  so  many  hours  of  idleness,  that  it 
scarcely  satisfies  an  active  mind,  that  possesses  no  other  object  of  employment. 
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In  choosing  an  accessory  study,  the  accomplished  agriculturist  will  not  find  any 
one  that  will  be  more  consonant  with  his  feelings  than  natural  history.  He,  bet- 
ter than  any  other  person,  can  abandon  himself  to  the  consciousness  of  living  in 
the  bosom  of  Nature,  and  investigating  her  sublime  laws  ;  and  so  far  from  inter- 
rupting Ms  usual  occupations  by  this  pursuit,  he  will  almost  always  be  able 
pleasingly  and  usefully  to  unite  them. 

If  the  moral  world  and  the  relations  of  society  too  often  present  us  only 
with  the  painful  spectacle  of  a  resistance  to  the  laws  of  reason  which  spreads 
grief  and  misery  over  the  earth,  Nature»  on  the  contrary,  unfblds  to  us  more 
striking  proofs  of  order  and  unity  in  proportion  as  we  penetrate  into  her  mysteries. 
The  beauties  which  we  discover  not  only  gratify  our  taste,  but  they  also  afford 
us  a  demonstration  that  the  Eternal  Wisdom  who  unfolds  to  our  view  His  opera- 
tions in  the  material  world — who  is  ever  reproducing  matter  under  new  and 
admirable  forms — ^will  also  in  the  moral  world  pursue  an  equally  harmonious  plan, 
the  full  completion  of  which  is  reserved  for  the  ages  of  eternity.  This  feeling, 
although  vague,  is  far  more  vivid  in  the  inhabitant  of  the  country  than  in  the 
person  who  passes  his  time  in  populous  towns.  It  is  on  this  account  that  more 
true  religion  is  generally  found  among  agricultural  people,  than  among  those 
devoted  to  war  or  to  (ommerce. 

The  man  who  feels  within  himself  sufficient  talent  united  with  such  inclination 
and  taste,  or  who  has  manifested  suc)i  a  disposition  from  his  youth,  may  devote 
himself  to  the  pursuit  of  Agriculture  with  a  good  prospect  of  success ;  and,  if 
he  acquires  a  complete  knowledge  of  it  may  attain  the  summit  o[  his  ambition. 
Let  us  DOW  see  how  this  knowledge  is  to  be  acquired. 

It  is,  doubtless,  most  easily  and  most  naturally  acquired  when  the  scientific 
instruction  has  been  preceded  by  that  which  is  derived  from  actual  observation, 
from  mechanical  and  practical  instruction,  or  from  an  agricultural  education,  pro- 
perly so  called.  Nevertheless,  we  have  many  examples  of  men  who  united  in- 
clination with  distinguished  talents,  who,  having  received  a  good  education,  and 
having  previously  pursued  occufraitions  diametrically  op^ed  to  Agriculture,  have 
become  distinguished  agriculturists  by  means  of  scientific  instructicm  alone,  and 
have,  in  a  very  short  time,  acquired  a  superiority  over  persons  who  had  practised 
the  art  for  many  years  and  with  great  success.*  Science  had  opened  to  them 
many  ways  which  had  been  overlooked  by  those  who  had  pursued  tne  old  routine, 
and  had  revealed  to  them  with  clearness  and  precision  what  years  of  practice  had 
merely  sho^vn  to  others  in  a  vague  and  obscure  manner. 

It  is  true  that  by  far  the  greater  number  have,  in  the  beginning,  committed 
some  errors  in  particular  cases  ;  they  have  to  pay  for  their  experience  ;  but  these 
errors  are  attributable  to  the  hitherto  defective  system  of  scientific  instruction. 

With  equal  instruction  and  equal  talent,  that  person  will  always  have  the  supe- 
riority, whose  education,  good  in  other  respects,  has  been  directed  towards  Agri- 
culture from  his  early  youth. 

A  young  man,  fifteen  years  of  age,  will  obtain  the  requisite  education  in  an 
establishment  which  unites  considerable  activity  in  the  different  branches  with 
the  employment  of  the  various  means  of  obtaining  the  produce  of  the  earth, 
although  this  establishment  may  not  have  attained  the  perfection  of  which  it  is 
susceptible.  There  the  pupil  will  have  all  the  objects  and  operations  of  Agricul- 
ture brought  under  the  cognizance  of  his  senses ;  he  will  acquire  a  practical 
knowledge  of  all  the  details ;  he  will  learn  to  select  the  proper  season  for  each 
operation  ;  he  will  form  in  his  own  mind  a  kind  of  intellectual  admeasurement 
of  the  nature  and  value  of  soils,  the  seasons,  and  of  the  requisite  labor.  He  will 
also  there  be  taught  all  that  has  relation  to  the  general  management  and  direction 
of  business,  and  ne  will  carefully  observe  the  manner  in  which  it  is  conducted  as 
often  as  opportunity  permits.  Lastly,  he  will  not  fail  to  acquire,  as  much  as  pos- 
sible, a  certain  tact  in  buying  and  selling. 

During  more  than  a  century  the  possibility  and  advantage  of  a  scientific  edu- 
caticxi  for  the  practice  of  Agriculture  has  been  maintained,  and  an  agricultural 

*  The  author  alludes  to  penons  who  hare  not  heen  bred  to  the  art  of  Agriculture,  and  havins  adopted 
that  iirofeanoD,  have  much  excelled  the  old  practitionera,  who  follow  the  old  routine.  Many  such  inatancea 
occur,  not  only  in  Agriculture,  but  m  many  other  profeanona.  The  mind  ia  free  from  the  biaa  of  early  pve- 
*--** — I ;  exertion  ia  neceaaanr ;  and  when  a  man  ia  determined  to  teach  himaelf,  it  ia  aurpriBtng  what  the 
i  mfaod  can  accompUah.  llie  fint  step  ia  a  conTiction  that  he  ia  in  want  of  learuiug;  the  reat  wili 
I  follow. 
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THAER  S  PRINCIPLES  OF  AGRICULTURE. 


chair  has  been  established  in  almost  every  muTersity.  Li  so  far  as  it  is  the  duty 
of  these  institutions  to  afford  the  public  functionary,  the  lawyer,  and  even  the 
theologian  and  the  medical  man,  a  clear  idea  of  agricultural  practice  and  its  im- 
portance, I  admit  the  utility  of  these  appointments,  and  only  desire  that  the  in- 
struction shall  be  directed  to  the  sole  end  which  it  can  possibly  attain.  * 

These  professorships,  however,  do  not  appear  to  me  necessary  or  even  useful 
to  the  agriculturist  who  seeks  instruction  there,  because  the  nature  of  the  life 
which  is  led  there,  and  the  usages  of  the  university,  and  the  general  tendency  of 
affairs  in  such  places,  seem  to  possess  something  altogether  foreign  to  his  habits 
and  pursuits,  and  are  calculated  to  unfit  him  for  the  peculiar  species  of  activity 
and  tne  peculiar  kind  of  life  to  which  he  is  destined.  Besides,  it  is  scarcely  to 
be  expected  that  an  agriculturist,  who  unites  practice  with  science,  will  accept  a 
professorship  of  this  kind  at  a  university  ;  and  he  who  does  not  possess  both  these 
requisites  is  by  no  means  fitted  for  such  a  situation. 

Nothing  can  contribute  more  to  the  acquisition  of  an  enlightened  knowledge  of 
Agriculture  than  traveling  in  those  countries  which  are  distmguished  for  the  per- 
fection of  their  Agriculture.  The  contemplation  of  practices  and  institutions  so 
various  among  dif^rent  people  destroys  that  prejudice  encouraged  from  our  child- 
hood, which  leads  us  to  believe  that  nothing  can  be  done«in  a  better  or  in  a  dif- 
ferent manner  from  our  own  mode  of  performance.  The  customs  of  different 
provinces  and  of  entire  nations,  as  well  in  the  general  proceedings  of  Agriculture 
as  in  the  performance  of  individual  operations,  are,  with  every  thinking  man,  so 
many  experiments  on  a  grand  scale,  if  he  knows  how  to  place  them  on  a  level 
with  eacn  other,  and  to  compare  their  results.  But  it  requires  a  ^eat  deal  of 
per.severance,  and  the  surmounting  of  many  difficulties,  to  derive  real  advantage 
from  such  travels,  and  to  extend  the  observation  to  the  actual  and  true  principles 
of  things.  They  who  have  only  run  through  a  country  as  it  were  by  post,  and 
who  stop  only  at  the  inns,  will  report  very  Tittle  that  can  be  in  any  way  useful. 
Besides,  there  would  be  required  a  correct  judgment,  and  penetration  founded  on 
preliminary  and  long-continued  study,  and  an  impartiality  altogether  free  from 
prejudice,  m  order  to  derive  true  and  positive  results  from  the  observations  which 
are  made.  Without  such  acquirements,  so  far  from  being  divested  of  our  pre- 
conceived notions,  we  shall  only  bring  back  others  still  less  suited  to  our  climate, 
and  the  circumstances  in  which  we  are  placed. 

We  shall  presently  have  occasion  to  add  something  on  the  direction  of  agri- 
cultural travels,  the  best  route  to  be  pursued,  and,  in  fact,  on  the  geography  of 
Agriculture. 

The  cultivation  of  the  land  attached  to  a  model  farm,  or  other  institution  for 
teaching  practical  Agriculture,  ought  to  be  a  pattern  for  agricultural  practice, 
but  it  is  by  no  means  necessary  that  it  should  be  perfect.  It  is  far  better  that 
this  model  should  be  advancing  towards  perfection,  without  having  yet  attained 
it,  in  order  the  better  to  show  the  difficulties  by  which  it  is  surrounded.  It  is 
also  necessary  that  this  cultivation  should  be  carried  on  in  the  usual  manner,  and 
that  it  should  not  possess  or  employ  any  extraordinary  resources  which  might 
cause  it  to  advance  more  rapidly  than  would  otherwise  be  possible.  It  ought  not 
to  employ  in  the  attempts  of  improvement  any  disproportionate  or  an  unusually 
large  capital,  nor  any  resources  which  would  not  be  g^enerally  available. 

It  ought  neither  to  purchase  manure  from  tovms  in  the  neighborhood,  nor  to 
make  use  of  too  expensive  nieans  of  improving  the  soil,  such  as  an  extensive  use 
of  the  spade,  the  oestruction  of  perennial  crops,  or  anything  of  that  kind ;  but 
the  proceedings  should  be  regulated  by  the  strictest  economy. 

A  very  limited  space  of  ground  would  be  sufficient  to  demonstrate  what  can 
be  effected  by  the  above-mentioned  operations. 

Such  an  establishment  ought  to  possess  a  complete  collection  of  implements 
and  machinery,  and  every  arrangement  necessary  for  the  demonstration  of  the 
accessory  sciences  which  would  be  taught  there. 

The  conduct  of  the  pupils,  their  intercourse  with  each  other,  and  their  proceed- 
ings in  every  respect,  should  be  directed  to  the  great  end  of  the  objects  of  the 
establishment ;  not  by  means  of  coercion,  or  by  special  rules,  but  by  that  interest 
and  charm  which  the  subject  itself  necessarily  inspires. 

It  is  in  free  and  unrestrained  conversation  where  the.  best  interchange  of  ideas 
and  opinions  is  effected,  where  these  opinions  tmdergo  the  profoundest  investiga- 
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ticD,  and  where  ther  are  best  freed  from  the  prejudices  by  which  they  may  have 
been  enyeloped.  These  conversations  ought  to  be  encouraged  and  rendered  fre- 
quent by  every  possible  means,  for  nothing  would  contribute  more  to  the  discoT* 
ery  and  establishment  of  the  truth  than  the  opposition,  not  of  personal  feeling, 
bat  of  legitimate  reasoning,  and  which  will  naturally  lead  to  a  correct  conclo- 
sioa.* 

As  scientific  education  will  not  from  its  very  nature  admit  of  any  external  con- 
straint, and  can  only  be  consistent  with  an  unfettered  spirit — and  as  it  is  also  to 
be  supposed  that  those  who  attend  such  an  institution  come  to  it  of  their  own 
free  will,  and  with  the  firm  determination  of  acquiring  in  the  most  complete  man- 
ner a  thorough  knowledge  of  evervthing  that  has  relation  to  Agriculture— con- 
straint would  be  at  once  prejudicial  and  useless.  On  the  other  hand,  those  who 
eome  or  are  sent  there  with  any  other  view  should  be  removed  so  soon  as  it  is 
perceived  that  they  are  not  identifying  themselves  with  the  spirit  of  the  institu- 
tion, and  that  constraint  alone  prevents  them  from  infringing  the  regulations. — 
Nevertheless,  in  such  an  establishment  there  must  be  certain  defined  rules  which 
must  be  strictly  observed,  if  only  to  ensure  the  general  good,  and  for  the  liberty 
and  comfort  of  every  one.  However  great  the  advantage,  and  certainly  these  so- 
cial communications  may  forward  the  general  object  of  the  institution,' they  must 
not  interfere  with  private  application  or  diligence ;  and  therefore  each  nupil  ^  I 
should  have  a  chamber  to  himself,  and  his  retirement  should  be  undisturbea. 

CAPITAL. 

Next  to  the  mental  capacity  of  the  person  who  practices  Agriculture,  capital 
is  the  most  important  consideration ;  for,  with  persons  of  equal  talent,  the  advan- 
tage and  success  are  always  in  proportion  to  the  capital  employed.  Therefore, 
next  to  the  incapacity  of  the  agriculturist,  the  insufficiency  of  the  capital  em- 
barked in  Agriculture  is  the  principal  cause  of  its  imperfection. 

By  capital  we  understand  everything  that,  from  the  special  use  by  the  individ- 
ual, or  from  its  being  placed  at  the  disposal  of  others,  produces  a  revenue  or  rent. 
We  do  not  inquire  into  its  origin,  or  asK  whether  it  has  been  acquired  by  inherit- 
ance or  by  labor. 

It  is  true  that  generally  the  term  capital  is  only^  applied  to  the  possession  of 
certain  means  produced  or  amassed  by  labor,  but  it  is  sometimes  difficult  to  de- 
termine the  share  which  Nature  or  Industry  has  had  in  the  production  of  certain 
property — as,  for  example,  in  the  working  of  mines  and  quarries,  or  of  tracts  of 
land  recovered  from  Nature  by  Art,  and  put  under  cultivation  ;  at  other  times  it 
is  more  in  relation  with  the  actual  state  of  civilization,  or  where  the  land  is  no 
longer  possessed  in  right  of  the  first  occupant,  but  only  in  exchange  for  some 
other  equivalent  capita  or  property,  to  consider  the  soil  and  the  produce  of  the 
earth  as  a  species  of  capital.  This  latter  acceptation  of  the  term  will  give  as 
the  clearest  idea  of  agncultural  industry. 

The  immortal  Teraus,  in  his  "  Political  Economy,"  (StaatswirthschaA,)  pub- 
lished by  the  President  of  Auerswaldt,  establishes,  m  my  opinion,  the  most  cor- 
rect distmction,  when  he  regards  the  value  of  the  products  of  the  earth  as  the 
Wealth  of  a  nation,  but  as  a  wealth  of  which  she  has  not  the  management  No- 
where have  the  reciprocal  relations  of  the  state  of  Agriculture  and  of  national 
wealth  been  treated  in  a  more  lucid  and  practical  manner ;  and  I  should  have 
entirely  founded  my  ideas  on  his  if  I  had  read  that  work  before  this  chapter  was 
composed.  It  will,  however,  be  easy  for  every  reader  to  adopt  his  system.  As 
for  the  results,  we  shall  judge  better  of  them  as  we  proceed.  * 

According  to  this  arrangement,  the  capital  invested  in  Agriculture  is  of  three 
kinds.  1.  Funded  property.  2.  Capital  invested  in  the  farm.  3.  Circulating 
capital. 

The  funded  property  is  that  by  means  of  which  the  agriculturist  is  put,  or 
may  put  himself,  in  possession  of  landed  property.  It  is  the^alue  of  the  soil, 
or  of  property  already  in,  or  to  be  taken  into  possession.  Ac<^ding  to  general 
Qsa^e,  and  very  properly,  it  includes  the  buildings  and  all  the  other  things  apper- 
tainmg  to  the  soil,  as  well  aar  the  rights  attached  to  the  domain,  and  whether  or 
not  relating  to  Agriculture. 

*  These  icmarki  of  die  sothor  maybe  quoted  In  ikror  of  Farmert'  Cliilw-eertdnly  the  moft  dfeettre 
■enodt  of  improremem  fbr  the  ünaer. 
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The  landed  capital,  or  the  value  of  an  estate,  does  not  always  continue  the 
same.  It  is  frequently  varied,  either  hy  external  circumstances  connected  with 
the  value  of  money  and  of  other  things,  or  principally  by  internal  circumstances 
relating  entirely  to  itself.  The  modiücations  of  this  latter  variation  in  value  are 
called  ameliorations  and  deteriorations.  The  capital  employed  on  a  farm  is  aug- 
mented by  the  amelioration  in  the  same  manner  as  by  the  addition  of  new  fnnds. 

The  capital  invested  in  the  farm  consists  in  the  value  of  the  things  which  are 
necessary  for  the  exercise  of  agricultural  industry,  and  is  employed  in  their  pur- 
chase. It  is  usually  called  the  inventory.  Under  this  denomination  are  ranged 
the  live  stock,  and  all  kinds  of  agricultural  implements  and  utensils.  In  some 
countries  they  include  in  the  inventory  the  value  of  the  crops  sown,  and  the  ad- 
vances made  for  the  culture  of  the  following  year,  and  the  provisions  which  re- 
main to  be  consumed  from  one  harvest  to  the  next.  Properly  speaking,  this  lat- 
ter ought  to  be  considered  as  a  part  of  the  capital  which  we  are  next  to  describe. 

The  circulating  or  current  capital  is  that  with  which  the  domestics  and  labor- 
ers are  paid,  necessaries  of  every  kind  are  purchased,  the  cattle  fattened,  &c. ; 
and  it  consists  in  a  sum  of  money  kept  for  that  purpose,  or  in  an  accumulation  of 
produce  which  is  kept  to  be  converted  into  money. 

It  is  by  this  capital  that  the  diminution  of  that  which  is  invested  in  the  fkrm 
is  supported,  and  which  from  its  very  nature  is  always  deteriorating ;  and,  lastly, 
from  tnis  capital  must  be  derived  the  necessary  surplus  for  enlarging  the  funded 
capita],  and  for  the  improvement  of  the  land. 

This  current  capital  forms  the  motive  power  of  the  whole  concern ;  it  is  by  its 

means  that  all  the  labor  is  effected,  and  it  is  from  this  labor,  properly  speaking, 

that  the  profits  of  agricultural  enterprise  arise.    Hence  it  happens  that,  all  acci- 

I  dental  successes  or  misfortunes  excepted,  and  supposing,  above  everything,  that 

^  the  necessary  talent  and  assiduity  are  employed,  the  products  will  always  be  in 

direct  proportion  to  this  capital. 

The  funded  capital  or  value  of  an  estate  can  only  be  conside/ed  as  a  sum 
placed  out  at  interest,  and  on  the  best  security ;  and  it  ou^ht  to  produce  the 
proper  rent  which  can  be  derived  froqi  a  capital  thus  securely  placed.  Beyond 
this,  nothing  more  is  to  be  expected. 

The  capital  of  stock  or  of  the  inventory^  although  we  admit  that  it  ought  al- 
ways to  be  kept  up  to  the  same  amount  By  the  circulating  capital,  is  neverthe- 
less exposed  to  more  dangers  than  the  former,  inasmuch  as  it  is  subject  to  cer- 
tain accidents,  by  which  the  owner  runs  a  great  risk  of  losing,  to  a  greater  or 
less  degree,  and  which  has  given  rise  in  Germany  to  the  custom  of  insurance.* 

If  the  interest  on  the  landed  capital  amounts  to  four  per  cent.,  that  of  capital 
emnloyed  in  the  farm  ought  to  be  at  least  six  per  cent. 

The  circulatiog  capital  is  exposed  to  very  threat  risks ;  it  is  the  motive  power 
of  the  whole  enterprise,  and  it  requires  in  the  proper  administration  of  it  the 
greatest  caution  and  the  most  extensive  knowledge.  For  this  reason  it  ought, 
as  the  motive  power  of  the  whole  enterprise,  to  receive  a  very  high  interest,  at 
least  12  per  cent. ;  for  it  is  in  this  fund  mat  the  real  profit  derived  from  Agricul- 
ture consists. 

Consequently,  if  a  farmer  cultivates  his  own  land,  he  should  calculate  accu- 
rately between  the  produce  of  the  different  funds  whence  his  gross  income  is  de- 
rived. He  ßhould  aerive  an  income  equal  to  the  value  of  the  money  which  be 
expends  on  his  farm,  or  which  he  would  derive  if  he  sold  the  farm  and  placed 
the  money  on  other  securities.  It  will  be  the  same  with  the  capital  on  his  farm 
if  he  parts  with  it  to  any  other  person  on  the  same  risks. 

It  is  impossible  to  fix  any  general  rule  as  to  what  ought  to  be  the  just  propor- 
tion of  these  divisions  of  capital  relatively  to  each  other.  That  can  only  be  de- 
termined in  certain  particular  cases,  and  by  taking  all  the  local  circumstances  in- 
to consideration.  The  following  only  can  be  received  as  a  general  rule :  that 
the  person  who  j^ssesses  only  a  small  capital  will  succeed  much  better  as  an 
agriculturist  if  Ve  keeps  the  greater  part  of  it  in  circulation  for  the  current  ex- 

*  Iiunnnce  oiBoei  for  catfle  are  well  known  in  France ;  and  the  agriculturiat,  in  aome  of  the  pio^toeea  of 
Qermany,  owea  to  them  a  ■ecoiity  which  eaaentially  cantxibatea  to  render  die  practice  of  hia  proCsasbim  ae- 


core,  ana  more  eaaily  procnrea  for  him  the  capital  requiaite  for.Üa  parpoaea.  The  admntagea  of  theae  in- 
atitntiona  appear  to  me  inconteetible,  if  certain  prudent  and  well-adTiaed  regulations  prevcu:  the  too  freqpaenft 
nedigenoe  in  fboding  and  in  the  general  treatment  of  theae  animala.    The  Ifntual  Cattle  Insumoe  Sodeiy 
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{»enses  of  his  undertaking,  and,  consequently,  does  not  inyest  too  much  of  it  in 
and  or  stock  ;*  for  the  net  produce  of  the  enterprise  has  less  relation  to  the  ex« 
tent  of  capital  than  to  the  means  employed  in  the  profitable  application  of  it. 

In  England,  where  mercantile  calculation  and  skill  are  carried  to  their  great- 
est extent,  and  pervade  every  branch  of  industry  and  commerce,  it  is  considered 
that  the  capital  in  circulation,  in  which  is  always  included  the  stock,  should  be 
from  seven  to  nine  times  the  amount  of  the  rent.  Whoever  takes  a  farm  of  £125 
rent,  should  command  a  circulating  capital  of  from  £875  to  £1,125.  The  profits 
of  his  speculation,  consequentl]^,  are  not  to  be  reckoned  by  the  rent  which  he 
pays,  but  according  to  the  capital  which  he  can  employ ;  from  which  it  is  con- 
sidered that  he  ought  to  derive  12  per  cent,  profit,  which,  for  £1,125,  would  be 
£135  beyond  the  rent  of  the  farm.  If  he  is  the  proprietor,  he  will  first  deduct 
the  amount  of  the  rent  which  he  would  receive  from  nis  tenant  if  he  did  not  cul- 
tivate the  farm  himself,  and  then  he  reckons  the  surplus  as  the  net  profit  of  his 
speculation.  But  he  will  never  draw  this  false  conclusion,  that  since  the  culti- 
vation of  his  estate  produces  him  £260,  the  actual  value  of  his  property  is  twen- 
ty-five times  this  amount.  This  example  shows  the  error  of  imagming  that  any 
conclusions  can  be  formed  of  the  actual  value  of  any  property  from  its  mere  pro- 
duce, although  it  enters  too  much  into  the  estimates  of  most  persons.  In  fact, 
they  endeavor  to  conceal  this  error  by  another,  of  estimating  this  produce  at  a 
much  lower  rate  than  it  should  be  valued  at  if  under  fi;ood  culture.  Neverthe- 
less, this  va^ue  and  deceptive  valuation  is  too  frequenUv  adopted,  and  the  conse- 
quences of  it  are  extremely  injurious  to  the  agricultural  interest. 

Even  the  capital  invested  in  stock,  although  its  augmentation,  generally  speak- 
ing, adds  greatly  to  agricultural  produce,  may  be  extended  too  far,  if,  by  so  do- 
ing, the  circulatmg  capital  be  too  much  diminished. 

THE  FARM,  AND  THE  MANNER  OF  TAKING  POSSESSION  OF  IT. 

He  who  possesses  the  necessary  inclination,  talents,  knowledge,  and  capital, 
and  has  devoted  himself  to  the  practice  of  Agriculture,  ought  in  the  first  place 
to  obtain  possession  of  a  farm. 

Whoever  wishes  to  obtain  a  farm  ought,  in  order  to  obtain  it  as  advantageous- 
ly as  possible,  not  to  confine  himself  to  any  one  district,  or  province,  or  State,  but 
to  look  around  him  in  every  direction.  The  more  numerous  the  situations  which 
present  themselves,  the  better  will  be  the  chance  of  making  an  advantageous 
selection. 

That  farm  should  always  be  selected  which,  when  every  circumstance  is  care- 
fully weighed,  promises  the  greatest  net  produce  in  proportion  to  the  available 
means  of  the  person  who  is  about  to  take  possession  of  it.  We  shall  never,  at 
least  very  rarely,  find  that  a  perfectly  unexceptionable  spot  will  present  itself,  or 
which  in  every  respect  will  realize  the  anticipations  which  have  been  formed. 
The  chief  thing  is  to  be  able  to  judge  how  far  its  good  q[ualities  surpass  the  bad 
oaeSf  and  to  form  a  ri^ht  estimate  of  the  whole,  balancmg  the  one  against  the 
other.  In  order  to  malre  this  comparison  in  a  clear  and  satisfactory  manner,  the 
following  method  may  be  adopted.  The  attention  of  the  young  agriculturist 
haying  been  directed  to  a  particular  spot  of  ground,  he  must  make  a  satisfactory 
estimate  of  its  value,  by  applying  to  it  certain  general  and  invariable  principles. 
Afterwards  he  must  study  and  duly  estimate  all  the  accessory  circumstances ; 
he  must  put  a  determinate  value  on  the  peculiar  advantages  which  may  exist 
independent  of  the  soil ;  he  must  value  each,  on  as  exact  an  estimate  as  possi- 
ble.   On  the  other  hand,  all  the  inconveniences  which  are  attached  to  the  do- 

*  Ihm  antiior  Tery  Jndieiooaly  reeommendi  a  infliclent  circulAting  capiuil  to  be  reoprred  for  the  ezpenaet 
of  culdvacioii,  and  %  leM  quaalüy  of  land  to  be  rented,  aa  profit  will  more  generally  depend  on  the  mode  and 
KDCceai  of  cnlliTatkm,  ratner  than  on  an  extent  incapable,  or  beyond  the  reach  of  bemg  properly  managed. 
Thia  ia  a  vary  general  and  fttal  miatake.  llie  mode  of  estimating,  by  the  rent  of  land,  the  quantity  ofciq^ 
tal  that  wOI  be  necoMarr  for  the  cultivation,  appear*  very  uncertain ;  for  land  may  be  worth  90b.  or  40»,  an 
acre,  and  the  farmer  wUl  require  the  same  implements  and  animal  strength,  the  same  expense  to  seed  an 
acre  of  land,  the  same  fiaminj^ceompiodafiona,  and,  very  often,  more  expense  in  many  respects.  Some 
differences  will  occur  in  particular  points ;  but  a  direct  ratio  between  the  rent  of  land  and  the  capini  re- 
quired to  stock  and  cuhirate  it,  has  not  obtained  in  our  country ;  and  it  would  lead  to  the  supposition  that 
food  land  requires  more  capital  applied  to  produce  a  greater  result ;  whereas  it  is  knoitn  that  the  same 
means  produce  the  greater  result  from  the  mtrinsic  quality  of  the  sou  Inferior  lands  of  certain  kinds  re- 
tpun  more  capital  tmm  rich  soils ;  and  the  allowance  of  seren  to  nine  times  the  rent  for  capital  would  fidl 
bdow  any  vrenge  calculation  yet  made ;  and  in  odier  cases  would  fkr  exceed  it,  except  where  an  extraor* 
dinary  oiulay  was  required. 
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main  must  be  considered  in  erery  point  of  yiew,  and  the  difficulties  which  will 
present  themselves  in  every  great  agricultural  enterprise.  These  must  also  he 
estimated,  and  the  sum  total  found.  Then,  by  deducting  one  sum  from  the 
other,  it  will  be  seen  how  far  the  actual  value  of  the  land,  according  to  its  extent 
and  to  the  quality  of  the  soil,  is  augmented  or  diminished  by  these  accessory 
circumstances. 

While  money  continues  to  experience  so  many  changes  in  value,  it  will  consti- 
tute a  very  uncertain  guide  in  determining  the  positive  value  of  the  soil.  A  much 
more  certain  and  stable  guide,  and  one  of  universal  application,  will  be  found  in 
the  produce  ;  which,  because  it  is  of  universal  consumption,  always  maintains  a 
uniform  and  permanent  relation  with  every  other  commodity.  This  produce  is 
the  grain  ;  in  Germany  principally  the  rye,  and  in  France  the  wheat.*  Thus, 
in  order  to  determine  the  precise  value  of  a  farm,  it  will  be  much  more  correct 
to  say  that  it  is  worth  so  many  measures  of  rye  and  wheat,  than  so  many  pounds 
or  shillings.  Or  if  we  wish  to  reduce  this  fixed  value  to  a  numerical  one,  which 
may  be  modified  by  circumstances,  we  must  ascertain  the  medium  value  of 
wheat  with  money  m  ordinary  years ;  and  thus  we  shall  be  able  easily  to  calcu- 
late the  sum  that  a  portion  of  landed  property  is  worth,  according  to  the  actual 
value  of  money. 

The  value  of  a  farm  consists :  1.  In  the  extent  of  the  whole  and  of  each  of  its 
divisions.  2.  In  the  quality  of  the  soil.  This  latter  quality  can  only,  properly 
speaking,  be  demonstrated  in  a  precise  manner  by  an  analysis  of  the  diflferent 
substances  of  which  it  is  composed,  and  of  their  physical  properties ;  this,  how- 
ever, may  perhaps  be  done  provisionally,  or  to  a  tolerably  satisfactory  extent,  by 
careful  observation  of  the  appearance  and  of  the  produce  of  the  soil.  3.  In  the 
situation,  and  in  the  reciprocal  relations  of  its  appurtenances.  4.  In  the  exterior 
circumstances;  the  prerogatives,  the  rights,  and  the  charges  of  the  property ;  or, 
in  fact,  in  all  its  accessory  and  relative  advantages  and  disadvantages. 

In  the  general  examination  of  ttie  land,  the  growth  of  the  trees  and  copses,  if 
there  be  any  on  the  land,  their  species,,  their  soundness,  the  elevation  of  their 
branches,  and  the  cleanness  of  their  bark,  are  among  the  surest  marks  of  the 
quality  of  the  soil.  The  plants  which  grow  spontaneously  there,  even  those  that 
are  injurious,  afford  also  a  valuable  indication  ;  but  it  is  not  sufficient  that  they 
grow  isolated  and  slowly,  but,  on  the  contrary,  their  increase  should  be  rapid  and 
abundant.  Thus  the  corn  or  field  thistle  (serratula  arvensis),  indicates  a  rich 
and  productive  soil ;  the  butter-bur  or  great  petasites,  {tussilago  petasites)^  an 
argillaceous  soil;  the  colt's  foot,  (tussilago  farfara,)  and  the  bramble,  a  marly 
soil ;  the  common  chickweed  and  pimpernel,  {alsine  media),  the  common  sow 
thistle,  (sonchtLs  oleracetu),  the  charlock,  {siytapis  artrensis),  grow  on  soft  and 
tenacious  lands ;  while  the  wild  radish  {raphaniis  raphanistrum),  grows  in  dry 
and  poor  lands.  The  black  medick  or  nonsuch  (medicago  lupulina),  is  a  sure 
sign  of  the  marly  quality  of  the  soil  in  which  it  is  found.! 

An  abundant  growth  of  grass,  by  which  persons  who  value  estates  often  suffer 
themselves  to  be  too  much  influenced,  is  a  very  deceptive  indication,  as  it  is  often 
^Qceasioned  by  a  humid  atmosphere  or  by  recent  manuring,  and  sometimes  even 
ty  the  bad  state  of  the  cultivation. 

The  appearance  of  the  crops  in  an  early  stage  is  a  no  less  deceptive  sign ;  for, 
when  they  are  sown  thickly,  and  in  the  early  part  of  autumn  or  in  the  sprint,  on 
a  bad  soil,  they  may  appear,  on  a  superficial  mspection,  to  be  superior  to  tnoee 
which  grow  on  a  better  soil.  Sometimes,  indeed,  the  com  is  sown  in  a  much 
greater  quantity  than  it  ought  to  be,  for  the  purpose  of  deceiving  the  unwary 
purchaser. 

A  far  more  correct  judgment  of  the  quality  of  the  soil  may  be  formed  by  ex- 
amining the  com  in  the  ear,  or  the  stubble,  provided  the  examination  extends  to 
the  whole  of  the  farm,  and  is  not  confined  to  one  particular  field,  on  which,  per- 
haps, an  abundant  crop  has  been  produced  by  extravagant  manuring,  or  by  some 

*  In  Maryland  and  Virginia  it  uaed  to  be  tobacco.  The  Editor  mnemben  that  when  a  boy,  hia  father'a 
IkTorite  roan  soddlc-hone  waa  wantonly  abut  by  a  neighbor  on  his  premiaes,  and  the  rerdict  of  the  Juiy  waa 
Ibr  aeveral  tkoustmdpouiub  of  tobaeco-^m  many  aa  were  worth  fäoo.  lEd.  Farman'  Ukrmrif, 

t  Every  atep  indicate«  the  advantage  of  knowing  aomethbig  of  botany.  [Ed,  Farmer»*  LUrmrg. 


eztiaardinary  mode  of  culture  which  has,  perhaps,  caused  the  neglect  of  some 
other  fields  of  the  farm. 

A  dark  color  of  the  soil  after  recent  ploughing  is  one  of  the  surest  signs  of  fer- 
tility, except  in  heaths  and  marshy  lands.  A  dark  color  of  the  waters  in  the 
furrows  and  of  the  deposits  taken  from  them  is  likewise  an  indication  of  a  rich 
soil. 

Practice  will  socn  distinguish  by  pressure  of  the  foot,  or  by  thrusting  a  stick 
mto  the  soil,  or  even  by  the  sensation  which  is  experienced  in  passing  over  the 
ground  on  horseback,  the  degree  of  tenacity  in  the  soil ;  whether  it  consists  of 
tenacious  clay,  or  if  it  be  a  yielding  soil,  or  whether  sand  be  the  principal  ingre- 
dient« We  may  also  readily  judge  of  the  quality  by  the  state  of  the  clods  after 
recent  plowing,  and  from  noticing  the  degree  of  divisibility  or  tenacity  when  they 
have  been  some  time  exposed  to  the  influence  of  the  atmosphere  ;  but  more  par- 
ticularly the  proportions  of  the  soft  clay  to  the  gravel  may  be  easily  ascertamed 
by  nibbing  a  portion  of  the  mould  between  the  fingers. 

The  thickness  of  the  layer  of  vegetable  mould  may  be  easilv  ascertained  by 
thrusting  a  stick  into  it,  or  by  exammiog  the  sides  of  ditches  wnere  the  ground 
has  been  lowered.  These  last,  and  also  mole-hills,  discover  the  nature  of  the 
lower  strata  of  the  soil. 

The  scientific  agriculturist,  who  possesses  the  most  precise  and  accurate  ideas 
of  the  classification  and  goodness  of  the  land,  and  who  understands  the  different 
relations  according  to  which  it  should  be  examined,  ought  not  the  less  to  be  ac- 
quainted with  their  ordinary  classification,  and  with  the  names  by  which  prac- 
tical men  are  in  the  habit  or  ranging  and  distinguishing  them,  whether  generally, 
I  or  in  particular  districts,  in  order  that  he  may  not  be  at  a  loss  when  he  is  treat- 
ine  for  the  purchase  of  property  of  this  description. 

The  division  of  land  into  good,  middling,  and  bad,  is  general  and  natural ;  but 
it  is  purely  relative. 

Tenacious  clay  has  been  often  ranked  in  the  first  class ;  and  a  lighter  s<h1,  and 
even  calcareous  earth,  in  the  second.  Other  persons  have  given  the  preference, 
and  very  justly,  to  the  latter,  because,  in  the  cultivation  which  is  associated  with 
pasturage,  more  regard  is  paid  to  the  soil  which  best  promotes  the  spontaneous 
growth  of  the  herbage ;  while  in  the  former  the  growth  of  com  is  the  only  object 
r^arded. 

Sometimes  a  signification  similar  to  the  above  is  given  to  the  comparative  ex- 
pressions, heavier  and  lighter  ;  but  these  terms  are  then  merely  used  to  denote 
the  tenacity  of  the  soil  and  the  degree  of  resistance  which  it  offers  to  the  plow 
and  the  harrow. 

Sometimes  the  land  is  classed  according  to  the  number  of  times  the  seed  is 
multiplied  by  vegetation  in  the  course  of  tillage  followed  in  that  part  of  the 
country  ;  and  thus  it  is  called  3, 4,  5,  or  6  seed  land.  Sometimes  the  seed  itself 
is  included  in  this  calculation ;  at  other  times  it  is  necessary  to  become  acquainted 
with  the  relative  quantity  of  seed  that  is  sown  and  whether  equal  quantities 
are  sown  on  equal  areas  of  different  lands,  in  order  to  be  able  to  draw  some  con- 
clusion from  these  data ;  but  the  produce  generally  depends  more  on  the  quantity 
of  the  manure  than  on  the  nature  of  the  soil. 

One  of  the  most  useful  modes  of  classification  relates  to  the  description  of 
grain  which  the  land  has  produced  in  the  course  of  the  established  succession  of 
crops,  and  that,  generally,  in  a  period  of  three  years ;  and  likewise  to  those 
which  it  is  supposed  to  be  able  to  produce  with  the  greatest  advantage.  The 
following  is  the  classification  usually  adopted  in  Germany : — 

1.  Wheat  land  ;  that  which  after  a  fallow  produces  wheat  with  more  profit 
than  rye.  If,  in  the  course  of  the  triennial  rotation,  it  cannot  bear  wheat  twice 
in  six  years  without  being  manured  more  than  once,  it  is  called — 

{a).  Rich  Wheat  land  ;  which  is  found  only  in  nlaces  of  alluvial  deposits  and 
m  low  situations,  where  the  rivers  have  deposited  tne  mud. 

(b).  Ordinary  Wheat  land,  if  it  can  produce  wheat  only  after  having  been 
manured,  and  after  having  lain  fallow  ;  and  the  second  time,  without  manuring, 
rye  only. 

2.  Barley  land.  In  this  and  the  foUowixig  class  no  attention  is  paid  to  the  first 
or  winter  crop,  but  only  to  the  second  or  spring  crop.  Here  are  also  distinguished — 

(a).     Rich  Barley  land  ;  that  which  twice  in  six  years  produces  barley  after 
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the  winter  crop,  with  only  one  manuring.  Many  persons,  believing  that  land  of 
this  nature  can  produce  wheal  equally  well  for  tne  first  crop,  include  it  in  the 
same  class  with  the  wheat  land.  Others,  with  more  reason,  draw  this  distinc- 
tion, that  n  soil  is  often  exceedingly  well  adapted  for  the  production  of  barley 
without  being  well  suited  to  the  growth  of  wheat,  and  will  often  bear  rye  with 
more  advantage.  On  the  contrary,  an  argillaceous  soil,  which  is  better  adapted 
for  wheat  than  for  rye,  is  not  so  jproper  for  barley,  and  will,  with  much  greater 
advantage,  be  cropped  with  oats  lor  some  one  of  the  second  crops. 

(b).  Poor  Barley  land  ;  land  in  which  barley  will  not  thrive  as  a  second  crop 
without  manure,  but  which,  in  the  second  rotation  of  crops,  may  be  mA^e  to  pro- 
duce oats,  though  not  very  abundantly. 

Where  the  large  and  the  small  kinds  of  barley  are  both  cultivated,  the  lands 
which  produce  the  first  are  called  large  barley  lands  ;  and  the  others,  the  svmlII 
barley  lands. 

3.  Oat  land  is  that  which  produces  oats  after  the  harvest  of  the  winter  grain. 
Strictly  speaking,  onlv  cold  and  heavy  land  may  be  included  in  this  class ;  and 
every  other  soil  which  yields  oats  with  advantage  might,  with  good  tillage,  be 
made  to  produce  barley  with  equal  profit.  In  general,  however,  we  include  un- 
der this  class,  lands  which  are  considered  too  light,  or  which  have  too  little  con- 
sistence for  the  growth  of  barley.     This  class  includes — 

(a).  Rick  Oat  land,  which,  with  only  one  manuring  in  nine  years,  yields  oats 
after  each  winter  crop,  and,  therefore,  three  times  during  each  succession  of 
crops. 

ib).  Middling  Oat  land  which  is  allowed  to  lie  fallow  the  eighth  year  after 
it  has  been  manured. 

(c).  Poor  Oat  land,  which,  under  the  same  circumstances,  yields  but  one  crop 
of  oats. 

4.  Rye  land,  which,  in  the  three  years'  succession  of  crops,  produces  rye  every 
third  year  only,  and  which  has  not  sufficient  strength  to  produce  another  kind  of 
grain,  and,  consequently,  must  lie  fallow  for  two  years. 

The  names  of  sixth,  ninth,  and  twelfth  years*  rye  land  is  applied  to  that  kind 
which  produces  this  grain  only  every  sixtn,  ninth  and  twelfth  year,  and  lies  fel- 
low during  the  rest  of  the  time.  To  this  class  belong  those  exterior  and  distant 
parcels  of  laud  which  are  never  manured,  where  bad  quality  does  not  arise  so 
much  from  the  nature  of  the  soil  as  from  the  want  of  manure.  The  substance 
which  nature  affords  to  such  lands  by  the  growth  of  the  grass  and  from  the  dung 
of  the  sheep  that  eat  the  herbage,  is  quickly  absorbed  by  the  rye  crop,  and  thus 
the  land  returns  to  the  original  exhausted  state.* 

However  vague  this  classification  may  be,  it  is,  nevertheless,  the  most  precise 
and  definite  of^ those  which  are  in  general  use ;  it  is,  likewise,  that  which  is 
emploved  as  the  basis  of  most  valuations.  The  agriculturist,  whose  judgment 
is  ^ided  by  the  most  accurate  knowledge  of  the  nature  of  the  soil,  ought  not  to 
be  Ignorant  of  it ;  and  he  ought,  also,  in  every  country  to  which  his  fortune  may 
call  nim,  to  examine  most  minutely  the  physical  and  chemical  properties  of  every 
soil,  and  arrange  them  under  their  respective  classes. 

Every  intelligent  farmer  will  be  guided  in  the  ehoice  of  land  rather  by  the 
quality  of  the  soil  than  by  the  extent  of  the  property  ;  for  the  want  of  fertility 
can  seldom  be  compensated  by  an  increased  number  of  acres.  There  are  farms 
which  are  absolutely  worth  nothing,  and  which,  when  every  thing  is  taken  into 
account,  never  repay  the  expenses  of  cultivation ;  and,  consequently,  for  the 
growth  of  com,  a  thousand  acres  of  such  land  are  not  worth  so  much  as  a  single 
acre  of  good  land. 

The  greater  the  general  fertility  of  a  country,  the  less  is  the  value  of  the  bad 
land  it  contains ;  for  the  produce,  or  the  yearly  value  of  the  richer  land,  will  di- 
minish the  rent  of  the  p<x>rer  lands  in  the  neighborhood.  Where  the  produce  of 
the  fertile  portion  of  the  land  satisfies  every  want,  the  soils  which  are  less  pro- 
ductive can  scarcely  be  cultivated  with  advantage.  If,  on  the  contrary,  the  more 
fertile  lands  do  not  produce  a  sufficient  supply  tor  the  usual  consumption  of  the 
district,  the  cultivation  of  the  others  will  oecome  more  profitable ;  and  conse- 

*  By  land  lying  in  fallow,  thft  author  here  means  a  state  unoccupied  by  arable  culture;  for  he  mention« 
the  grass  sward,  and  the  dung  of  sheep  as  being  absorbed  by  the  triennial  crops  of  xyc,  and  that  the  land 
returns  to  its  originally  barren  state.    This  mode  resembles  the  old  ouMield  system  of  dcoilaad. 
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qaeDtly,  a  higher  price  may  be  given  for  inferior  land  in  a  poor  country  than  in 
one  w&ich  is  highly  productiye. 

Next  to  the  arable  portion  of  the  farms,  the  meadow  land  should  come  into 
serious  consideration.  A  due  proportion  of  meadow  and  arable  land  has  hitherto 
been  considered  as  an  essential  reM^uisite  in  a  good  farm  ;  and  that  a  quantity  of 
land,  although  composed  of  the  richest  and  best  soil,  would  be  defective  if  it  was 
not  accompanied  by  a  sufficient  extent  of  meadow  ground.  This  opinion  is 
founded  on  the  acknowledged  fact  that  without  a  sufficient  supply  of  green  food 
no  good  tillage  can  exist ;  and  also  on  the  acknowledged  axiom,  that  without 
meadows  there  can  be  no  forage.  Yet,  when  it  shall  come  to  be  generally  known 
that  by.  cultivating  the  various  grasses,  and  b^  alternately '  using  the  different 
portions  of  the  land  as  arable  land  and  as  artificial  meadows,  three  or  four  times 
as  much  nourishment  can  be  obtained  for  the  cattle  as  on  the  same  extent  of  nat- 
aral  meadows,  the  deficiency  of  natural  meadow  land  will  no  longer  be  regarded 
as  a  defect  in  an  estate,  the  soil  of  which  is  tolerably  fertile,  'and  in  which  the 
rotation  of  crops  is  at  the  disposal  of  the  farmer.*  Nevertheless,  this  circum- 
stance ought  only  to  be  considered  as  placing  some  limits  to  the  supposed  value 
of  good  meadow. 

The  value  of  meadows  is,  perhaps,  more  difficult  to  be  determined  than  that  of 
arable  land  ;  and  fixed  rules  lor  the  determination  can  only  be  laid  down  when  in 
a  portion  of  this  work  the  cultivation  of  pasture  land  is  taken  into  consideration. 
In  most  valuations  they  are  divided  into  three  classes — good,  middling,  and  bad  ; 
bat  this  division  is  not  sufficiently  precise  for  the  correct  valuation.  The  known 
or  estimated  produce,  and  the  quantity  and  value  of  the  hay,  would  be  a  better 
guide ;  but  both  the  quantity  and  value  vary  exceedingly  in  different  times  and 
places.  Therefore,  the  meaaow  land  is  divided  into  five  classes ;  the  produce  of 
the  first  and  best  being  calculated  at  30,  the  second  at  20,  and  the  third  at  14,  the 
fourth  at  10,  and  the  fifth  at  6  hundred  weights  of  hay  per  acre.  Particular  at- 
tention must,  however,  be  paid  to  the  more  or  less  trequent  occurrence  of  cir- 
cumstances ;  meadows  usually  the  best  watered,  being  exposed  to  inundations 
jast  at  the  very  time  when  such  an  accident  will  effect  the  greatest  damage. 
Accordin^^  to  the  ordinary  mode  of  valuation,  meadows  are  estimated  at  a  price 
improperly  compared  with  the  quantity  of  hay  which  they  are  known  or  beheved 
>  to  produce.  This  value  arises  from  the  charge  for  grazing  cattle  being  likewise 
fixed  at  too  low  a  rate.  Thus,  as  frequently  happens,  an  attempt  is  made  to  con- 
ceal one  fault  by  another  and  a  worse. 

The  purchaser,  agreeably  to  the  knowledge  which  he  has  acquired  of  meadow 
lands,  and  of  the  ameliorations  of  which  they  are  susceptible  at  a  certain  expense, 
should  make  an  estimate  for  himself  of  the  advantage  which  he  believes  he 
may  derive  from  it  according  to  his  peculiar  mode  of  using  it,  and  from  the  ordi- 
naiy  market  price  of  the  country.  He  should  carefully  and  personally  inquire 
whether  the  meadows  are  exempt  from  the  right  of  pathway  through  them ; 
whether  they  are  subject  in  spring  or  in  autumn  to  any  right  of  grazing  upon 
them,  or  any  other  ancient  servitudes ;  and  also  whether  he  can,  at  his  pleasure, 
irrigate  any  and  what  portion  of  his  meadows,  or  whether  he  is  subjected  to  any 
re8tricti(»is  on  this  point. 

Cattle  may  be  fed :  1.  On  open  spaces,  or  spots  but  thinly  covered  with  trees. 
2.  On  fallow  lands  or  in  the  stubble  of  corn-fields.  3.  On  meadow  lands  in  the 
sptine,  and  after  the  first  and  second  mowing.  4.  In  woods  and  forests.  5.  On 
marshes.  ' 

The  valuation  of  woods  is  attended  with  great  difficulties.  This  valuation 
may  be  made  under  very  different  circumstances,  and,  consequently,  may  be  at- 
tended with  very  different  results :  it  may  have  relation  to  the  return  which  the 
woods  might  yield  if  kept  in  good  order,  according  to  the  principles  of  forest 
cultivation  ;  or  to  the  sum  which  mi^ht  be  realized  from  the  quantity  of  timber 
actually  growing  on  the  land,  supposmg  that  the  whole  or  a  part  of  this  timber 
could  be  profitably  disposed  of ;  and  also  taking  into  consideration  the  profit  which 
might  be  derived  from  the  land  thus  cleared  by  converting  it  to  a  different  use. 

*  The  author  eteera  a  middle  cohtm  in  opinion  between  arable  and  meadow  lands  in  point  of  utility.  He 
Ainks  a  knowledspe  of  the  altei-nate  system  ought  to  set  a  limit  to  natural  meadows,  but  not  to  Annihilate  the 
vahie,  or  rtfller  uae  suppoeed  yalue.  That  system  will  require  much  time  to  force  ita  way  even  with  en« 
Hghtened  minds. 
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THAER  8  PRINCIPLES  OF  AGRICULTURE. 


The  difference  between  the  results  of  these  modes  of  valuation  is  enormous, 
especially  if  the  calculation  be  made  qiccording  to  the  method  adopted  with  those 
which  are  national  property.  Accordinj§f  to  the  principles  adopted  in  many  esti- 
mates, the  value  of  the  land  would  be  increased  by  entirely  clearing  it  of  wood 
and  converting  it  into  pasture  grounds  for  sheep. 

Timber  for  building,  for  other  purposes»  or  for  fire-wood,  always  adds  to  the 
value  of  an  estate ;  particular  attention  should  therefore  be  paid  to  it  in  the  pur- 
chasing of  land. 

Many  persons,  when  about  to  purchase  an  estate,  place  ffreat  reliance  on  the 
information  which  they  collect  from  the  occupiers  of  neighboring  farms,  or  from 
persons  known  in  the  neighborhood,  and  even  on  that  which  tney  obtain  from 
the  laborers,  shepherds,  and  tenants.  Such  persons  may,  it  is  true,  be  capable 
oi  furnishing  useful  information ;  but  it  woula  not  be  prudent  to  place  too  much 
reliance  on  their  reports  without  testing  the  correcmess  of  them  by  actual  obser- 
vation. He  who  seeks  to  spare  himself  the  trouble  of  personal  examination,  runs 
great  risk  of  being  deceived.  Such  reports  as  those  referred  to  are  so  much  the 
more  suspicious  in  proportion  as  landed  property  has  become  an  object  of  traffic 
in  the  country,  and  has  passed  into  the  nands  of  speculators,  particularly  those 
who  are  connected  with  mercantile  or  agricultural  companies.  The  tricks  which 
have  been  resorted  to  for  the  purpose  of  deceiving  purchasers  are  almost  incredi- 
ble, falling  not  far  short  of  those  practised  by  horse-dealers.  In  countries  of  this 
character,  it  will  be  prudent  to  regard  all  those  who  furnish  you  with  infonna- 
tion  as  tools  of  the  seller.  Even  written  documents,  leases,  and  re^sters,  can 
scarcely  be  trusted  without  some  convincing  evidence  of  the  truth  of  their  contents. 

Sometimes  the  last  owners  have  sunk  Targe  sums  of  money  on  an  estate,  and 
have  considerably  augmented  the  fertility  of  the  soil,  but  they  have  not  had  suffi- 
cient perseverance  or  sufficient  good  fortune  to  enable  them  to  reap  the  benefit 
of  their  exertions ;  and  there  have  been  instances  in  which  the  improvements 
have  been  made  on  a  farm,  but  it  has  been  left  to  the  successors  to  enjoy  them. 
On  the  other  hand,  the  last  occupiers  may  have  contrived  to  reap  considerable 
pecuniary  advantage  from  the  use  of  the  property  by  exhausting  the  land,  and 
thus  improved  their  own  fortunes  at  the  expense  of  the  estate.  A  farm  may  thus 
acquire  a  good  or  a  bad  reputation  in  the  opinion  of  those  who  only  take  a  cur- 
soiy  view  of  it ;  and  this  will,  in  the  former  case,  attract  a  great  number  of  pur- 
chasers to  the  sale,  or,  in  the  latter,  keep  them  away,  and  thus  cause  the  estate 
to  be  sold  at  a  price  considerably  above  or  below  its  actual  value.  This  must 
not,  however,  be  taken  as  a  general  rule ;  for  a  needy  or  a  careless  occupier  may 
have  derived  only  a  scanty  amount  of  produce  from  the  land,  and  yet  nave  im- 
poverished it  to  an  extent  which  will  render  the  employment  of  a  very  large  cap- 
ital necessary  to  restore  it  to  a  state  of  fertility. 

Estates  often  possess  considerable  resources  which  have  escaped  the  notice  of 
lazy  or  ignorant  farmers,  and  have,  consequently,  never  been  turned  to  account ; 
and  such  estates  are  likely  to  yield  much  more  than  those  which  have  been  in 
the  hands  of  competent  persons. 

The  gross  produce  of  each  harvest  on  a  given  extent  of  land  having  been  de- 
termined, the  net  produce  may  be  calculated  from  it,  and  for  this  purpose  the 
quantity  of  seed  sown  must  first  be  deducted. 

When  a  calculation  of  the  total  amount  of  the  produce  has  been  followed  by 
that  of  the  expenses  attendant  upon  each  harvest,  it  is  also  customary  to  deduct 
the  price  of  the  quantity  of  each  grain  consumed  on  the  estate,  (such,  for  exam- 
ple, as  the  quantity  of  wheat  and  rye  for  bread,  and  of  barley  for  beer,  &c.)  as 
also  the  wages  paid  for  threshing  the  com.  There  appears  to  me  to  be  an  unne- 
cessary prolixity  about  this,  since  the  value  of  the  com  required  for  consumption 
on  the  farm  might  be  more  correctly  joined  with  the  other  expenses  of  the  house- 
hold, and  the  result  thus  obtained  would  give  a  much  clearer  idea  of  the  whole. 
Besides,  it  is  sometimes  necessary  to  purchase  certain  kinds  of  grain,  such  as  oats, 
for  other  purposes. 

in  order  to  avoid  the  very  troublesome  calculation  of  the  expenses  of  cultiva- 
tion, attempts  have  frequently  been  made  to  subtract  a  quantity  of  grain  from  the 
gross  produce,  in  order  to  cover  these  expenses  and  also  those  of  the  home  con- 
sumption. It  is  evident  that  this  method  is  exceedingly  indefinite,  and  that  it 
must  be  considerably  modified  by  time  and  place. 
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The  term  of  "  rent  or  farm  grains  "  is  given  to  that  portion  of  every  kind  of 
seed  which  remains  after  deducting  the  sped  sown  and  the  expenses  ot  cultiva- 
tion, and  they  are  valued  in  money  as  constituting  the  net  produce  of  the  culture. 

Or,  again,  the  lands  comprised  m  the  same  class  in  the  register  of  mensuration 
or  cultivation,  may  be  collected  together,  divided  into  three  equal  parts,  and  their 
value  arranged  in  the  form  of  a  table. 

When  there  are  fields,  enclosed  by  hedges,  near  the  house,  they  are  usually 
valued  separately,  not  according  to  the  quantity  of  seed  sown  in  them  or  the  crop 
which  they  yield,  but  accordij^  to  their  extent.  Thus,  an  acre  of  such  land  is 
valued  at  a  much  higher  rate  than  an  acre  of  unenclosed  land.  In  the  official  re- 
turns it  has  even  been  raised  as  high  as  from  three  to  six  rix-doUars,  although 
the  soil  in  itself  cannot  be  consider^  as  much  better  than  that  of  the  rest  of  the 
land.  The  more  careful  tillage,  the  large  quantity  of  manure  with  which  they 
are  enriched,  the  right  of  enclosure,  that  is  to  say,  the  being  able  to  dispense 
with  herding,  and  the  greater  quantity  of  produce  which  they  afford,  give  a  high 
value  to  these  enclosures  in  the  opinion  of  most  persons. 

Kitchen  gardens  are  also  valued  in  proportion  to  their  extent,  and  at  rather  a 
high  rate.  The  great  produce  derived  from  them  is,  however,  for  the  most  part 
due  to  superior  cultivation.    The  same  remarks  also  apply  to  hop  gardens. 

Vineyards  are  valued  according  to  the  amount  of  the  produce.  The  knowledge 
of  this  produce  is  acquired  by  practice,  and  in  a  manner  which  it  is  hardly  possi- 
ble to  teach  by  rule ;  because  the  properties  of  the  vine  and  of  the  «oil,  and  the 
influences  of  climate  and  aspect,  have  not  as  yet  been  satisfactorily  ascertained. 

Orchards  and  fruit-gardens  require  particular  attention  in  point  of  climate  and 
soil  most  suitable  to  fruit  In  some  countries  a  good  crop  mayr  be  reckoned  in 
every  two  years,  while  in  others  a  good  crop  can  scarcely  be  obtained  once  in  nine 
years.  In  the  former  there  are  usually  large  plantations  of  fruit  trees,  and  their 
average  produce  indicates  with  sufficient  exacmess  the  price  which  should  be  put 
upon  them ;  in  the  latter,  after  having  determined  the  value  of  the  soil,  the  trees 
should  be  estimated  only  in  proportion  to  their  size,  vigor,  and  kind,  unless  the 
plantation  possesses  a  certain  aspect  and  situation,  be  protected  from  hurtful 
winds,  and  contain  only  trees  of  a  choice  kind  and  of  good  quality ;  under  such 
circumstances  an  orchard  may  be  particularly  valuable,  even  in  a  climate  other- 
wise up  favorable  to  fruit  trees. 

As  to  the  expenses  of  cattle  feeding,  the  principles  by  which  it  is  determined 
must,  of  necessity,  be  uncertain  and  subject  to  variation.  In  estimates  founded 
on  the  triennial  succession  of  crops,  it  is  reckoned  at  scarcely  half  the  value  here 
assigned  to  it. 

In  ordinary  estimates,  the  annual  cost  of  a  cow  is  reckoned  at  from  three  to 
ten  rix -dollars.  But  it  seldom  reaches  ten  rix-doUars  on  estates  managed  accord- 
ing to  the  triennial  succession  of  crops  ;  and  is  only  found  in  places  where  the 
meadows  lie  low,  are  fertile,  and  well  watered.  A  third  part  of  the  stock  are 
considered  as  ileves,  (young  cattle,)  and  each  of  these  is  valued  at  the  sixth  part 
of  the  price  of  a  railcn  cow.  It  is,  however,  admitted  that  pastures  beyond  the 
estate  are  available  for  the  nourishment  of  young  cattle,  and  then  the  produce  of 
one  out  of  two  is  only  taken  into  account. 

Sheep  are  valued  at  from  twenty  to  thirty  rix-doUars  per  hundred,  and  their 
grazing  on  sheep  walks  is  not  taken  into  account.  Although  the  profit  of  sheep 
husbandry  has  been  allowed  to  be  infinitely  greater,  it  has  not  been  thought 
necessary  to  raise  the  estimate,  on  account  of*^  the  great  risks  from  mortality  that 
have  hitherto  occurred.  And  in  the  net  produce  of  sheep  feeding,  much  is  un- 
doubtedly attributable  to  care  and  industry. 

The  profit  of  pigs  is  sometimes  estimated  according  to  the  number  of  cows, 
and  sometimes  according  to  the  extent  of  the  ^ain  crops.  In  the  former  case, 
it  is  considered  that  for  every  cow  a  pig  may  be  kept,  which  is  valued  at  from 
eight  to  ten  groschen  ;*  in  the  latter,  one  groschen  is  reckoned  for  every  bushel 
•f  winter  grain  as  the  value  of  the  feeding  of  pigs  on  the  stubble.  On  the  other 
hand,  the  expenses  of  feeding  poultry  are  estimated  by  the  extent  of  the  spring 
sowings  ;  and  six  eroschen  for  every  bushel  of  seed  are  allowed  for  that  purpose. 

Hunting  and  fishing  can  only  be  estimated  according  to  the  locality,  or  from 
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'  A  grotehen  is  l}d.  English  money. 


experience,  or  from  general  usage.    The  valuation  of  fish  ponds  requires  a  pecu- 
liar kind  of  knowledge,  which  we  cannot  explain  in  this  place. 

Lastly^,  we  have  to  estimate  the  value  of  the  statute  labor — or  that  which  the 
tenant  is  obliged  to  perform  for  his  landlord  without  remuneration.  This  is  di- 
vided into — 

First,  statute  labor  performed  by  draught  cattle  and  by  manual  labor.  The  first 
kind  of  statute  labor  is,  for  the  most  part,  due  only  from  those  estates  which  were 
originally  sufficiently  extensive  to  require  a  team  of  cattle  or  horses.  The  other 
kind  is  due  from  small  farms,  which  either  are  not  or  were  not  sufficiently  large 
to  maintain  teams.  Statute'  labor,  by  horses,  is  divided  into  that  which  is  per- 
formed by  four  horses,  and  that  which  is  performed  by  two  or  only  one.  As  for 
manual  btatute  labor,  it  is  sometimes  due  from  persons  who  do  not  possess  any 
arable  land,  but  merely  a  house  or  garden,  or  some  pasture  grounds. 

Secondly,  into  fixed  and  variable  statute  labor. 

The  former  is  usually  limited  to  a  certain  period  of  time,  so  that  the  person 
from  whom  it  is  due  is  obliged  to  furnish  a  certain  number  of  days'  work  per 
annum.  The  choice  of  the  lime  when  the  work  must  be  performed  does  not  often 
rest  with  the  owner  of  the  right ;  the  days  are  more  generally  fixed  in  some  par- 
ticular weeks  in  each  period  of  tillas^e ;  sometimes  there  is  a  certain  amount  of 
each  kind  of  labor  appointed  for  the  day,  and,  at  others,  the  amount  is  left  indefi- 
nite. In  the  latter  case  the  owner  of  the  right  derives  a  verV  trifling  advantage 
from  it,  which  is  much  reduced  if  he  has  not  the  power  of  enforcing  the  perform- 
ance of  the  work,  as  is  the  case  in  places  where  hereditary  service  and  vassal- 
age have  been  abolished  ;  and  which  will  be  still  more  the  case  when  hereditary 
jurisdiction  shall  have  ceased.  This  statute  labor  is,  in  such  cases,  far  more  in- 
jurious than  any  other  species  of  servitude,  both  to  the  individual  who  is  subject- 
ed to  it,  and  to  the  public  good  ;  because  it  creates  idleness  and  carelessness,  in- 
tentionally bad  performance  of  work,  and  a  highly  reprehensible  degree  of  insub- 
ordination ;  and  is  thus  destructive  of  morality,  and  occasions  the  Toss  of  much 
valuable  time  and  labor.  The  servant,  or  the  son  of  a  peasant,  is  encouraged  by 
his  master  or  his  father  to  be  idle,  negligent,  and  deceitful ;  he  considers  it  as  a 
point  of  honor  to  cheat  the  landlord  ;  he  thus  becomes  habituated  to  idleness,  and 
then  goes  on  to  deceive  his  master  or  his  father,  and  himself,  by  losing  the  habit 
or  the  power  of  working  up  to  his  strength. 

From  this  cause  men  are  found  to  be  more  idle  in  situations  where  statute 
labor  is  established  than  elsewhere ;  aud  the  servants  in  such  places  imitate  the 
idleness  and  dishonesty  of  those  who  are  subjected  to  this  right.  For  the  same 
reason  greater  profit  is  derived  from  that  statute  labor,  the  amount  of  which  is 
fixed  for  each  day  ;  and  it  is  advantageous  to  relinquish  a  considerable  number  of 
the  days  of  service  in  order  to  obtain  this  fixed  mode. 

Sometimes  tlie  statute  labor  consists  in  a  certain  quantity  of  work  of  a  partic- 
ular description,  without  specifying  the  number  of  days.  Under  this  arrange- 
ment the  work  is  certainly  more  quickly  done,  but  it  is  not  done  nearly  as  well. 
When  all  the  fields  appertaining  to  an  estate,  or  only  a  portion  of  them,  are  cul- 
tivated by  statute  laoor  of  this  kind,  they  may  easily  be  distiuj^ished  by  the 
scanty  crops  even  from  the  lands  of  the  peasants ;  and  notwithstanding  the 
advantages  resulting  from  considerable  tithes  and  extensive  pasturages,  they  often 
yield  a  very  poor  retium.  In  such  districts,  lands  thus  cultivated  may  be  distin- 
guished, even  by  a  verj'  casual  observer,  from  those  cultivated  by  the  servants 
and  teams  of  the  proprietor.  The  difierence  in  the  produce  amounts  to  far  more 
than  the  value  of  the  statute  labor. 

If,  then,  the  amount  of  the  labor  is  to  be  fixed,  either  by  the  day  or  by  the 
aggregate,  the  best  mode  of  proceeding  is  to  make  choice  of  work,  the  manner 
of  executing  which  shall  not  cause  any  sensible  difference  ;  and  thus,  as  fiir  as 
possible,  it  is  desirable  to  use  carts  and  wagons,  the  loading  of  which  can  be 
determined  with  tolerable  precision. 

Undefined  statute  labor  appears  to  be  only  compatible  with  the  condition  of  the 
peasant,  whose  house,  farm,  and  cattle,  are  the  property  of  his  landlord  ;  who 
has  thus  the  right  of  continuing  or  withdrawing  tnem  at  his  pleasure.  In  this 
case  the  peasant  must  be  literally  regarded  as  a  servant,  who  is  allowed  the  use 
of  the  farm  in  lieu  of  board  and  wages.  The  landlord  will  not,  of  course,  over-work 
either  the  peasant  or  his  cattle  for  fear  of  injuring  his  own  property.    This  ar- 
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rangement  may  take  place  independent  of  yassalaf  e  or  hereditary  servitude,  the 
parties  having  the  option  of  canceling  their  mutual  engagements  at  the  termina- 
tion of  a  specified  time,  if  they  find  it  advantageous  to  he  done.  Statute  lahor 
of  this  nature,  still  exists  in  places  where  the  peasant  is  really  the  owner 
of  his  farm.  In  such  cases  unreasonable  demands  are  restrained  by  the  principle 
that  the  peasant  ought  to  have  sufficient  time  allowed  him  to  sow'  his  own  land, 
and  cultivate  his  own  farm ;  but  as  the  decision  of  disputes  which  may  arise  on 
these  points  is  attended  with  infinite  difficulty,  law-suits  and  misunderstand- 
ing without  end  arise,  the  annoyance  of  which  is  scarcely  compensated  by  the 
a^antages  which  may  be  derived  from  such  services.  Personal  statute  labor  is 
sometimes  regulated  by  the  day,  and  sometimes  by  the  quantity  and  nature  of 
the  work.  To  the  latter  kind  belong,  particularly,  the  seed  time  and  harvest 
statute  labor,  in  which  any  certain  person  has  to  execute  a  fixed  quantity  of  work. 
In  daily  statute  labor,  it  is  frequently  not  specified  whether  the  work  is  to  be 
done  by  a  man  or  a  woman,  by  a  strong  or  a  weak  person.  But  as  it  is  generally 
performed  by  persons  who  are  otherwise  most  frequently  employed  on  the  estate, 
and  who  are,  consequently,  more  dependent  upon  it,  and  sometimes  also  by  ten- 
ants, who  pay  their  rent  in  this  manner,  greater  advantage  may  be  expected  from 
it  than  from  statute  labor  by  horses  ;  and  it  may,  without  risk  of  error,  be  esti- 
mated at  the  value  of  a  woman's  day's  work.  This  kind  of  service  is  likewise 
less  burdensome  to  the  individual  from  whom  it  is  due.  In  some  places  it  is  the 
established  custom  to  have  the  entire  harvest  gathered  in  by  labor  of  this  kind, 
in  return  for  which  the  laborers  receive  a  certain  portion  ot  the  crop,  and  after 
the  threshing,  a  second  remuneration  in  grain. 

However  advantageous  this  practice  may  have  appeared,  the  inconveniences 
are  now  fully  appreciated  in  Lower  Silesia ;  not  so  much  on  account  of  the  ex- 
cessive quantity  of  the  produce  which  the  laborers  receive,  as  from  the  irregu- 
larity and  carelessness  with  which  the  harvest  work  is  performed.  These  hered- 
itary harvest  laborers  are  now  regarded  rather  as  a  burden  than  an  advantage 
to  an  estate.* 

Another  important  point  to  be  attended  to  in  the  purchase  of  an  estate,  is  the 
relative  position  of  the  lands  of  which  it  is  composed.  In  some  countries  the  di- 
vision and  mingling  together  of  properties  of  various  kinds,  and  belonging  to  dif- 
ferent parties,  is  almost  universal.  When  the  partitions  were  first  made,  the 
method  of  dividing  a  given  extent  of  surface  into  any  number  of  equal  portions 
was  unknown ;  that  ignorance  was  undoubtedly  the  cause  of  this  dismemberment 
of  estates ;  it  may,  however,  have  arisen  partly  from  other  considerations,  which 
were  then  of  more  consequence  than  the  appropriate  situation  of  a  field.  At  the 
present  day,  where  this  excessive  division  of  the  estates  cannot  be  modified,  it  to* 
VaAly  precludes  the  possibility  of  brmging  the  land  to  any  den'ee  of  fertility.  The 
cultivation  of  such  land  is  subjected  to  a  number  of  difficmties  and  annoyances, 
and  the  small  portions  of  it  can  never*be  so  well  cultivated  as  the  larger.  Great 
loss  of  time  is  occasioned  by  the  fields  lying  apart  from  one  another ;  and  besides, 
such  a  division  of  the  land  renders  it  impossible  properly  to  overlook  the  work- 
men, or  maintain  a  fitting  control  over  them ;  neither  can  an  exact  account  be 
kept  of  the  work  that  is  done ;  nor  can  the  time  and  labor  which  will  be  required 
for  tilling  and  sowing  the  land  be  previously  determined.  The  separation  of  the 
fields  by  ditches  occasions  the  loss  of  a  considerable  quantity  of  land  ;  and  yet 
these  ditches  are  necessary  if  we  wish  to  have  the  boundaries  presarved  invio- 
late. Moreover,  without  the  concurrence  of  his  neighbors,  the  farmer  is  unable 
to  efiect  the  destruction  of  noxious  weeds ;  and  proper  enclosures,  which  are  often 
80  useful,  become  impracticable.! 

On  this  account,  detached  portions  of  land,  as  those  in  question,  are,  in  the 
opinion  of  experienced  agriculturists,  scarcely  of  half  the  value  of  those  estates 
where  lands  lie  together,  and  which  the  proprietor  can  use  without  restriction. 
An  experienced  agriculturist  will,  therefore,  always  decline  purchasmg  an  estate 
ccmsisting  of  detached  portions,  unless  he  has  a  fair  prospect  of  being  able  to 

*  Tbe  diMdrantues  of  itatate  labor  of  any  Und  arc  here  treated  at  length,  and  the  total  abolition  ii  very 
earnestly  urged.  Tqc  l^e  commutation  of  road  labor  in  England  may  be  regarded  «a  the  last  restige  of  that 
Wjorions  system.  Many  remnants  of  it  yet  remain  in  the  northern  part«  of  the  kingdom,  but  are  gradually 
lUiing  into  diaose. 


t  Hoar  perfect  a  picture  of  the  erüa  of  our  eommon  field  system  I 
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make  some  exchange,  and  so  unite  a  considerable  part  of  his  land  in  one  tract ; 
and  enclose  it,  and  enjoy  the  full  and  entire  control. 

When  an  estate  is  composed  of  contiguous  portions  of  land,  or,  at  least,  con« 
tains  enclosures,  or  considerable  pieces  thus  united,  it  is  then  necessary  to  con- 
sider it  as  a  whole.  The  nearer  it  approaches  to  a  circular  or  a  square  form,  the 
more  commodious  it  will  be  ;  a  long  and  narrow  strip  of  land  is  very  inconve- 
nient, and  is  not  easily  and  suitably  apportioned  to  the  successive  crops. 

Another  important  subject  of  observation  is,  that  the  buildings  belonging  to 
the  farm  should  be,  as  nearly  as  possible,  in  the  centre  of  the  property,  and  at  an 
equal  distance  from  each  portion  of  it,  if  the  lands  can  be  so  divided  that  they 
shall  all  immediately  surround  the  buildings,  and  that  the  remotest  part  of  one 
field  shall  not  be  more  distant  than  the  remotest  part  of  another. 

Injudiciously  situated  farm-houses,  barns,  &c.  &c.  are  but  too  frequently  met 
with  on  estates,  because,  at  the  time  of  the  erection  of  the  ancient  chateaus,  con- 
venience in  tillage  was  the  last  thing  that  occupied  attention ;  and,  latterly,  en- 
tire farm-houses  have  rarely  been  erected,  but  merely  a  few  isolated  buildings, 
which  have  been,  for  the  most  part,  placed  on  the  same  spot  as  the  old  ones,  in 
order  to  be  in  accordance  with  those  already  erected.  This  evil  can  seldom  be 
remedied,  except  by  the  erection  of  entire  new  farmsteads ;  and  there  are  not 
often  sufficient  motives  to  induce  such  a  determination.  This  is  a  point  to  which 
particular  attention  should  be  paid  when  purchasing  an  estate. 

The  roads  which  lead  from  the  buildings  to  the  land,  or  from  one  part  of  the 
estate  to  another,  should  also  be  carefully  noticed ;  since,  if  they  are  badly  con- 
trived, rough,  and  circuitous,  they  will  occasion  a  great  waste  of  labor  and  of 
time.  The  purchaser  of  an  estate  must  not  forget  to  calculate  the  alterations 
and  repairs  which  these  roads  may  require. 

A  judicious  arrangement  and  due  proportion  of  farm  buildings  is  a  valuable 
feature  in  an  estate. 

The  farm  buildings  are  generally  omitted  in  a  valuation,  being  regarded  as  a 
ne'^essary  part  of  an  estate.  But  (he  purchaser  should  not  fail  to  regard  their 
being  out  of  repair,  badly  situated,  &c  and  the  expenses  necessary  to  remedy 
these  evils,  as  very  disadvantageous  circumstances. 

Good  and  substantial  buildings  should  always  be  considered  as  having  a  cer- 
tain value,  although  he  who  calculates  the  interest  and  compound  interest  of  his 
outlay,  may  not  be  inclined  to  include  them  in  his  valuation. 

A  plentiful  supply  of  good  water  in  the  farm-yard,  and  in  every  place  where  it 
can  be  turned  to  good  account,  is  a  matter  of  great  importance ;  and  the  advan- 
tage of  which  is  rarely  appreciated,  excepting  where  it  is  wanting. 

Perfect  equality  or  resemblance  in  the  arable  lands,  provided  that  the  soil  is 
tolerably  moist,  and  easily  worked  at  all  times,  facilitates  the  distribution  of  the 
portions  of  land  appropriated  to  the  different  crops,  and,  consequently,  the  whole 
management  of  the  farm.  Numerous  and  considerable  variations  in  the  nature 
of  the  soil  create  and  give  rise  to  considerable  difliculties  in  the  choice  and  distri- 
bution of  the  various  successions  of  the  crops,  and  which  require  more  than  ordi- 
nary experience  and  sa^acitv  to  overcome.  If,  however,  üie  soil  be  of  a  bad 
quality,  it  is  desirable  that  the  defects  should  be  in  opposite  extremes.  If  one 
part  of  the  land  consist  of  clay,  which  is  so  tenacious  as  only  to  admit  of  tillage 
in  that  dry  state  of  the  atmosphere  which  is  never  of  long  duration,  it  is  impor- 
tant to  possess  a  proportionate  extent  of  light  soil,  which  may  be  worked  in  any 
state  of^the  weather-,  and  this  land,  in  such  cases,  acquires  a  peculiar  value^  be- 
cause it  afibrds  employment  for  the  laborer  and  the  teams  when  the  state  of  the 
argillaceous  land  will  not  admit  its  being  tilled ;  and,  therefore,  when  the  favor- 
able degree  of  temperature  arrives  for  working  these  latter  portions,  the  farmer 
is  able  to  expend  on  them  a  greater  proportion  of  labor  and  care. 

Amon^  the  circumstances  which  determine  the  relative  value  of  an  estate,  the 
commercial  relations,  and  every  thing  connected  with  them,  demand  especial  at- 
tention. In  this  respect,  the  geographical  position  is  of  great  importance.  The 
neighborhood  of  large  towns  may  double  or  triple  the  value  of  the  soil  to  an  agri- 
culturist who  is  inclined  to  speculate,  and  who  knows  how  to  turn  it  to  account. 
The  greater  or  less  distance  of  the  principal  market-towns  and  sea-ports  may  also 
considerably  affect  the  value  of  the  land.  In  most  valuations,  the  price  of  com 
is  usually  regulated  by  these  circumstances.     Communication  with  these  mar- 
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kets  and  sea-ports,  by  means  of  canals  and  navigable  riyers,  or,  at  all  events,  by 
good  roads,  whicb  are  always  passable  and  not  encumbered  with  heavy  tolls,  di- 
minishes, as  it  were,  the  distance  of  an  estate  from  them,  by  lowering  the  ex- 
pense of  tTans|H)rting  the  produce. 

The  demand  for  different  kinds  of  produce  is  infinitely  more  advantageous  to 
an  experienced  agriculturist  than  that  which'  is  confined  to  a  limited  number  cdf 
varieties.  He  is  then  able  to  apply  his  land  to  the  growth  of  all  the  various 
kinds  of  produce  for  which  it  is  adapted — to  intermix  them  and  let  them  succeed 
one  another  at  more  distant  intervals ;  whereas  he  is  much  more  restricted  if  the 
demand  be  limited  for  grain  alone.  In  most  cases  a  high  price  of  live  stock  is 
far  more  advantageous  to  the  farmer  than  a  high  price  of  com,  because  he  can 
raise  a  proportionally  greater  quantity  of  live  stock  than  he  can  of  vegetable  pro- 
duce for  the  market ;  the  latter  being  in  part,  at  least,  consumed  on  the  land,  and 
the  price  of  labor  is  regulated  by  the  price  of  com  rather  than  by  that  of  flesh, 
wool,  &C.  But  special  attention  must  always  be  paid  to  the  most  economical 
way  of  procuring  the  manure  which  so  materially  affects  the  growth  of  plants 
and  of  vegetable  produce. 

The  constitution  of  a  country,  and  the  principles  by  which  it  is  governed,  have 
likewise  an  important  influence  on  the  value  of  an  estate.  A  firm,  precise,  and 
intelligible  code  of  laws,  a  simple  and  ex^ieditious  form  of  conducting  law  suits, 
and  a  rigidly  impartial  administration  of  justice,  tend  to  raise  the  value  of  prop- 
erty in  the  opinion  of  ever^  reasonable  man. 

A  well  devised  and  efficient  system  of  domestic  and  rural  magistrates  and  po- 
lice, which  affords  protection  against  thieves,  and,  as  far  as  possible,  guards 
affinst  ever^r  kind  of  danger ;  which  lic^htens  the  dutv  of  assistmg  the  poor,  and 
although  obliged  to  supply  the  want  of  public  spirit  oy  coercive  measures,  yet 
abstains  from  the  imposition  of  vexatious  imposts  ;  which,  disregarding  all  anti- 
quated pejudices,  acts  upon  reasonable  principles  and  not  upon  ancient  forms  ; 
and  which  is,  finally,  more  solicitous  for  the  establishment  of  order  than  for  the 
profit  arising  from  tne  settlement  of  disputes ;  such  a  magistracy  and  police  can- 
not be  too  highly  valued.  A  consistent  and  rigorously  observed  system  for  the 
regulation  of  servants  is  also  peculiarly  important. 

A  government  which  recognizes  and  adopts  this  principle^  viz :  that  the  im- 
provement and  culture  of  the  soil  to  the  highest  possible  degree,  contributes 
more  than  any  thing  to  the  welfare  of  the  country,  and  to  tne  strength  and 
riches  of  the  State ;  and  that  all  other  considerations  of  political  economy  must, 
therefore,  yield  in  importance  to  the  necessity  of  promoting  the  increase  of  pro- 
duce ;  a  eovemment,  which  recognizes  and  acts  upon  this  principle,  will,  by  so 
doing,  add  considerably  to  the  value  of  land,  and  induce  foreigners  to  invest 
their  capital  in  it. 

The  more  numerous  the  population  of  a  country,  the  greater  is  the  value  of 
the  profit  to  be  derived  from  the  cultivation  of  the  land.  These  advantages  are, 
however,  greatly  influenced  by  the  nature  of  the  population,  the  power  and  rela- 
tive proportions  of  the  classes  of  which  it  is  composed.  A  large  population  in 
towns  is  highly  advantageous  to  the  agriculturist  in  a  mercantile  point  of  view, 
as  it  ensures  the  demand  for  a  great  quantity  and  variety  of  provisions. 

Property,  or  land,  is  either  absolute,  acquired  by  inheritance,  or  purchase,  and 
18  then  called  patrimonial,  or  freehold ;  or  it  is  limited,  as  is  the  case  with  that 
in  which  the  occupier  has  a  life  interest,  or  holds  by  a  long  lease,  or  an  heredita- 
ry lease,  or  in  various  other  ways  sanctioned  by  custom.  The  restrictions  on  the 
free  disposal  of  property  of  the  latter  description  are  many  and  various  ;  in  differ- 
ent countries,  and  in  different  provinces  of  the  same  country,  they  will  be  found 
to  be  more  or  less  burdensome  and  oppressive.  Before  deciding  on  the  purchase 
of  an  estate,  all  possible  information  should  be  obtained  respecting  the  origin  of 
these  restrictions,  and  the  laws  and  usages  which  relate  to  them.  But  since,  at 
the  present  day,  most  governments  seem  to  be  aware  of  the  great  inconveniences 
that  arise  from  restrictions  on  property,  there  is  a  prevailing  disposition  to  abolish 
them  and  to  enfranchise  all  estates  by  the  substitution  of  fixed  duties.  Such  a 
measure  will  restore  a  value  to  many  properties  which  they  had  almost  totally 
lost,  and  which  will  contribute  greatly  to  general  convenience. 

There  are  a  number  of  particular  rights  to  which  an  estate  may  be  entitle^. 


or  to  which  it  may  be  subject,  and  which  must,  therefore,  be  taken  into  coosider- 
atoon  in  forming  a  valuation  of  it ;  as,  for  example : — 

The  right  of  cutting  timber  (droit  de  bocherage,)  or  of  taking  wood  for  build- 
ing, repairs,  or  firing,  from  the  forest  of  another  party.  This  right  is  sometimes 
unlimited,  as  regards  the  extent  to  which  the  owner  may  avail  himself  of  it ;  at 
other  times  it  is  more  or  less  restricted. 

The  r^ht  of  mast  {droit  de  glandee,)  or  that  of  feeding  pigs  in  another  man's 
forest.  This  right  is  also  frequently  unlimited ;  but  it  is  generally  restricted  to 
a  certain  number  of  animals.     It  usually  does  great  damage  to  the  forest. 

The  right  of  way  {droit  de  passage,)  which  confers  the  privilege  of  demand- 
ing a  road  or  path  through  the  estate  of  another,  the  direction  of  which  may 
eiUier  be  fixed,  or  removable  by  the  will  of  the  proprietor  of  this  right.  The 
breadth  of  the  carriage  road  should  be  eight  feet,  and,  where  any  windings  oc- 
cur, ten  feet ;  and  it  must  be  wide  enough  to  give  a  free  passage  to  a  harvest 
wagon. 

There  are  also  simple  rights  of  pathway  {droits  de  sentier,)  which  are  some- 
times very  expensive  and  burdensome  to  the  proprietor,  and  the  establishment 
of  which  ought,  therefore,  to  be  strongly  opposed. 

The  same  may  be  said  of  the  righu  of  pasturage,  and  of  watering  cattle  oa 
another  man's  estate  {droits  de  pacage  et  d^ahreuvage,)  which  often  hinder  or 
prevent  the  cultivation  of  a  considerable  extent  of  ground. 

The  rights  of  conducting  and  using  water  {droits  de  passage  et  d^usage  d^eaux^) 

S've  to  the  owner  the  privilege  of  making  arrangements  for  water-courses,  drains» 
tches,  and  sluices  on  the  lands  belonging  to  another,  and  care  ought  to  be  used 
that  they  shall  not  occasion  greater  damage  or  inconvenience  to  the  proprietor  of 
the  estate  than  the  nature  of  the  case  renders  indispensable.  With  regard  to 
the  right  of  turning  waste  water  upon  a  neighbor's  land,  the  provincial  regula- 
tions vary  exceedingly.  This  often  makes  a  very  great  difference  in  the  value 
of  an  estate,  because  it  may  be  rendered  healthy  or  unhealthy,  according  to 
the  manner  in  which  the  right  is  exercised.* 

The  most  minute  examination  of  aU  the  details  of  these  privileges  and  restric- 
tions would  be  inadequate  to  the  determination  of  the  exact  pecuniary  value  of 
an  estate ;  such  an  examination  may,  however,  serve  as  a  guide  respecting  the 
expediency  or  inexpediency  of  purchasing  some  particular  estate.  After  having 
determined  the  value  of  the  land,  independent  of  all  other  or  secondary  considei^ 
ations,  it  will  be  best  to  proceed  according  to  the  method  proposed  in  a  previous 
page,  to  estimate  every  other  advantage  or  disadvantage,  m  order  to  aod  or  de- 
duct its  value ;  and  an  opinion  may  then  be  formed  with  regard  to  the  expedien- 
cy of  giving  more  or  less  for  an  estate  than  the  intrinsic  value  of  the  land. 

Leasehold  Estates, 
The  second  manner  in  which  a  person  may  get  possession  and  hold  an  estate, 
is  by  lease.  This  is  the  purchase  of  an  estate,  or  of  its  produce,  for  a  certain 
number  of  years ;  it  relates  to  purchase  in  several  ways.  The  search  for  an  es- 
tate suitable  to  the  means  and  industry  of  the  farmer,  and  the  examination  and 
estimate  of  its  qualities  and  value,  should  be  conducted  in  the  same  manner. 
But  there  are  considerations  relative  to  farming,  which  are  not  only  different, 
but  totally  opposed  to  these  directions.  There  the  proprietor  directs  or  ou^ht  to 
direct  all  his  efforts  to  the  obtaining  and  continually  increasing  the  quantity  of 

Eroduce,  or  to  the  constant  augmentation  of  its  real  value.  The  farmer  can 
ave  no  aim  beyond  obtaining  the  greatest  possible  amount  of  produce  during 
the  term  of  his  lease,  without  troubling  himself  about  the  value  of  the  land  aA 
ter  its  expiration.  While  the  proprietor  may  content  himself  with  a  scanty 
produce  during  the  first  few  years,  with  the  view  of  securing  a  larger  and  more 
permanent  crop  in  future,  the  farmer  must,  on  the  contrary,  endeavor  to  obtain 
the  largest  possible  crop,  even  at  the  risk  of  diminishing  the  amount  of  produce 
during  the  latter  part  of  his  lease.  The  proprietor  who  acts  the  part  of  a  pru- 
dent agriculturist,  derives  both  pleasure  and  profit  from  applying  all  the  capital 
and  means  which  are  at  his  disposal,  to  his  estate ;  whereas  the  fanner  draws 

*  The  dllTerent  right«  and  bordenB  on  landed  property  enumerated  bj  the  author  a»  beinc  faurtAil  and 
tajurioua,  are  aa  many  remnants  of  feudal  ignorance,  and  are  now,  or  ought  to  be,  aboliahed  in  all  enUg^ 
ened  Stale«. 
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from  the  estate  all  the  capital  and  profit  that  he  can,  in  order  to  employ  it  else- 
where, or  place  it  out  at  mterest. 

The  proprietor  delights  in  improving  his  estate ;  the  farmer  cnly  endeavors  to 
augment  lus  fortune. 

The  longer,  therefore,  the  term  of  a  lease,  the  more  nearly  will  the  interest  of 
the  fanner  coincide  with  that  of  the  proprietor ;  and  the  shorter  the  term,  the 
more  widely  will  the  interests  of  the  two  parties  diverge.*  A  farmer  who  holds 
a  lease  for  twenty-four  years  will,  if  he  acts  prudently,  follow  the  same  course 
for  at  least  the  first  two-thirds  of  his  lease,  as  would  he  pursued  by  the  proprie- 
tor. But  the  time  will  arrive  when  he  will  be  guided  by  totally  opposite  consid- 
erations, and  will  be  obliged  to  draw  from  the  land  precisely  in  proportion  to  the 
money  which  he  has  previously  expended  upon  it. 

Besides,  we  must  recollect  that  the  farmer  has  not  the  means,  even  if  he  has 
w  the  will  to  do  so,  of  expending  so  much  upon  the  land  as  the  proprietor  himself. 
\  He  must  pay  his  rent  every  year ;  while  the  landlord  who  enters  with  spirit  into 
the  undertaKing,  can  save  something  from  the  net  profit  to  expend  upon  his  land. 
The  former  may  be  compared  to  a  merchant  who  trades  with  borrowed  monev ; 
the  latter  to  one  who  speculates  with  his  own  capital.  The  former  must  make 
his  being  able  to  pay  the  interest  of  what  he  has  borrowed,  the  first  considera- 
tion ;  the  latter  inay  think  of  extending  his  commerce  and  undertakings  by  new 
speculations. 

It  is  not,  then,  to  be  expected  from  a  farmer  whose  tenure  is  very  short— nor, 
according  to  the  principles  of  his  occupation,  can  it  be  required  of  him — that  in 
the  cultivation  of  an  estate  he  should  act  as  if  it  were  his  own  property,  or  sacri- 
fice any  part  of  his  profits,  even  for  the  sake  of  improving  the  land  very  consid- 
erably. 

For  these  reasons  it  has  been  thought  necessary  to  impose  certain  conditions 
on  the  farmer,  which  may  restrict  him  in  the  management  of  his  farm,  and  com- 
pel him  to  conduct  it  in  such  a  manner  as  shall  contribute  to  the  improvement  of 
the  land.  But  the  drawing  up  of  such  contracts  is  an  exceedingly  difficult  mat- 
ter ;  so  much  so,  that  there  is,  perhaps,  some  reason  in  the  assertion,  that  if  all 
the  most  skillful  lawyers  and  best  agriculturists  in  the  country  were  to  meet  to- 
gether, and  be  employed  for  a  month  in  the  formation  of  one  single  farming  lease, 
they  would  not  be  able  to  concoct  one  which  would  secure  the  estate  from  the 
deteriorations  caused  by  a  bad  farmer,  without  making  the  contract  such  as  an 
honest  man  could  not  accept.  If  the  conditions  were  too  precise  and  binding,  a 
man  who  united  prudence  with  honesty  would  reject  them :  he  would  leave  the 
farm  to  be  leased  by  some  simple-minded  individual,  or  by  one  who  has  his  own 
peculiar  mode  of  going  to  work. 

Even  if  the  rent  of  the  farm  should  be  such  as  to  enable  him  to  observe  these 
conditions,  the  farmer  would,  nevertheless,  find  all  his  exertions  fettered,  even 
those  which  he  might  be  willing  to  engage  in  with  a  view  to  the  improvement 
of  the  land  ;  for  in  every  underlakinf^,  even  the  most  useful,  which  misht  devi- 
ate in  the  slightest  degree  from  the  Ime  of  conduct  marked  out  for  him,  he  would 
be  in  danger  of  subjecting  himself  to  censure  and  legal  processes. 

On  the  other  hand,  a  farmer  who  is  satisfied  that,  by  keeping  to  the  letter  of 
his  contract,  he  can  save  himself  from  being  prosecuted  in  a  court  of  law  or  con- 
demned to  pay  damages  greater  than  his  profits,  will  always  be  able  to  evade 
the  conditions  of  a  lease  filled  with  lesal  precautions,  especially  if,  in  laying 
down  the  conditions,  the  greatest  possible  care  has  not  been  taken  to  attend  to 
the  peculiar  circumstances  of  the  estate.  He  will  always  find  the  means  of  eva- 
dinj^  oppressive  conditions  and  restrictions,  or  of  securing  compensation  for  the 
fulfilment  of  them  in  some  manner  still  more  detrimental  to  the  property. 

With  the  view  of  placing  in  a  clearer  light  the  maxims  by  which  dishonest 
farmers  are  in  the  hapit  of  regulating  their  practice,  and  of  putting  those  who  let 
farms  on  lease  on  their  guard  against  them,  we  shall  here  transcribe  the  golden 
alphabet  of  the  farmers  who  have  placed  themselves  above  the  laws  of  duty  and 
honesty. 

1.  Above  all  things,  look  out  for  a  farm  which  has  been  brought  into  good  con- 
dition by  proper  and  improving  cultivation,  or  by  having  had  its  resources  but 

*  The  antlior'«  viewi  of  letmtng  land  are  nuMt  Joft  and  Hbenl ;  for  the  nearer  the  holdinf  of  land  by  the 
ftraier  it  awrfimlatied  to  that  of  the  land-owner,  the  doeer  will  the  intere«  of  both  parties  be  aModated. 
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little  exhausted.  For  such  a  fann  you  may,  in  proportion  to  its  extent,  pay 
double  the  rent,  for  a  small  number  of  years,  which  you  would  give  for  one 
which  has  been  impoverished  by  an  avaricious  agriculturist  or  by  industrious 
farmers.  In  the  former  you  may  employ  the  utmost  refinements  of  the  art  of 
exhaustion  ;  whereas,  in  tne  latter,  you  will  be  obliged  to  adhere  to  the  ordinary 
mode  of  proceeding. 

2.  If  possible,  cultivate  no  grain  except  for  sale  ;  do  not  raise  anything  for  the 
consumption  of  cattle,  because  they  do  not  immediately  pay  the  expenses  of  bet- 
ter feeding,  and  you  would  not  be  able  to  derive  the  full  advantage  of  the  quan- 
tity of  manure  which  you  would  have  put  on  the  ground  during  the  short  term 
of  your  lease. 

3.  Among  the  fallow  crops,  cultivate  those  only  which "  produce  the  greatest 
profit  in  money,  as  flax,  tobacco,  seeds  which  produce  oil,  &c. ;  and  if  you  cannot 
undertake  their  cultivation  yourself,  let  the  ground  to  the  poor  people  in  the  neigh- 
borhood who  will  pay  you  partly  in  money  and  partly  in  produce.  Never  mind 
if  they  do  not  give  you  any  straw,  for  the  farmer  is  ffenerally  prohibited  from 
selling  it,  and  at  all  events  you  could  not  venture  to  sell  it  openly  in  large  quan- 
tities. 

4.  As  these  crops  require  a  great  deal  of  manure,  and  you  will  every  day  ob- 
tain a  smaller  quantity  ofthat  article,  content  yourself  with  raising  them  on  those 
fields  which  are  in  the  best  state  of  cultivation  and  at  the  smallest  distance  ;  and 
thus  the  cartage  will  occupy  less  time.  Even  if  the  other  fields  should  be  unable 
to  produce  anything  during  the  latter  years  of  your  lease,  you  will  be  sufiiciently 
indemnified  for  this  miscalculation  ;  and  you  will  have  a  right  to  complain  of  the 
sterility  of  the  soil,  and  to  demand  a  reduction  of  rent.  Besides,  the  nearer  por- 
tions of  the  land  are  most  likelv  to  be  noticed  by  the  landlord  and  by  strangers ; 
and  if  any  one  should  say  that  nax,  rape  and  tobacco  exhaust  the  land,  you  have 
only  to  appeal  to  the  fine  wheat  growmg  close  by.  Never  expend  manure  upon 
the  fields  which  are  most  in  need  of  it,  for  poor  land  never  pays  the  expense  of 
the  first  manuring ;  you  can,  however,  put  a  little  on  the  sides  of  the  fields,  and 
near  to  the  pathways.  In  the  last  year  of  your  lease,  apply  the  manure  a&  much 
as  possible  to  the  spring  crops,  because  you  will  reap  those,  but  you  will  not  reap 
the  autumnal  crop. 

5.  During  the  nrst  few  years,  give  the  land  the  best  possible  tillage  with  the 
plow,  the  harrow,  and  the  roll,  in  order  to  destroy  all  noxious  weeds,  to  bring  the 
manure  which  the  soil  may  already  contain  into  action,  and  to  divide  the  clods 
so  that  the  roots  of  the  plants  shall  find  nourishment  in  them.  Therefore,  in- 
crease your  teams,  and  you  will  be  repaid  for  the  outlay  before  the  expiration  of 
your  lease.  But  towards  the  end  of  the  lease  you  must  relinquish  this  perfection 
of  tillage,  so  as  to  be  able  to  diminish  your  teams,  or  to  employ  them  in  other  oc- 
cupation which  will  yield  greater  profit.  As  far  as  possible,  at  this  time,  sow 
your  seed  after  one  or  two  plowings ;  and  let  your  plowshares  be  very  broad,  so 
that  you  may  be  able  to  make  furrows  twelve  mches  wide.  You  need  not  trouble 
yourself  about  plowing  the  land  to  sow  seed  from  which  you  will  not  gather  the 
crop ;  it  will  be  much  more  to  your  advantage  to  make  merely  a  secondary  ope- 
ration of  it. 

6.  It  is  a  great  advantage  to  be  allowed  to  plow  up  old  grass  land  and  root  up 
plantations.  In  seeking  for  a  farm,  you  should  always  endeavor  to  obtain  this 
privilege.  But  in  such  a  case,  from  the  very  commencement,  direct  all  the 
means  and  powers  you  have  at  command  to  the  undertaking.  The  lands  thus 
brought  into  a  state  of  cultivation  will  produce  at  first  fine  crops  of  com  for  mar- 
ket, and  will  afterwards,  without  manuring,  continue  to  produce  inferior  kinds 
of  grain  until  the  end  of  your  lease :  it  will  matter  little  to  you  if  they  should 
then  he  completely  exhausted. 

7.  Do  not  trouble  yourself  about  the  meadow  land,  excepting  so  far  as  is  neces- 
sary in  order  to  obtain  fodder  for  your  teams ;  for  it  does  not  repay  the  expense 
of  management.  If,  towards  the  latter  end  of  your  lease,  the  meadows  should 
have  become  marshy  from  want  of  drainage,  or  from  the  ditches  being  choked, 
or  should  be  covered  with  thorns  and  bushes,  or  broken  by  mole-hills,  and  on  ac- 
count of  these  defects  yield  a  small  quantity  of  hay,  and  of  an  inferior  quality, 
you  need  not  concern  yourself  much  about  it — it  will  make  little  differen<^e  to 
you,  as  you  would  otherwise  be  prevented  from  disposing  of  your  hay, 
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S^  If  yoa  haye  taken  the  stock  upon  lease  at  a  valuation,  and  hare  to  return  it 
in  the  same  maimer,  remoye  all  the  beet  horses,  oxen,  and  cows,  and  replace 
them  hy  inferior  animals,  or  otherwise  pay  the  deficiency  in  money.  In  yalua- 
tioDs  or  this  description,  good  stock  are  always  estimated  at  a  proportionably 
lower  rate  than  bad,  and  the  latter  look  less  miserable  when  the  good  are  not 
placed  by  their  side.  Towards  the  end  of  the  lease,  do  not  put  the  bull  to  the 
cows,  or,  at  least,  do  not  let  it  be  done  until  a  very  late  period,  in  order  that  the 
cows  may  not  have  calyed  before  the  time  of  returning  the  stock ;  they  will  then 
appear  to  be  in  much  better  condition,  eyen  if  they  have  been  badly  fed.  The 
ooDtinoance  of  the  profit  of  the  cows  which  are  not  in  calf,  will  fully  compensate 
you  for  the  loss  of  tne  surplus  that  those  which  recently  calved  would  have  af- 
forded you.  You  should  likewise  include  all  the  old  hamess  and  farming  imple- 
ments m  the  valuation,  keepins^  ail  that  which  is  no  longer  serviceable  for  this 
purpose,  and  having  it  repaired  and  put  in  order.;  as  to  the  new,  you  ma]r  put  it 
on  one  side.  A  miserable-looking  stock  often  inspires  those  who  value  it  with 
compassion  for  the  farmer,  and  inclines  them  to  treat  him  leniently. 

9.  It  is,  of  course,  understood,  that  you  must  not  so  to  any  expense  in  order  to 
keep  the  gardens,  ponds  and  buildings  in  order ;  tne  landlord  generally  takes 
upon  himself  all  the  larger  repairs  at  the  end  of  the  lease  ;  it  is,  therefore,  your 
interest  to  allow  the  small  dilapidations  to  become  larger  ones. 

10.  Exact  all-that  the  laws  and  customs  will  allow  from  those  who  owe  you 
statute  kbor ;  it  will  not  matter  to  you  if  they  are  ruined. 

11.  If  the  landlord  should  reserve  any  part  of  the  produce  for  himself,  and  fix 
a  high  price  on  it,  because  it  is  the  growth  of  his  own  land,  and,  consequmtly, 
offer  you  a  considerable  reduction  of  rent  in  return  for  it,  agree  to  his  proposal  by 
all  means.  It  is  true  that  you  will  the  sooner  be  at  issue  with  him ;  but  that  would 
happen  under  all  circumstances,  especially  if  he  resided  upon  the  estate  ;  and, 
besides,  it  can  be  of  little  importance  to  you  if  your  lease  is  pro))erly  drawn  np. 
If  it  should  prove  injurious  to  you  at  first,  you  have  only  to  contrive  to  enlist  on 
your  side  the  servants  who  receive  the  produce  for  the  landlord. 

There  are,  undoubtedly,  farmers,  whose  known  character  is  a  sufficient  secu- 
rity to  the  landlord  that  they  will  not  be  guided  by  such  nuixims  as  those  just 
quoted.  There  are  some,  too,  who  are  such  enthusiasts  in  agriculture  that  they 
will  even  sacrifice  their  own  profits  for  the  sake  of  attaining  perfection.  But 
men  of  this  class  are  not  very  numerous ;  indeed,  it  is  unreasonable  to  expect, 
even  irom  an  h(mest  man,  that  he  should,  as  a  farmer,  expend  money  upon  an 
estate  unless  he  has  a  very  fair  prospect  of  bein^  able  to  recover  it.  That  which 
does  not  improve,  will  certainly  degenerate ;  it  is,  therefore,  very  seldom  that  a 
&naer  does  not  leave  an  estate  in  a  worse  condition  than  when  ne  took  posses- 
sioa  of  it.* 

The  case  is  different  with  regard  to  lands  which  are  government  property ;  in 
some  states  these  domains  are  farmed  out  for  very  short  periods,  but  upon  vary 
liberal  terms.  According  to  the  system  pursued  by  these  governments,  the  farm- 
era  are  sure  of  a  renewal  of  their  leases,  provided  they  act  honestly  and  submit 
to  the  new  valuations,  which  are  always  conducted  on  very  equitable  principles, 
and  with  a  due  regard  to  the  improvements  which  the  farmers  have  made  upon 
the  land.  Sometimes,  indeed,  a  more  than  ordinarily  good  management  of  their 
farm  may  justify  the  tenant  in  expecting  to  receive  a  better  one,  and  to  be  able 
to  leave  it  as  an  inheritance  to  his  family.  A  man  who  holds  his  farm  upon 
aneh  terms  may  regard  it  almost  as  his  own  property,  and  act  accordingly  in  all 
the  departments  of  his  management. 

Under  such  conditions,  the  government  lands  have,  no  doubt,  been  saved  from  de- 
terioration, although  at  the  sacrifice  of  a  considerable  portion  of  their  net  produce. 

In  those  states,  on  the  contrary,  in  which  the  lands  have  been  let  to  the  high- 
eat  bidder,  without  regard  to  his  personal  character,  and  a  higher  rent  obtained 
in  coose()uence,  all  the  contracts,  all  the  clauses  introduced  into  leases,  and  all 
the  restrictions  to  which  the  tenants  have  been  subjected«  have  not  been  suffi- 
cient to  preserve  the  land  from  serious  deterioration,  and,  in  spite  of  the  continu-* 
ance  of  the  high  price  of  corn,  occasions  a  considerable  diminution  of  rent  as 
well  as  of  produce. 


*  The  edhora  feel  that  happily  (br  the  character  of  the  greit  XDBM  of  the 
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THAERS    PRINCIPLES    OF    AGRICULTURE. 


It  is  quite  out  of  the  question  to  expect  that  the  fanner  will  undertake  those 
more  extensive  improyements  which  tend  to  produce  a  permanent  increase  in  the 
value  of  the  land.  Nevertheless,  the  opportunity  of  making  them  occurs  so  of- 
ten, and  the  advantage  attending  them  is  so  obvious,  that  both  parties  ought  to 
be  disposed  to  favor  the  adoption.  It  might  be  laid  down  as  a  rule  that  the  land- 
lord should  furnish  the  necessary  capital,  which  should  be  fixed  at  a  certain  sum ; 
and  that  the  farmer  should  pay  nim  interest  for  it,  at  the  rate  of  ten  per  cent., 
during  the  remainder  of  his  lease.  Under  such  an  arrangement,  the  farmer  would 
never  propose  any  improvement,  of  the  utility  of  which  he  was  oot  well  con- 
vinced ;  and  the  landlord  would  only  have  to  consider  whether  the  improvements 
were  likely  to  be  permanently  benencial  to  the  estate. 

With  respect  to  repairs,  it  seems  the  most  equitable  manner  would  be  for  the 
landlord  to  furnish  the  materials,  and  the  farmer  the  labor.  The  most  absurd 
regulation  which  could  well  have  been  adopted,  was  that  bv  which  all  the  small 
repairs  should  be  made  at  the  expense  of  the  farmer,  and  the  large  ones  at  the 
expense  of  the  landlord. 

^  Hereditary  Leases.* 

An  hereditary  lease  has  the  peculiarity,  that  it  ensures  to  the  tenant  as  much 
freedom  in  the  use  of  the  land  as  if  it  were  his  freehold  property  ;  and  to  the 
landlord,  under  certain  proper  conditions,  a  certain  rent,  independent  of  all  risks, 
and  subject  to  no  diminution  whatsoever. 

The  most  important  point,  with  regard  to  this  system,  is  an  accurate  deter- 
mination of  the  value  of  the  land,  or  of  its  produce,  after  having  deducted  all  the 
necessary  expenses  and  a  fair  profit  for  the  farmer.  But  as  money  has  only  a 
nominal  value,  and  that  value  is  constantly  varying,  it  is  most  important  that  the 
value  of  the  land,  or  its  rent,  should  be  determmed  not  by  money  but  by  com,  the 
average  value  of  which,  with  regard  to  other  things,  has  for  some  time  been 
fixed  and  will  long  continue  in  that  value.  It  is  true  that  this  standard  varies 
from  year  to  year,  and  is  for  a  short  time  even  more  variable  than  the  value  of 
money,  but  never  for  a  long  continuance  ;  the  value  of  grain  preserves  a  constant 
ratio  with  that  of  all  the  real  necessaries  of  life,  because  it  is,  in  a  great  measure, 
the  standard  by  which  the  price  of  labor  is  regulated. 

For  this  reason  the  rent  of  hereditary  farms,  and  of  those  which  are  held  oa. 
lonff  leases,  should  be  calculated  according  to  the  quantity  of  com  usually  grown 
in  the  country.  It  should  not,  however,  be  paid  in  kind,  because  then  the  rent 
would  sometimes  be  very  high  and  sometimes  very  low ;  but  it  should  be  paid 
in  money,  by  the  average  rate  of  a  number  of  previous  years. 

Moreover,  a  deduction  should  be  made  for  those  years  in  which  the  crop  has 
failed,  or  in  which,  from  this  circumstance  or  others,  the  com  has  risen  to  an  un- 
usually hi^h  price;  because,  in  spite  of  the  hi^h  price  of  com  in  those  years,  the 
agricultnnst  must  have  incurred  some  loss,  and  the  recurrence  of  similar  circum- 
stances is  neither  to  be  expected  nor  desired.  Thus,  it  would  be  absolutely  un- 
just to  fix  the  average  price  according  to  those  which  have  been  obtained  during 
the  last  ten  years,  in  which  the  various  crops  have  been  below  the  usual  average, 
or  the  prices  have  been  still  further  increased  by  other  accidental  circumstances. 
By  such  a  mode  of  reckoning  it  is  more  than  probable,  that  in  the  course  of  a  few 
years  the  fanners  or  tenants  would  soon  be  brought  to  ruin. 

The  fdlowing  obiection  has  been  made  to  the  system  of  valuing  the  rent  of  a 
farm  according  to  the  produce,  that  as  the  price  or  produce  is  liable  to  increase  . 
and  diminution,  it  is  impossible  to  be  certain  of  a  fixed  rent.    But  this  objection  \ 
is  altogether  unfounded :  the  real  value  of  com  remains  the  same — it  is  the  nom- 
inal value  only  which  is  liable  to  variations  and  change. 

The  advantages  of  hereditary  leases  are  manifold  and  striking ;  hence  there  is 
no  doubt  that  at  the  presoit  day,  when  more  enlarged  views  are  becoming  preva- 
lent, this  system  will  soon  be  universally  adopted,  especially  in  those  districts  in 
which  estates  of  ccmsiderable  extent  have  been  preserved ;  and  also  that  other 
estates  which  have  hitherto  been  farmed  out  for  uncertain  periods,  and  on  condi- 
tions more  or  less  burdensome  to  both  landlord  and  tenant,  will  speedily  be 
brought  under  the  same  system. 
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Section  IL 

THE  ECONOMY,  ORGANIZATION  AND  DIRECTION  OF 
AN  AGRICULTURAL  ENTERPRISE. 

The  word  "  economy  "  has  latterly  been  used  in  various  senses ;  the  Germans 
give  it  a  very  indefinite'  signification. 

Judging  from  its  etymology  and  original  signification,  the  Greeks  seem  to  have 
understood  by  it  the  establishment  and  direction  of  the  menagty  or  domestic  ar- 
rai^ements. 

Xenophon,  in  his  work  on  economy,  treats  of  domestic  management,  the  recip- 
rocal duties  of  the  members  of  a  family  and  of  those  who  compose  the  household ; 
and  only  incidentally  mentions  Agriculture  as  having  relation  to  domestic  affairs. 
This  word  is  never  applied  to  Agriculture  by  Xenophon,  nor,  indeed,  by  any  Greek 
author ;  they  distinguish  it  by  the  terms,  georgic  geoponic. 

The  Romans  give  a  very  extensive  and  indefinite  signification  to  the  word 
**  economy."  They  understand  by  it,  the  best  method  of  attaining  the  aim  and 
end  of  some  particular  thing ;  or  the  disposition,  plan  and  division  of  some  par- 
ticular work.  Thus,  Cicero  speaks  of  csconomia  causie,  acononUa  orationis  ; 
and  by  this  he  means  the  direction  of  a  law  process,  the  arrangement  of  a  ha- 
rangue. Several  German  authors  use  it  in  this  sense  when  they  speak  of  the 
mkonomie  eines  Schauspiels,  or  eines  gedicktes — the  economy  of  a  play  or  poem. 
Authors  of  other  nations  have  adopted  all  the  significations  which  the  Romans 
have  attached  to  this  word,  and  understand  by  it  the  relation  of  the  various  parts 
of  any  particular  thing  to  each  other  and  to  the  whole— that  which  we  are  ac- 
customed to  term  the  organization.  The  word  <<  economy  "  only  acauires  a  real 
sense  when  applied  to  some  particular  subject :  thus,  we  hear  of  '*  the  economv 
of  Nature,"  "  the  animal  economy,"  and  *<  the  economy  of  the  State,"  spoken  of. 
It  is  also  apolied  to  some  particular  branch  of  science  or  industry ;  but,  in  the 
latter  case,  the  nature  of  the  economy  ought  to  be  pointed  out,  if  it  is  not  indi- 
cated by  the  nature  of  the  subject. 

in  speaking  of  agricultural  management,  the  French  say,  Veconomie  rurale, 
and  the  English,  rural  economy  ;  and  yet  neither  the  one  nor  the  other  intend 
thereby  to  Bigiüfy  the  absolute  execution  of  agricultural  operations,  but  only  the 
division  and  circumstances  or  appurtenances  of  Agriculture.  In  Germany,  where 
a  Latin  or  Greek  name  has  lately  been  thought  to  give  dignity  to  a  science,  and 
has,  consequently,  been  introduced  into  the  title  of  most  of  the  scientific  works, 
some  authors  have  begun  to  term,  not  only  the  science  of  Agriculture,  but  Agri- 
culture itself,  the  oekonomie  ;  and  the  word  is  used  exclusively  in  this  sense  by 
many  persons.  It  is  for  this  reason  that  those  who  are  supposed  to  practise  the 
art  with  the  greatest  skill  and  science,  are  termed  oekonomen,  (economists ;)  and 
that  some  of  those  who  are  employed  in  superintending  the  laborers,  even  though 
they  frequently  have  not  the  least  idea  ot  the  actual  principles  of  Agriculture» 
chose  to  be  designated  by  this  title. 

But  this  word  has  likewise  been  employed  in  another  sense,  and  one  not  lest 
foreign  to  it  As  it  is  evident  that  the  principal  object  of  skillful  economy  is  to 
attain  to  some  particular  end  at  the  least  possible  expense,  they  have  given  the 
term  **  economv  "  to  frugality— taken,  first,  in  its  widest  sense ;  and,  secondly,  in 
its  more  immediate  application  to  money :  and  some  have  even  gone  so  far  as  to 
comprehend  avarice,  although  it  should  fail  of  attaining  its  end ;  and  have  called 
those  who  devote  nothing  to  advance  their  Agriculture,  but,  on  the  contrary,  ex- 
haust and  ruin  it,  good  economists. 


Alten  lion  to  receipts  and  expenditure  has  also  been  termed  "  economy ;"  and 
those  who  had  the  management  of  religious  societies  were  termed  "  economists." 
We  shall  adopt  the  Latin  significatipn  of  the  word,  and,  when  using  it  with  refer- 
ence to  Agriculture,  simply  imply  that  part  of  the  science  which  teaches  the 
most  advantageous  proportions,  and  that  direction  and  application  of  the  means 
which  will  be  most  likely  to  tend  to  facilitate  and  increase  reproduction.  This 
section,  therefore,  will  treat  of  the  establishment,  the  support,  and  the  use  of  the 
powers  by  which  labor  is  carried  on  ;  of  cattle,  or  rather  of  the  relation  which 
exists  between  fodder,  manure,  and  Agriculture  in  general ;  the  necessary  divis- 
ion of  the  fields,  and  the  various  systems  of  Agriculture  considered  as  the  means 
of  approaching,  in  each  locality,  as  nearlv  as  possible  to  the  aim  of  the  undertak- 
ing— that  of  deriving  from  cultivation  the  highest  and  most  permanoit  net  pro- 
duce ;  and,  lastlv,  of  the  direction  of  the  whole,  and  of  its  transcription  into  rc^a- 
ters,  diaries,  and  account-books. 

LABOR  IN  GENERAL. 

From  labor  Man  derives  or  has  derived  all  that  he  possesses.  That  which 
the  soil  produces  without  labor  or  cultivation  is  very  trifling,  and  can  only  be 
taken  into  consideration  in  a  wandering  life. 

We  are  indebted  to  labor  for  every  kind  of  food,  every  comfort,  and  every  lux- 
ury— for  riches,  and  even  for  the  capital  necessary  for  carrying  forward  any  branch 
of  trade  or  science.  It  is  the  quantity  and  quality  of  the  labor  applied  to  any 
particular  thing,  which  determines  its  value  or  natural  price. 

All  labor  requires,  however,  a  matter  or  subject  to  which  it  is  applicable. — 
The  soil  is  the  matter  furnished  by  Nature  for  agricultural  labor,  and  the  products 
derived  from  it  by  this  labor  may  be  derived  from  all  other  matter  by  the  appli- 
cation of  the  requisite  industry. 

It  is  not  entirely  and  strictly  riffht  to  suppose  that  all  riches  and  the  whole 
revenue  of  the  nation  arise  solely  from  labor :  the  soil  forms  a  considerable  part 
of  it.  While,  on  the  other  hand,  those  who  regard  the  earth  as  the  sole  source 
of  every  revenue,  far  exceed  the  actual  fact. 

A  nation,  inhabiting  a  very  fertile  country,  will  be  able  to  raise  itself  to  a  state 
of  ease,  if  not  of  luxury,  much  sooner  than  any  other  ;  but  it  too  often  ha]>pens 
that  the  fertility  of  the  soil  and  the  fineness  of  the  climate  render  the  people  indo- 
lent, and  indisposed  to  profit  by  these  advantages. 

Without  cultivation,  the  soil  will  not  produce  anythinjg; ;  and  it  is  that  alone 
which  gives  to  it  the  actual  value.  In  the  infancy  of  nations,  each  person  took  to 
himseli'as  much  ground  as  he  chose  to  cultivate,  without  paying  for  it ;  because 
the  country  was  not  sufficiently  populous  to  make  this  appropriation  objectiona- 
ble. But  no  sooner  was  the  value  which  the  soil  may  derive  from  cultivation 
perceived,  than  the  chiefs  and  sovereigns  took. possession  of  the  land  and  affixed 
a  price  to  it.  This  price  continued  to  be  very  low  so  long  as  there  were  not  suf- 
ficient laborers,  or  science,  properly  to  direct  and  carry  on  agricultural  opera- 
tions. But,  as  these  two  requisites  increased,  the  price  of  land  and  also  that  of 
labor  were  likewise  increased ;  and,  consequently,  the  profits  arising  from  both 
were  au|[mented. 

Thus,  in  well  cultivated  and  thickly  populated  coimtries,  there  will  always  be 
•found  to  exist  a  proportion  or  equilibrium  oetween  the  urices  of  land,  of  labcHr, 
and  of  produce,  which  in  ordinary  years  is  seldom  found  to  vary,  and  which,  if 
deranged  by  any  accidental  circumstances,  is  very  speedily  reestablished. 

This  proportion  is  not,  however,  the  same  in  all  places :  it  is  regulated  by  the 
relation  between  the  quantity  and  quality  of  the  sou,  and  the  powers  which  can 
be  brought  to  bear  upon  it ;  or  by  the  degree  of  science  and  skill  employed,  or 
the  capital  which  is  invested  in  the  cultivation.  Where  laborers  are  scarce,  and 
skill  and  capital  at  a  low  ebb,  the  value  of  land  is  diminished,  while  that  of  la- 
bor is  proportionally  increased.  But,  in  a  populous  state,  on  the  contrary,  where 
labor  is  easily  procured,  science  pretty  far  advanced,  and  where  capital  necessa- 
ry for  the  prosecution  of  agricultural  operations  is  large,  the  value  of  land  is  pro- 
[»rtionally  greater. 

This  proportion  between  the  price  of  labor  and  that  of  land  contributes  greatly 
to  form  the  various  systems  of  Agriculture,  which,  in  their  extremes»  may  be 
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called  great  or  small  cultivation  (grandes  ou  petite  culture),*  In  thoee  places 
where  land  is  cheap  and  labor  dear,  it  is  always  best  to  enaeavor  to  obtain  a  cer- 
tain quantity  of  produce  for  a  considerable  extent  of  surface,  and  with  the  least 
poaible  labor ;  but  where,  on  the  contrary,  the  land  is  very  dear,  and  there  are 
plenty  of  laborers  to  be  obtained  at  a  reasonable  price,  we  must  endeavor,  by 
means  of  the  greatest  possible  labor  and  care,  to  obtain  an  equal  amount  of  pro- 
dace  from  a  small  extent  of  surface,  which  is  generally  possible. 

There  are  countries  in  America  where  an  acre  of  land  may  be  purchased  at 
the  price  of  a  day^s  work.  In  Belgium,  England,  and  some  provinces  of  Italy, 
the  same  quantity  of  land  can  scarcely  be  rented  at  the  price  of  eighty  days' 
work  per  annum. 

Whoever  wishes  to  practice  Agriculture,  and  has  a  certain  capital,  may,  in 
the  former  case,  purchase  an  extensive  piece  of  land,  although  he  may  choose  to 
cultivate  only  a  portion  of  it ;  but  he  must  adopt  the  great  or  general  svstem  of 
Aghcolture,  which  will  employ  as  few  laborers  as  possible.  But  in  the  latter 
case  he  must  content  himself  with  a  small  farm,  not  only  on  account  of  the  dear- 
nesB  of  the  land,  but  also  because  he  ought  to  reserve  a  larger  portion  of  his  cap- 
ital in  order  to  meet  the  expenses  of  the  additional  labor  which  will  then  be  ne- 
cessary. Where  the  land  is  cheap,  it  is  sometimes  possible  to  purchase  large 
estates,  the  statute  labor  due  to  which  is  alone  sufficient  for  all  the  indispensa- 
ble opeiatioDs ;  and  where,  if  a  person  has  sufficient  stock,  a  very  small  sum  of 
money  will  suffice  for  the  expenses  of  cultivation. 

The  lower  the  price  of  land,  the  less  advisable  is  it  to  attempt  improvements. 
Where  an  acre  of  land  cosu  only  fifteen  rix-dollars,  and  the  net  produce  of 
which  is  two  dollars,  it  would,  perhaps,  be  disadvantageous  to  spend  fifteen  rix- 
doUars  on  improving  the  soil,  as  by  marl,  for  example,  even  if  the  produce  would 
thus  be  doubled ;  because  -another  acre  of  hmd  might  be  purchasea  for  that  sum, 
from  which  the  same  amount  of  profit  would  be  derived  as  would  be  produced 
by  the  improirements. 

I  say  that  it  would,  perhaps,  be  disadvantageous,  because  there  are  circum- 
stances and  cases  in  which  it  would  be  highly  advantageous  to  devote  that  sum 
to  the  amendment  of  one  acre  of  land,  which  would  be  sufficient  to  purchase  a  - 
second. 

For  some  time  past  aipriculturists  generally  have  complained  of  the  excesaive 
advance  in  the  wages  of  servants  and  day  laborers,  and  have  regarded  it  as  a 
crying  evil.  Many  persons  have  attributed  the  hieh  price  of  com  to  that  cir- 
cumstance. In  those  countries  in  which  statute  labor  has  been  suppressed,  they 
bave  considered  that  alteration  as  the  cause  of  the  high  rate  of  wages.  But  it  is 
far  more  likely  that  it  is  the  deamess  of  provisions,  and  the  desire  which  is  con- 
sequently felt  to  increase  the  amount  of  produce,  which  has  raised  the  price  of 
manual  (ahor  in  proportion  with  that  of  money.  The  abolition  of  statute  labor 
has  rather  tended  to  increase  the  industry  of  the  laborer,  and,  consequently,  the 
amount  of  work  done  has  been  much  greater  ;  and  it  ought  to  have  the  enect  of 
lowering  rather  than  of  raising  the  price  of  labor. 

But  this  complaint  is  often  totally  unfounded,  and  the  advance  in  the  price  of 
labor  is  only  imaginary.  The  value  of  money,  with  relation  to  other  things,  has 
diminished ;  while  the  price  of  provisions,  and  especially  of  com,  is  much  more 
advantag^eous  than  it  used  to  be  with  regard  to  lahor. 

We  will  now  proceed  to  point  out  those  causes  which  are  most  influential  in 
elevating  or  decreasing  the  price  of  labor,  as  calculated  in  money.  They  are  as 
follows : — 

1.  The  price  of  provisions.  It  is,  of  course,  necessary  that  the  laborers  should 
earn  enough  to  maintain  themselves,  their  wives,  and  one  or  two  children,  and 
thdr  support  must  be  of  a  nature  calculated  to  maintain  their  health  and 
strength,  and  that  of  their  children.  If  they  previously  possessed  nothing  beyond 
these  absolute  necessaries,  and  if  provisions  necame  dearer  without  the  price  of 

*  I  nraii  entreat  mj  readen  not  to  confound  the  expretsion  «nail  (p«^)  cnhlTMion  with  that  of  bad 
(■BwafiQ  ealsure.  The  farmer  aignifie«  a  detailed  ■yatem  of  ctütiTation  wUch  aeneraUy  inereaaea  the  pro- 
doee ;  and  the  latter  negUoenee,  or  an  unakilful  method  of  proceeding.  Neither  la  great  (^OMba)  coltore 
tpujajmaaa  with  giiod  cnltare,  but  only  with  cultiTatlon  managed  on  an  extenaive  acale,  executed  cmefiy 
n  means  of  teaman  in  which,  from  the  extent  of  the  whole,  the  ftrmer  ia  frequently  compelled  to  negieot 
tte  detaüa  fbr  want  of  the  meana  requiaite  to  enable  him  to  approach  nearer  to  perfection  or  taking  care  of 
both  the  one  and  the  other.  [FniukJ)nm$, 
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labor  being  also  adyanced,  they^  would  soon  become  so  much  enenrated  and  im- 
poverished as  to  be  almost  incapable  of  work  ;  they  could  no  longer  maintain 
their  children,  or  rear  them  up  strong  and  health^r ;  and  thus  the  quantity  of  la- 
borers would,  in  a  short  time,  be  so  much  diminished,  that  the  small  number 
which  did  remain,  capable  of  work,  would  be  able  to  exact  enormous  wages. — 
This  fact,  alone,  tends  to  prove  the  absolute  necessity  of  the  existence  of  a  cer- 
tain proportion  between  the  price  of  provisions  and  that  of  labor ;  and  this  pro- 
portion can  never  be  interrupted  for  any  considerable  time,  or  without  great  dis- 
advantage ;  and  it  speedily  recovers  its  own  level. 

If  the  price  of  lahor  should,  from  some  particular  cause,  advance  beyond  its 
due  proportion  with  that  of  produce  in  some  districts,  and  the  laborers  are  thus 
enabled  to  earn  more  than  is  required  for  the  actual  necessities  of  life,  they  mar- 
ry much  sooner,  rear  more  children,  and,  the  number  of  laborers  becoming  great- 
er, wages  fall  again. 

It  is  true  that  this  result  does  not  immediately  take  place ;  it  is  not  regulated 
by  all  the  variations  in  the  price  of  com,  but  simply  by  an  average  taken  from  a 
certain  number  of  years.  The  effect  of  a  sudden  decrease  in  the  price  of  provi- 
sions will  be  much  sooner  evident,  because  then  the  laborers,  who  nave  hitherto 
only  known  want,  and  who  have  not  the  slightest  idea  of  frugality,  will  be 
able  tONcarn  sufficient  for  their  maintenance  in  three  days,  whereas  they  previ- 
ously had  to  work  five  days  for  it.  In  this  case  they  are  easily  induced  to  work 
two  days  less  in  a  week,  and  thus  the  amount  of  labor  is  considerably  diminished, 
and  those  who  have  absolute  need  of  it  are  obliged  to  pay  for  it  pretty  dearly. — 
But  this  state  of  things  has  also  its  limits,  because,  wherever  this  is  the  case,  a 
great  number  of  individuals  will  collect,  and  in  the  long  run  an  increase  of  grain 
will  only  be  found  to  stimulate  a  desire  for  still  more. 

In  general,  in  all  well-populated  countries,  the  nrice  of  labor  is  regulated  by 
that  of  provisions ;  and  in  the  ordinary  course  of  things,  in  most  places  and  at 
most  seasons,  the  same  quantity  of  manual  labor  will  oe  received  for  a  measure 
of  wheat,  although  the  nominal  price,  that  in  money,  may  not  be  the  same.* 

In  order  to  mamtain  a  certain  uniform  standard  ot  wages,  an  agriculturist  who 
has  established  the  necessary  number  of  laboring  families  upon  his  estate,  will 
act  most  beneficially  to  his  own  interests,  and  equitably  towards  them,  by  giving 
them  a  portion  of  their  wages  in  provisions  at  a  certain  price ;  or,  if  he  is  certain 
of  their  work  at  all  times,  by  increasing  or  augmenting  their  wages  in  proportion 
to  the  price  at  which  these  families  can  pturchase  these  provisions. 

In  order  to  maintain  himself,  support  his  strength,  and,  at  the  same  time,  rear 
two  children,  a  laborer  ought  to  be  able  to  earn  a  bushel  of  rye  in  eight  days, 
without  too  great  exertion  or  extra  work  :  the  wife  is  supposed  to  be  capable  of 
earning  her  ovra  living.  From  time  to  time,  and  particularly  when  provisions 
are  dear  and  the  laborers  have  earned  less,  the^r  have  been  indemnified  by  other 
advantages  which  rendered  their  existence  possible,  and  which  certainly  ought 
to  be  taken  into  account  when  speaking  of  the  price  of  labor. 

I  shall  take  one-eighth  of  a  bushel  of  rye  as  the  average  daily  wa^es  of  a  man. 
And  as  the  relative  prices  of  labor  and  grain  give,  in  agricultural  accounts,  a 
much  more  durable  proportion,  and  is  much  better  adapted  to  all  times  and  all 
situations,  than  the  variable  value  of  money,  I  shall  take  this  price  of  a  day's 
work,  or  eighth  part  of  a  bushel  of  rye,  as  the  ideal  coin  of  our  agricultural  ac- 
counts, and  shall  designate  it  by  this  mark,  (.f 

If  we  wish  to  reduce  this  imaginary  money  to  the  current  coin,  it  is  oulf  ne- 
cessary to  obtain  the  average  price  ofa  bushel  of  rye  for  ten  years  in  the  province 
or  district  which  we  inhabit.    Thus,  for  example : — 

If  the  bnahel  of  lye  i«  worth  1  rix-dollar,  a  groachen  t  wiU  be  eqaivalent  to  3  gnw  0   dem. 

u  u  If  u      I  a  3  "  t  "  "  3      "      H      " 

u  II  u  «<     I         «I  1         "  f  "  "  4     '*    6      " 

H  ■  «  11     2         "  0         "  t  *'  "  6     "    0       " 

*  The  proTince  of  VignoIlM  m  an  exception  to  thi«  rule :  there  each  laborer  recclre«  a  ration  of  wine  ere- 
ly  day ;  and  aa  thi«  draught  but  slightly  oiniiniahea  the  ouantitT  of  food,  properly  speaking,  which  he  con- 
aumea,  the  price  of  his  day's  work  is  raised  seven-eighths  of  tne  value  of  the  wtaie ;  in  fact,  it  is  more  than 
probable  that  thu  drink  increases  his  strength.  [FnncJk  Trtm», 

t  In  those  countries  in  which  the  peasnntry  are  accustomed  to  rajor  more  of  the  eomfints  of  Hie,  and 
where  wheat  fonns  a  conaidcrable  part  of  their  food,  the  eicfath  part  or  a  bushel  of  that  grain  wilt  be  the 
equivalent  of  a  day's  work. — [FntuX  Tiwulatar.]  One  peck  of  wheat  has  been  long  reckoned  a  standard  in 
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As  the  price  of  labor  and  the  consumption  form  the  most  considerable  part  of 
the  expenses  of  Agriculture,  the  abstract  and  hypothetical  calculations  which 
we  shall  have  occasion  to  make  with  regard  to  the  details  of  rural  economy, 
will  thus  be  rendered  generally  more  admissible  and  more  correct  than  if  we 
were  guided  by  money,  which  always  indicates  the  mere  nominal  price  of 
things,  and  not  their  actual  value. 

2.  The  increase  or  diminution  of  the  demand  for  laborers.  When  the  de* 
9iand  for  laborers  is  increased,  the  latter  naturally  endeavor  to  set  their  wages 
raised,  and  thus  the  price  of  labor  is  advanced  throughout  the  whole  country. — 
An  increase  in  the  price  of  labor  from  this  cause,  so  far  from  being  prejudicial  to 
the  agriculturist,  is,  on  the  contrary,  most  advantageous  to  him.  It  is,  at  once, 
the  enect  and  the  cause  of  a  diffusion  of  comfort  and  ease  throughout  the  coun- 
trr:  in  the  case  of  the  agriculturist,  it  is,  perhaps,  connected  with  still  greater 
advances ;  but  it  is  certainly  and  invariably  with  additional  advantages ;  for  com- 
fort, which  is  the  fruit  of  industry,  necessarily  causes  an  increase  of  consump* 
tion,  and  with  that  a  higher  price  of  provisions.  There  is,  however,  an  excep- 
ticm  to  this  rule,  viz.,  when  the  increased  demand  for  laborers  does  not  arise 
from  any  certain  branch  of  industry,  or  of  any  permanent  employment,  but 
merely  from  some  s(>eculation  or  some  temporary  work,  as  the  establishment  of 
a  new  road,  the  cuttmg  of  canals,  &c. ;  it  is  then  that  the  sudden  elevation  of 
the  price  of  labor  becomes  prejudicial,  and  is  frequently  very  embarrassing  to  the 
farmer.  If  governments  would  avoid  the  derangement  of  the  Apiculture  of  their 
country,  they  must  never,  in  cases  of  this  nature,  levy  all  their  laborers  in  the 
country  itself. 

If,  on  the  contraiY,  industry  has  declined  in  some  particular  province,  and  labor 
is  less  sought  for,  then  the  laboring  class  of  that  place  cannot  obtain  employ- 
ment, and  their  salaries  are,  consequently,  diminished.  A  diminution  of  the  price 
of  labor  always  announces  the  decline  of  industry ;  it  is  the  forerunner  of  its  totai  fall 
and  of  poverty,  and,  consequently,  never  can  be  advantageous  to  the  agriculturist. 

Nevertheless,  as  a  demand  for  laborers  in  any  particular  district  and  an  ad- 
YSBce  in  their  wages  speedily  brings  a  great  number  of  them  to  that  place, 
while,  on  the  other  hand,  any  great  decrease  of  these  two  articles  will  drive 
them  away  or  reduce  them  to  poverty,  it  will  generally  be  found  that  wherever 
laborers  are  required  and  well  paid,  they  will  congresate. 

This  price  is,  therefore,  only  temporarily  modified  during  an  increase  or  a  de- 
cline of  industry.  If  the  price  of  labor  has  remained  the  same  for  some  time,  it 
is  because  there  has  been  exactly  the  number  of  laborers  that  were  required ;  for 
this  price,  particularly  if  we  regard  the  real  and  not  the  nominal  price  of  labor, 
and  Its  proportion  with  the  value  of  produce,  is  not  usually  higher  in. countries 
where  the  working  classes  find  full  employment,  nor  lower  in  those  where  the 
contrary  is  the  case.  Proper  remuneration  will  always  procure  the  necessary 
number  of  laborers  in  any  country,  whereas  the  want  of  it  will  cause  them  either 
to  emigrate  or  to  starve  from  want.  Where  the  latter  has  happened,  the 
fanner  has  frequently  sought  in  vain  for  assistance  in  moments  of  emergency, 
and  in  seasons  when  he  required  it  most ;  and  as  the  laborers  cannot  get  employ- 
ment excepting  at  harvest  or  haymaking  seasons,  they  take  care  thai  to  make 
the  farmers  pay  dearly  for  their  services. 

This  is  the  reason  that  the  price  of  a^cultural  labor  is  much  lower  in  propor- 
tion to  other  things  in  England  than  it  is  with  us ;  and  that  in  some  counties  it 
is  so  inconsiderable,  that  the  laboring  classes  could  scarcely  exist  if  they  were  not 
kept  in  constant  work,  and  did  not  receive  assistance  from  those  charitable  insti- 
tutions which,  on  other  accotmts,  are  so  burdensome. 

In  examining  and  calculating  the  price  of  work,  we  vnust  be  careful  not  to 
confound  the  price  of  the  wages  with  that  of  the  work  itself.  There  are  some 
countries  in  which  the  former  is  much  hiffher  than  it  is  in  others,  while  the  lat- 
ter is  actually  lower ;  for  men  differ  greatly  in  the  degree  of  their  strength,  ac- 
tivity, and  skill,  and  much  depends  on  their  poverty  or  the  comforts  which  they 
eaijoy.  A  workman  to  whom  I  pay  twelve  groschen  a  day,  can  frequently  exe- 
cute more  than  double  the  work,  both  in  Quantity  and  Quality,  as  another  to 
whom  I  only  pay  six  groschen.  Consec|uentIy,  where  the  laborers  are  industri- 
ous, and  skilled  in  some  portions  of  agricultural  operations,  it  is  cheaper  to  em« 
ploy  them,  even  though  they  may  require  somewoat  higher  wages. 
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Labor  well  itpplied  is  always  productive  of  some  proGt,  and  those  who  spare  it 
act  on  a  false  principle  of  economy ;  but  the  best  and  most  judicious  method  of 
employing  labor  and  time  is  the  most  important  of  all  subjects  to  the  real  econo- 
mist. Many  persons  learn  this  method  from  long  experience ;  and  it  is  true  that 
the  tact  and  coup  d^aii  thus  acquired  is  peculiarly  just.  But  it  may  be  acquired 
much  more  promptly  and  detinitelv  by  the  observation  of  certain  principles,  from 
which  a  theory  of  action  may  be  ueduced,  without  serving  a  tedious  and  expen- 
sive apprenticeship  to  experience. 

It  is  far  more  difficult  to  apply  labor  judiciously  to  Agriculture,  than  to  apply 
it  to  the  manufacture  of  fabrics ;  for  the  labor  which  is  required  for  some  particu- 
lar kind  of  produce,  lasts  but  a  very  short  time,  and  is  then  8US{)ended  for  a  much 
longer  period,  during  which  the  farmer  depends  upon  the  action  of  Nature  to 
bring  tnis  production  to  perfection,  and  awaits  the  proper  season  for  gathering  it. 
AAer  each  species  of  grain  has  been  sown,  it  requires  ver^  little  or  no  attention 
for  some  time ;  whereas,  in  the  formation  of  an v  kind  of  nibric,  the  labor  most 
be  continued  from  the  very  commencement  until  the  completion.  In  order,  there- 
fore, that  the  farmer  may  make  the  very  best  possible  use  of  the  powers  which 
he  has  at  his  command,  ne  should  endeavor  to  arranee  the  succession  ci  his 
crops  in  such  a  manner  that  every  hour  shall  be  devoted  to  some  preparatory  and 
necessary  operation.  It  is  also  necessary  that  he  should  select  the  products  so  as 
never  to  have  more  necessary  operaticns  in  hand  at  once  than  he  can  accomplish 
by  means  of  the  powers  which  he  has  at  his  disposal,  or  which  are  within  hia 
reach. 

He  must  never  undertake  many  extensive  operations  at  once,  or  in  places  re- 
mote from  each  other.  He  should  endeavor,  as  much  as  possible,  to  perform 
them  one  after  another,  and  to  employ  upon  them  all  the  men  he  keeps,  from 
the  beginning  to  the  end :  this  wilt  render  the  task  of  inspection  easier,  and  may 
also  tend  to  excite  that  emulation  which  frequentlv  arises  when  many  laborers 
work  together  under  the  same  superintendence.  When  cmly  a  few  workmen  are 
employed  on  some  extensive  operation,  they  frequently  become  dismayed  at  its 
length,  and  at  the  little  progress  they  appear  to  make :  they  lose  all  spirit,  and 
end  by  believing  that  it  is  impossible  to  discover  whether  or  not  they  work  at 
all.  In  great  operations  it  is  alvrays  better  to  have  a  man  or  a  team  too  many, 
than  to  have  one  less  than  is  necessary.  In  smaller  operations,  on  the  contrary, 
it  is  as  well  to  avoid  employing  more  laborers  than  are  absolutely  necessary ; 
they  only  hinder  one  another,  and  are  apt  to  think  that  the  farmer  believed  tluit 
the  work  would  take  more  time  than  actually  is  required  for  the  accomplishment 

A  judicious  estimate  of  the  labor  requisite  for  every  operation  is,  therefore,  of 
the  gpreatest  importance ;  and  it  will  easily  be  acquired  by  carefully  observing 
the  time  and  labor  applied  to  each  separate  portion  and  to  the  whole. 

There  are  some  operations  which  require  a  certain  degree  of  temperature : 
the  farmer  must  always  hold  himself  in  readiness  to  set  about  those  as  soon  as 
the  fitting  time  arrives,  and  must  get  them  dcme  as  soon  as  possible.  Should  he 
be  interrupted  by  change  of  weather,  it  will  be  contrary  to  the  rules  laid  down . 
in  the  preceding  section  to  pass  to  any  other  extensive  operation,  unless  some 
particular  motive,  or  an  appearance  of  this  change  of  temperature  being  of  long 
duration,  should  seem  to  indicate  such  a  course.  In  such  intervals  it  is  much 
better  to  set  about  some  of  the  smaller  operations,  which  are,  in  point  of  fact, 
of  equally  as  much  consequence,  and  can  be  very  soon  completed.  It  ought  to 
be  held  as  as  a  rule,  that  no  operation  once  taken  in  hand  should  be  laid  aside, 
except  in  case  of  absolute  necessity ;  and  the  farmer  ought  always  to  hold  him- 
self m  readiness  to  resume  that  which  was  first  undertaken  as  soon  as  the  weather 
will  admit. 

In  reaping  or  stacking  com,  planting  or  digging  potatoes,  &&,  on  extensive 
farms,  the  division  of  Imot  may  be  so  managed  that  one  part  of  the  laborers 
shall  work  with  the  teams  while  the  others  perfcurm  the  manual  labor;  or  that 
certain  operations  shall  be  committed  to  the  care  of  certain  men  in  each  season. 
But  the  variety  of  these  works  seldom  allows  of  the  same  individual  being  em- 
ployed all  the  year  round  on  one  thing. 

There  are  many  operations  which  can  be  performed  by  women  and  children 
as  weU  as  by  the  strongest  men,  and  the  former  cost  much  less.  It  is  very  im- 
portant to  distinguish  those  operations  which  ought  to  be  executed  by  men  fran 
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those  which  may  be  accompiished  by  women  or  children,  in  order  that  each  of 
these  classes  may  be  employed  throughout  the  year  on  the  work  best  adapted  to 
their  powers  and  strength. 

On  Draught  Labor — Horses  and  Oxen. 

As  the  number  of  laborers  which  it  is  necessary  to  employ  depends  greatly 
TOOD  the  teams  which  are  kept,  we  shall  commence  by  treating  of  these  latter. 
Teams  are,  for  the  most  part,  composed  either  of  horses  or  oxen.  It  is  seldom 
that  asses  or  mules  are  used.*  There  certainly  are  some  countries  in  which  the 
small  farmers  are  in  the  habit  of  harnessing  the  cows,t  and  where  such  a  pro- 
ceeding^ does  not  seem  out  of  place ;  I  see  no  objection  to  these  animals  being 
taken  mto  work  in  cases  of  need,  bat  their  general  use  does  not  appear  perfectly 

It  has  been  a  matter  of  dispute  for  some  time  whether  the  preference  should  be 
giren  to  oxen  or  horses  as  beasts  of  draught,  and  both  sides  haye  contested  the 
point  with  too  much  prejudice,  and  sometimes  with  too  much  animosity ;  this  is 
oae  reason  why  the  question  has  never  yet  been  decided,  and  why  no  positive 
results  have  yet  been  arrived  at  on  the  subject. 

The  preference  must  certainly  be  given,  in  most  situations,  to  horses,  on  the 
following  considerations :% 

They  are  capable  of  all  kinds  of  agricultural  labor ;  they  adapt  themselves  to 
every  road  and  to  every  degree  of  temperature.    Where  hoorses  are  kept,  there  is 

*  11»  male  !i  peeoliariy  adapted  to  eroyipadet  of  •grieotoonlläbor^  He  Htm  nraeh  toBaer  than  the 
hone,  be  is  much  moro  aUtemioii^  •tronger.  and  capable  of  mipportinf  the  greateatfMgae.  lUi  onlj  fluilta 
are,  that  he  coata  more ;  that  his  foot  la  atraiMter  and  narrower,  and,  coxiaequendy,  ainka  deeper  faito  plowed 
kad.  and  that  hela  apt  to  beeomoTlelow  when  fll4reated  by  the  peraona  who  harre  the  care  of  him.  Kot- 
'  i  mnle  wiU  alwaya  be  found  ezeeedin^y  naeAil  In  aeicultanl  labor. 

[xTMCa   JLjWIU. 


withafwHin  theae  ncoBTenknoei^  the  i 


t  Cowa  do  not  aeemto  be  at  all  inhured  in  health  from  being  hameaaed  to  the  plow  or  wagon.  When  they 
are  only  worked  half  of  each  day,  tae  Talne  of  their  milk  ia  not  diminished  more  than  +  O-IS,  and  about 
twiee  aa  mnch  if  they  are%rocked  aQ  day ;  bot  It  beoomea  aa  abundant  aa  lOon  aa  the  wlmal  ia  no  longer 
reeuired  to  labor. 

No  cow  ahould  erer  be  placed  in  Ae  ihafti.  paitieulariy  in  heavr  work,  wUch  req[uirea  the  aimultaneoua 
cogperatiop  of  more  than  one  couple  c^  draupit  catde,  or,  indeed,  m  anv  woik  which  rsqnirM  extnuvdinaiy 
labor;  becanae,  althoag^  the  cow  may  haveauflleient  strength  to  bear  it,  her  eSbrta  an  vevy  likely  to  pro- 
duce abortion.  Cows  may  always  be  used  before  oxea,  prorided  that  too  great  an  txeitkm  of  strengtn  ia 
not  esneted  than  them. 

With  a  Bgl»  exertion  of  patlenee  and  gentleneas,  a  cow  aaay  oaoaily  be  hahitusted  to  labor  to  a  Tery  short 
tfane ;  this  win  inrariably  oe  the  caae  where  the  animal  ia  broken  in  while  youn^  and  idiere  they  com- 
menee  by  making  her  draw  lisht  weights. 

The  pnee  of  a  cow  iageneraUy  rather  quicker  Aan  that  of  an  ox;  and  when  of  the  aame  breed,  ita  strength 
snd  powen  of  endoranoe  arerage  about  two4hirda  of  that  of  an  03L 

Cowa  wUch  are  worked  always  require  rather  more  food  than  thoae  whidi  remain  in  a  state  of  inaction. 

According  to  the  following  proportion,  the  usual  day'a  work  of  an  ox  is  worth  -|- 1*6;  that  of  a  cow,  +  1'0& 

The  taner  costs  the  owner— 
7%e  addlrional  quantity  of  Jbod  given  during  two  days,  auppoanig  that  the  cow  ia  only  worked  ftir 

halfaday,  eachdayotoSof tnelOOkilogrammea +    02 

The  loaa  in  the  mOk jl +    Oi» 

Aoeidenu  and  nuafommea +    O*! 

There  ia  aome  deficiency  in  the  quantiiy  of  dung;  but  in  general  that  which  is  missed  from  the 
aiaUe  haa  taUen  on  some  part  of  the  flelda,  where  it  ia  not  entirely  lost,  and  the  additional  noui^ 
Safamem  compenaatea  fixr  the  deficiency  in  the  atable. 


There  ia^  coaaequently,  a  net  profit  on  each  day  that  a  cow  ia  worked,  of 

Ch^  to  explahk  myself  more  clearly,  the  amount  of  work  executed  by  a  pair  of  oxen  in  one  day  will  eoat 
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-f  3^  while  that  executed  by  two  cows  win  only  cost  +  3. 
Jtod  «( aa  win  be  seen  by  the  note  attM^ied  to j^  73,  jmst,_the  c 

honea  ,,  «  .       . .-^ 

Beaidea;  the  pace  at  which  cows  inore  being  much  qaiclaer  than  that  of  oxen,  if 
to  die  manner  ofhameaeing  or  yoking  them,  and  to  ue 
they  may  be  aUe  to  o^rereome  tae  sam 


i  atwark  executed  by  oxen  is,  i 


a;  aa  wiu  be  seen  by  the  note  attached  to  jx  73,  post,  the  expense  of  work 

red  with  that  executed  by  hones,  aa  -f  4-XI  la  to  +  3*1«  ao  the  quandty  of  work  exeeuled  by  apairof 

in  one  day,  and  costing  +  3-1,  would,  if  perftvmed  by  cowa,  only  cost  -f  2^2. 


attention  be  paid 
numbers,  so  diat 


equaUxinr  of  their  sBrength 
wsiaimcie  aa  the  latter,  tluSr  eoadnetor  will  find  hia  tfane  quite  aa 
'ses,nm    '  '      ""     " ' 


.    .  , ^  much  more  so  than  if  he  dTOTe  a  team  of  oxen. 

benefita  of  which  I  have  already  spoken  are  not  the  only  ones  which  are  derired  from  the  practice 

sing  cows ;  howerar  Jndieioua  may  have  been  the  diatnbution  of  cropa.  It  la  almost  imMaeible  to 

aypid  haring  an  accumulation  of  team  labor  all  neceasaiy  to  be  done  at  one  particular  period.    By  keeping 

the  number  of  horsea  and  oxen  neceasary  to  secure  the  execution  of  a^  these  operetions  «t  the  moat  ad- 

■lananiaia  and  fittinr  lime,  the  Ihrmer  wiU  be  burdened  with  a  quantity  of  beasts  which,  during  the  greater 

nrt  or  the  year,  be  wiU  have  no  use  for ;  and,  conaequently,  each  day'a  work  wfllcost  an  enannons  aum^- 

tut  by  earty  accuatominff  his  cows  to  labor,  he  win,  on  the  contrary,  always  have  a  sufficient  quantity  of 

Bsona  at  hia  disposal,  whieh  are  at  no  thne  in  the  year  entirely  valueless.  [FrenA  Tran». 

(This  note  orthe  French  nranaktoria  faiaerted  to  show  the  opmiona  of  a  Firenchaan  on  this  siOiject] 

I  T%e  Royal  Agricultural  Bode^  of  £n|^Uaid  haa  deemed  tfaia  question  worthy  of  investlgatiott. 
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no  occasion  to  select  the  particular  kind  of  labor  to  which  they  may  be  applied — 
they  may  be  employed  in  any  work,  and  be  attached  to  every  description  of  plow. 

They  perform  all  kinds  of  work  very  expeditiously,  and  are  capable  of  sustain- 
ing^ their  speed  for  a  considerable  length  of  time  ;  consequently,  the  conductors 
are  kept  in  fuller  employment  while  working  with  horses,  than  when  working 
with  o^^en. 

Although  less  steady  at  heavy  draught  than  oxen,  the  rapidity  of  their  motion 
and  their  spirit  enable  them  to  overcome  all  obstacles  of  short  duration  which 
would  frequently  stop  a  team  of  oxen. 

Oxen,  on  the  contrary,  have  the  following  advantages  in  their  favor : 

They  can  execute  most  of  the  agricultural  operations— plowing,  draught,  &c. — 
equally  as  well  as  the  horse,  and,  when  we\l  fed,  are  capable  of  enduring  almost 
as  much  fatigue.  Many  persons  consider  that  they  are  more  useful  in  plowing 
even  than  horses. 

Their  keep  is  much  less  expensive.  The  original  price  of  an  ox  is  generally 
far  below  that  of  a  horse ;  their  harness  also  is  much  less  costly  ;  their  food  is 
much  cheaper,  and  is  of  that  nature  which  finds  a  much  easier  sale  than  the  com 
which  is  given  to  horses. 

Oxen,  so  far  from  diminishing  in  value  when  they  are  well  fed  and  not  over- 
worked, frequentlv  become  more  valuable,  and,  on  being  sold,  often  fetch  more 
than  their  original  price,  thus  almost  paying  the  interest  on  their  capital ;  where- 
as, the  horses  decline  in  value  as  they  grow  older,  .until  they  are  worth  little  more 
than  their  skins,  and  the  capital  expended  on  them  is  thus  completely  absorbed. 

Oxen  are  also  less  liable  to  accidents  and  disease. 

Lastly,  they  produce  a  greater  quantity  of  dung,  and  the  manure  derived  from 
them  is  generally  more  useful  than  that  which  is  obtained  from  horses. 

We  shall  be  able  clearly  to  demonstrate  that  which  must  already  be  apparent, 
that  even  those  portions  of  agricultural  labor  which  can  be  properly  executed  by 
means  of  oxen  will  not  be  executed  so  cheaply  by  them  as  by  horses.  If  all  the 
operations  on  a  farm  were  of  such  a  nature  as  to  be  easily  performed  by  oxen,  . 
these  animals  only  ought  to  be  made  use  of.  Although  the  operation  of  harrow-  i 
ing  is  far  better  executed  by  means  of  horses  than  by  oxen,  yet  this  does  not,  in 
my  opinion,  form  a  sufficient  consideration  to  induce  the  adoption  of  the  former. 
But  in  most  farms  there  are  many  operations  which  oxen  are  still  less  calculated 
for,  or,  at  least,  which  they  perform  very  slowly.  This  would  be  a  sufficient  mo- 
tive to  induce  a  detennination  to  keep  a  certain  number  of  horses,  regulated,  of 
course,  by  the  amount  and  extent  of  these  operations,  and  to  limit  the  number  of 
oxen  accordingly. 

It  is  seldom  possible  accurately  to  calculate  the  number  of  horses  which  will 
be  requisite  for  those  operations  which  cannot  be  performed  at  any  season,  and 
thus  horses  are  freouently  employed  on  operations  which  could  be  executed  at  a 
much  cheaper  rate  by  oxen,  r^everiheless,  it  is  of  the  greatest  importance  to  de- 
termine, as  far  as  possible,  the  proper  proportions  of  each  of  those  animals ;  but 
that  proportion  varies  on  different  larms,  and  must  be  calculated  according  to  the 
extent  and  management  of  each  separately  ;  consequently,  only  general  rules  can 
be  laid  down  for  the  regulation  of  it.  There  are,  doubtless,  some  farms  which, 
from  their  vicinity  to  the  market  town,  or  some  particular  circumstances,  ought 
to  make  use  of  horses  only ;  because  they  contain  so  few  operations  which  can 
be  executed  Iw^  oxen,  that  it  will  not  be  worth  while  to  incur  the  expense  of  these 
animals,  of  a  herdsman,  &c. 

In  many  countries,  the  chief  objection  to  the  use  of  oxen  seems  to  be  the  diffi* 
cultv  and  almost  impossibility  of  miding  laborers  who  will  work  well  with  thnn. 

When  the  farmer  wishes  to  make  his  oxen  get  through  as  much  work  as 
horses,  and  without  employing  thore  men,  he  must  manage  so  as  to  have  relays 
of  teams ;  that  is  to  say,  one  ox  shall  work  only  a  part  of  the  day,  and  shall  then 
be  relieved  by  another.  This  change  may  take  place  twice  or  thrice  in  the  day. 
It  is  seldom,  excepting  when  the  oxen  are  very  low  in  condition,  that  it  will  be 
necessary  to  make  use  of  a  triple  number  of  beasts.  In  general,  when  they  are 
changed  three  times  in  the  day,  the  ox  which  was  used  first  in  the  morning,  and 
then  relieved  by  another,  may  be  re«hamessed  in  the  afternoon :  in  this  case  he  is 
only  worked  once  on  the  following  day. 
A  relay  team  of  four  oxen,  employed  on  those  operations  for  which  these  ani-  ^ 
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mate  are  best  calculated,  will  do  rather  more  work  than  two  horses,  if  sufficient 
patience  and  persererance  is  manifested  by  the  conductor,  who  must  not  quit  the 
spot  during  the  whole  time  the  labor  lasts,  and  to  whom  the  relays  of  oxen  must 
be  brought  by  the  herdsman  or  cow-boT.  It  is,  however,  true  that  the  same 
number  of  beasts,  when  they  are  not  worked  alternately,  and  only  rest  for  a  short 
time  at  noon,  can  get  through  more  work  than  if  they  were  used  as  relays ;  but 
then  they  must  be  better  fed,  and  will,  if  worked  all  day  for  many  successiye 
days,  become  oYer-&tigued ;  but  two  oxen  worked  permanently  will  nerer  be 
found  to  get  through  as  much  work  as  four  worked  in  relays  can  do,  and,  conse- 
quently, their  conmictor  is  not  so  fully  employed.  The  proportion  between  oxen 
worked  as  relays,  and  those  which  are  permanently  employed,  is  about  three  to 
four.  This  difference  is,  however,  in  part  compensated  by  the  increased  labor  of 
the  man  who  conducts  the  team.  But  it  must  be  confessed,  that  for  every  six 
oxen  a  supernumerary  one  ought  to  be  kept.  In  those  places  where  the  farmers 
have  learned  to  appreciate  the  advantages  of  relay  teams,  they  do  not  appear  at 
all  dis})06ed  to  discontinue  them.  Nevertheless,  during  the  short  days  oi  winter, 
when  it  is  only  possible  to  work  for  a  few  hours  eacn  day,  the  relays  may  be 
separated,  and  allowed  to  work  during  the  whole  time. 

It  is  a  very  common,  but  a  very  unfounded,  prejudice  to  sunpose  that  oxen 
must  not  be  worked  in  the  winter,  or  that  they  must  be  kept  in  idleness,  and  that 
it  is  not  necessary  to  feed  them  well.  In  a  well-arranged  system  of  Agriculture, 
there  is  always  work  sufficient  for  the  oxen  in  the  winter,  if  the  roads  are  pass- 
able. 

The  ox  is  not  more  sensible  of  the  cold  than  the  horse  ;  on  the  contrary,  if  he 
is  well  kept  during  the  winter,  he  is  very  lively  and  active.    The  danger  of  slip- 

?ing  down  on  the  ice  or  frozen  roads  may  be  averted  by  putting  on  a  light  shoe. 
*fao6e  oxen  which  are  well  fed  and  moderately  worked,  are  much  more  active 
and  tractable  than  those  which  have  been  shut  up  all  the  winter  in  idloiess. 

Where  oxen  are  used,  more  days  are  lost  during  wet  weather,  or  when  the 
roads  are  bad»  than  where  horses  are  employed.  If  each  horse  may  be  reckoned 
to  work  three  hundred  days  in  the  year — supposing,  however,  that,  for  every 
twelve  horses,  one  is  kept  in  reserve  to  supply  the  place  of  those  which  are  sicK 
— the  number  of  days'  work  which  must  be  reckoned  for  an  ox  is  two  hundred 
and  fifty. 

According  to  these  data,  and  to  the  calculations  which  we  are  about  to  trans- 
cribe relative  to  the  expense  of  keeping  horses  and  oxen,  it  will  be  easy  to  decide 
in  each  particular  case  whether  horses  or  oxen  will  prove  most  advantageous, 
and  whether  both  or  only  one  of  these  kinds  of  animals  should  be  kept.* 

With  regard  to  cart  and  plow  horses,  we  must  observe  that,  in  purchasing 
them,  many  farmers  pay 'attention  only  to  the  lowness  of  their  price,  and  never 
concern  themselves  at  all  about  the  time  when  the  horses  will  no  longer  be  ser- 

*  The  qomtion  of  wlietber  the  preforence  should  be  given  to  hones  or  oxen  has  been  left,  to  a  certahi  ex> 
lent,  undecided ;  and,  indeed,  in  order  to  resolre  it  in  such  a  manner  as  to  remore  all  doubts  on  the  sub 


we  BBust  be  possessed  of  a  great  number  of  experiments  and  observations,  which  would  require 
Me  sncrilieea.  and,  moreorer,  be  exceedingly  diJBeuh  to  coQect 

It  ia  probable  that  the  size  and  breed  of  the  animal,  the  climate  and  nature  of  the  soil,  may  affect  the  rela- 
tkwe  nääij  of  the  two  kinds  so  much  as  to  exert  considerable  influence  on  the  expediency  of  empioyinf 
dwm,  and  to  render  the  one  which  is  well  adapted  for  one  eouatrr  to  be  exceedingly  disadrantageoos  in  an- 
odier.  We  shall  however,  endeavor  to  examine  the  subiject  wiui  somewhat  greater  arithmedcal  aoeoraey 
than  has  hitherto  been  applied  to  iL 

Prom  experimenta  which  I  have  mvself  made,  and  which,  from  their  accuracy,  are  entitled  to  some  do. 
gree  of  confidence,  I  am  convinced  tnat  with  beasts  of  draught,  as  well  as  with  the  human  race,  there  are 
consMfrabto  differences  betvreen  the  quantity  of  Ibod  required  by  different  individuals  of  the  same  species, 
and  stOl  greater  differences  in  the  quantity  of  food  which  they  will  actually  consume  if  suffered  to  eat  as 

leh  as  tlioT  like.    Thua,  of  a  pair  of  horses  of  the  aame  age  and  breed,  one  wiU  ofteli  consume  S3  kUo* 
unes  of  nay  per  diem,  while  the  other  will  eat  only  15  Ulogranunes,  or  eren  less.    I  am  also  convinced 
with  the  exception  of  a  few  individuals  possessed  with  more  sense,  or  more  devoted  to  the  interest  of 
their  master,  than  is  generally  the  case,  it  is  the  constant  practice  of  servants  to  give  the  cattle  a  greater  quan. 
'^^  of  food  than  they  actually  require. 

leaok  the  endleas  variauons  observable  m  the  quantity  of  ibod  consumed  by  cattle. 

,      .,  fienee;  a  good  draufrfat  hnra«  "  *  -       ""   ~*"-" • 

clover,  sainfoin,  or  hioerae,  I 

Ifthe  hones  are  fed  with  I , , ^ ,  ___      

tty  thia  Und  of  fbod  may  be,  the  hones  lose  condition  rapidly  if  com  be  not  also  given  to  them. 

This  difference  between  natural  and  artificial  hay  is  modified  by  the  locality,  the  nature  of  the  soil  on 
which  the  grass  is  grown,  the  manner  in  which  it  is  watered,  and,  laaüy,  by  the  phuM  of  which  it  is  com- 


my  experience;  a  good  draught  hone  of  the  usual  size  will  eat  fVom  16  to  99  Ulogmnmes  of  artiflcial  I 
lover,  sahifoin,  or  hioenie,  besides  com— thus  averaginc  about  19  kilommmes  a  day. 
Ifthe  hane§  are  fed  with  natural  hay,  they  consume  about  an  eig|ith  leas ;  but,  however  exedlent  m  qoal* 


An  ox  of  the  Swiss  breed,  of  stature  sufBcient  to  make  Um  equal  in  atrength  and  vigor  to  a  horse,  without; 


Ticeable.  They  always  decrease  in  value,  these  persofos  will  say,  as  they  ad- 
YaDce  in  ase  ;  and  the  higher  the  price  we  gave  for  them,  the  greater  in  propor- 
tion is  our  loss.  By  the  purchase  and  sale  of  indifferent '  horses,  it  is  scarcely 
possible  to  lose  to  the  same  amount ;  and  the  necessity  of  employing  a  large 

how«Ter,  being  unwieldy,  will  eoiURune  ttom  17  to  S3  kÜognmmeB  of  anifidal  hay  per  day,  or  20  kfl»* 

graimnes  on  an  average.    (A  kilogram  ia  equal  to  2  lb«.  3  oz.  5  dr.  avoirdupoia.) 

The  harness  of  a  horse  usually  ccieta  about  T2  tr. ;  the  interest  of  which,  at  5  per  cent  amounts  to. . .  36*.  6 

The  annual  wear  and  tear,  including  repairs,  may  be  estimated  at. 12  0 

The  shoeing 14  0 

Lighting  the  stable 4  0 

Interest  on  capital,  (suppose  it  to  be  480fr.) 94  0 

Decay,  and  chances  of  mortality ^....46  0 

Cleamng  and  attendance  in  those  days  during  which  the  horse  does  not  work 5  0 

llOfr.  0 
I  shall  not  here  take  into  account  the  rent  of  the  itables  and  hay-lofts,  or  the  cost  of  the  litter  and  of  medi- 
cines ;  neither  shall  I  make  any  deduction  for  the  value  of  the  dung.  I  suppose  these  items  to  compensate 
each  other  In  the  keep  of  both  horses  and  oxen.  In  my  establishment  the  oxen  are  far  more  frequently  ill 
than  üie  horses ;  and  this  is  attributable  to  the  following  causes :— 1st.  The^  hare  suflered  frequently  from 
flatulency,  through  the  ignorance  of  servants,  who  have  fed  them  too  plentifully  on  moist  and  very  young 
clover.  2d.  In  very  hot  weather  they  have  been  often  attacked  vnth  inflammatory  leases.  3d.  Nocwith- 
smnding  every  possible  care  toprevent  it,  they  have  been  wounded  several  times  near  the  base  of  the  horn 
in  putt&g  on  the  yoke.  4th  lliey  have  often  bruised  their  feet  while  drawin«  caru  and  wagons  in  dry 
weather,  or  over  stony  roads ;  and  the  same  accident  has  sometimes  happened  when  they  have  traveled 
some  considerable  dirtance  over  wet  and  heavy  roads.  This  evil  may,  however,  be  averted  oy  a  light  shoe. 
Tlie  harness  of  an  ox,  eompriaing  the  half  of  the  yoke  ftir  the  head  and  neck,  and  the  tncea,  usually 

costs  about  12fr.;  the  interest  of  which,  at  5  per  cent  amounts  to Ofr. 

Tlie  annual  wear  and  tear  of  this  harness 3 

The  shoeing 3 

Lighting  the  stable 1 

Interest  ofthec^tal,  (suppose  it  to  be  aeSfr.) 14 

Chances  of  mortalitv 7 

B  during  those  days  in  which  die  hone  does  not  work 2 

31fr.    7 
An  ox,  when  no  Ion|er  used  ihr  work,  may  nsoally  be  sold  at  the  price  origfaiany  i^ven  for  him,  and  wffl 
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even  fetch  more  than  his  original  price  if  he  has  been  put  upto  fiMxen ;  but  this  latter  circumsianee  supposea 
that  he  has  been  kept  in  idleness  for  a  considerable  tune,  and  has  been  partkularly  vreU  ümI  and  carefldly 
tended,  and  Is.  therefore,  ahocether  foreign  to  the  present  calculation.  We  will,  therefcnre,  suppose  that  the 
oz  b  sold  at  toe  same  time  oir  the  year  at  which  he  was  purchased,  and  in  saeh  a  ease  he  wOl  fetch  about 
dM  ssase  sum.    We  irin  now  sum  up  these  data. 

The  keep  of  a  good  draught  hone  for  365  days,  at  19  kilogrammes  of  aitifldal  fodder  per  dav,  or 
its  equivalent  fai  clover,  hiceme,  green  tares»  or  in  boiled  potatoes,  or  eamna,  amounts  to  eJ935 

1,  the  value  of  which,  at  fifr.iorever^  100  kilojprammes,  is ^ 34afr. 


supply  of  eora  durtaig  two  months  c 
aheady  < 


extra  lahor,  before  the  horse  is  tuned  out  to 


.110 


4(i5fr.    35 
that  a  horse  eaanot  be  woiked  more  than  200  days  with 


much  hmaer  stsadingthan  mine,  elves  it  as  his  opinion  that 
year.    Ifwe  divide  the  sum  totalby  300^  we  shall  And  thtt 


Aeeordhig  to  my  own 

■dvanlige.    The  author, 

a  horse  may  genenfly  be 

the  daQy  expense  averages  about  Ifr.  55e. 

The  feed  <»  an  ox  smounts  to  about  20  kilogrammes  of  artlfloial  fodder,  or  its  equivalent  in  clover, 
Ineeme,  green  tares,  boiled  potatoes,  or  carrots;  toial,  7,300  kflognmmes  per  year— the  value  of 
which,  at  5fr.  per  100  kilogranunes,  amounts  to 36» 

ftqwases  above  detailed 31 


I  should  also  estimate,  from  my  own  experienee,  die  number  of  days  which  an  ox  can  be  worked  in  dM 
year  with  advantaoe  la  990 ;  but  our  author  reckons  it  at  250i  Now,  a  day's  Ubor  of  an  ox  being  in  value  to 
ttiat  of  a  horse  as3  to  4,  these  260  would  only  be  equivalent  to  187*5  davs'  labor  of  a  horse.  Dividing  39afr. 
7e.  by  this  number,  we  obtain  a  daily  average  of  2fr.  lie  In  this  calculation  I  have  not  taken  faito  acoooat 
die  creater  amount  of  time  expended  by  the  driven  of  oxen  in  the  execution  of  those  operations  which  are 
performed  so  much  more  expeditiously  by  horses.  Hence  it  follows  that  the  same  quantity  of  work  which, 
when  performed  by  hones,  would  coat  only  3fr.  lOc,  would,  when  perftnrmed  by  oxen,  cost  4fr.  29o.  llie 
calculations  which  are  contained  in  some  subsequent  pages  exhibit  the  numerous  diflerenoes  which  exist 
die  manner  of  fieedina  animals  in  different  countries  and  distxicts.  That  the  prices  of  all  commodities  a 
equally  variable,  is  a  net  of  which  very  few  can  be  Ignorant  I  have  not  pretended  to  ^ 
qoestion  as  the  expediency  of  keepbig  most  hones  or  most  oxen,  or  of  confining  oneadi 
oxen ;  but  have  merely  endeavored  to  put  each  of  my  readen  in  the  way  of  mutina  an 
advantages  or  disadvantages  for  himselC  according  to  the  pocuUar  circumstances  of  his 


of  their 
his  agricultural  open^ 


t  of  which  very  few  can  be  Ignorant    I  have  not  pretended  to  decide  so  delicate  a     , 

r  to  horses  or     , 

keir   I 

_;  according  

don«,  and  the  price  of  each  commodity  in  the  country  hi  which  be  uvea. 

niere  cannot  be  a  doubt  that,  in  places  where  the  ftumer  has  an  abundaaoe  of  nastore-ground  at  his  die> 
posal  which  he  cannot  otherwise  employ,  the  saving  it  will  produce  to  him  in  food  for  cattle  during  die 

aumnur  vrill  groady  modify  this  eathnate ;  but  this  modification  vrill  not  actually  be  so  great  ss  It 

first  sight  because  the  ox  which  has  had  to  seek  its  food  in  ihe  fields  is  neither  so  strong  nor  so  ' 
diat  has  been  fed  in  the  stable  and  had  a  good  supply  of  rich  fodder. 

more  moderate  in  hiss 


It  appears,  also,  that  hi  some  countries  the  ox  is  mor 
than  thoae  in  the  country  in  which  I  live ;  on  this  point 


^         .  every  one  must  endeavor,  bv  repeated  experiinenta. 

to  aaoertaln  the  aversce  of  his  psorticular  looallty,  and  make  his  calculations  acccirdinaty.    I  have  supposed 
the  oxen  tobe  festened  together  with  yokes;  I  am,  however,  fltr  fttmi  admitting  that  this  is  the  best  inediod, 


hat  1  believe  it  to  be  that  which  la  most  generally  practised. 
(268) 
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capital  is  also  obviated,  and  less  damage  sustained  in  case  of  accident.  They 
therefore  generally  purchase  horses  which  have  been  badly  used,  or  are  no 
longer  suited  to  the  work  for  which  they  were  originally  intended,  but  which 
are,  nevertheless,  still  capable  of  drawing  the  plow  or  the  harrow ;  «nd  they 
base  this  practice  on  recollections  of  animals  thus  purchased,  which  have  been 
brought  into  such  condition  by  dint  of  care  and  good  feeding  as  to  be  equal  to  all 
the  work  required  from  them,  and  which  have  afterwards  been  sold  for  more  mo- 
ney than  they  originally  cost«  If  the  maintenance  of  the  horse,  under  different 
pomts  of  view,  were  the  only  thing  which  it  was  necessary  to  consider,  this  mode 
of  proceeding  would  not  be  so  bad.  But,  in  agricultural  operations  of  any  ex- 
tent or  continuance,  horses  of  this  description  are  not  to  be  depended  upon. — 
They  are  subject  to  frequent  attacks  of  illness,  and  the  amount  of  work  of  which 
they  are  capable  is  very  doubtful ;  besides,  in  cattle  thus  collected,  all  have  not  an 
equal  proportion  of  strength,  courage,  or  endurance ;  nor  are  they  all  equally  ac^ 
customed  to  work  ;  a  regular  and  systematic  course  of  tillage  cannot  be  carried 
on  with  such  teams,  unless,  indeed,  several  additional  horses  are  kept  in  reserve. 
If  we  cannot  depend  upon  the  force  which  is  at  our  disposal,  all  tables  and  cal- 
culations become  utterlv  useless.  It  not  unfrequently  happens  that  a  pair  of 
horses,  which  are  unable  to  work,  and  whose  places  cannot  immediately  be  sup- 
plied at  a  time  when  several  urgent  operations  are  necessary  to  be  done,  will  oc- 
caaioD  a  loss  which  will  far  outweigh  the  profit  expected  to  result  from  the  sav- 
ing in  question.  The  non-employment  of  the  one,  causes  irregularity  in  the  work 
of  several  others.  I  am,  therefore,  of  opinion  that  these  worn-out  horses  can 
only  be  advantageously  purchased  for  spare  or  relay  teams,  or  to  be  temporarily 
employed  in  improvements,  buildings»  or  repairs. 

The  principal  teams  should  consist  of  horses  of  the  same  breed,  well  set  about 
the  shoulders  and  neck,  having  a  deep  chest,  and  round  in  the  carcass.  They 
should  not  be  iar^e  boned,  but  have  plenty  of  sinew  ;  should  be  docile  and  pa- 
tient, not  too  spirited,  and  have  good  legs  and  feet.  It  is  only  on  very  tenacious 
soils  that  it  is  necessary  to  use  the  large  heavy  horses,  which  require  an  abund- 
ant supply  of  food  and  very  great  care  in  ofdeft  to  kee^  up  their  strength.  For 
plowing,  It  is  necessary  to  have  robust  h<»rses,  which  are  able  to  stand  constant 
work,  and  keep  up  their  flesh  and  strength  even  when  badly  tended  and  irregu- 
larivfed. 

This  breed  of  horses  was  formerly  common  to  several  provinces  of  Germany ; 
bat,  at  the  present  day,  it  is  becoming  scarce,  because  the  growth  of  those  be- 
longing to  small  farmers  has  been  retarded  or  impeded  by  want  of  attention,  and 
by  premature  labor ;  and  on  the  large  estates  the  breed  has  been  crossed  and  re- 
crossed,  until  it  is  deprived  of  all  those  qualities  which  rendered  it  so  valuable 
for  agricultural  purposes.*  Those  among  the  large  farmers  who  do  not  breed 
horses,  and  endeavor  to  improve  and  beautify  the  race  to  the  utmost,  expressly 
for  the  purpose  of  selling  them  to  the  highest  bidder,  have  almost  wholly  aban- 
doned the  practice,  from  the  persuasion  that  they  can  purchase  all  those  which 
thev  require  for  their  agricultural  operations  at  a  much  cheaper  rate  than  they 
could  rear  them  on  their  own  estates. 

But  those  who  know  the  value  of  a  strong,  active,  vigorous,  and  well-propor- 
tioned breed  of  horses,  will  consider  the  advantage  of  possessing  such  animals  as 
axe  fully  equivalent  to  the  extra  expense  of  reanne  them.  A  team  of  horses, 
bred  upon  the  land,  and  matched  not  so  much  with  regard  to  color  as  to  bodily 
strength  and  endurance,  may  be  used  with  a  degree  of  confidence  which  can 
never  be  felt  when  using  cattle  differing  from  each  other  in  qualities  and  in 
breed,  or  which  were  purchased  at  different  places.  Low-priced  horses,  and  es- 
pecially those  which  have  already  been  in  the  hands  of  horse-dealers,  have  gener- 
ally been  forced  in  their  growth,  and  subsequently  brought  into  condition  by  rich 
and  plentiful  feeding ;  and  have  thus  laid  the  foundation  of  a  variety  of  diseases. 
This  internal  weakness  in  horses  is  the  cause  of  frequent  accidents,  and  it  is  of- 
ten difficult  to  discover  whether  they  are  attributable  chiefly  to  want  of  attention 
or  to  weakness  of  constitution.  When  horses  of  different  Breeds  are  harnessed 
together  in  the  same  team,  and  it  is  difficult  to  avoid  this  where  the  horses  are  sepa- 

*  An  erfl  which  exbts  to  an  ineaknlable  extant  in  tfaia  eoontry.    A  colt  or  a  calf  ia  what  ia  eonght  for,  no 
t  the  chancier ;  the  frindpal  (peatiom  ia,  at  how  aooaU  a  price  the  aorvicea  cf  the  m^ 
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rately  purchased,  they  harass  and  impede  each  other ;  the  auick  ones  incommode 
those  whose  movements  are  slower,  and  these  latter  are  a  hindrance  and  a  drag 
upon  the  quicker.* 

Moreover,  in  the  generalitv  of  agricultural  establishments,  as  we  shall  else- 
where prove,  the  rearing  of  horses  is  neither  so  difficult  nor  so  expensive  a  mat- 
ter as  is  generally  imagined. 

When  the  mares  are  put  to  the  male  at  the  proper  season,  little  of  their  work 
is  lost.  The  time  at  which  they  bear  a  foal  and  begin  to  suckle  occurs  at  a  sea- 
son of  the  year  when  they  may  be  allowed  to  rest,  and  from  that  time  they  re- 
quire no  further  attendance. 

In  external  appearance  a  good  ox  should  be  distinguished,  not  so  much  by 
hight  and  length  as  by  a  square  built  form,  his  neck  should  be  finely  shaped  to- 
wards the  head,  and  thicker  towards  the  shoulder  and  breast ;  the  chest  should 
be  deep  and  broad,  the  flanks  full,  the  loins  wide,  and  the  hip  large.  The  back 
should  be  straight  and  broad,  and  nearly  level  from  the  head  to  the  rump.  The 
legs  straight  and  sinewy,  and  hoofs  long  and  hollow ;  and  both  legs  and  feet 
should  be  supple,  and  not  stiff  and  awkward.  The  ox  ought  not  to  knock  his 
hinds  legs  together,  as  is  often  the  case  with  those  which  are  narrow  and  high 
in  the  less.  He  should  have  a  brisk  air,  and  a  backward  glance  of  the  eye, 
without,  however,  being  shy  or  intractable.  Large  and  smooth  horns  are  at 
once  an  indication  of  health  and  strenj^h,  and  useful  for  fixing  and  supporting 
the  yoke  and  the  guides.  The  English  consider  a  thick,  clumsy  head,  and  a 
large  dewlap,  as  an  indication  of  weakness  or  deficiency  in  other  parts ;  while 
^  many  persons,  on  the  contrary,  regard  these  as  favorable  signs.  The  hight  of 
the  ox  from  the  feet  to  the  withers,  to  which  many  give  exclusive  attention,  is  a 
very  uncertain  indication. 

Young  oxen  may  be  harnessed  at  the  age  of  five  years ;  but  if  the  farmer 
wishes  his  cattle  to  acquire  their  full  strength,  and  to  retain  it  for  any  consider- 
able period,  he  must  avoid  over-loading  or  over-working  them  before  they  have 
attained  their  seventh  year. 

It  is  the  opinion  of  most  agriculturists  that  an  ox  should  not  be  suflfered  to 
live  more  than  ten  years,  because,  after  that  time,  he  becomes  unfit  for  fatten- 
ing, and  it  is  difficult  to  dispose  of  him.  Nevertheless,  even  supposing  that  an 
ox  does  lose  somewhat  of  nis  disposition  to  fatten,  and  his  flesh  becomes  less 
valuable — facts  which  I  have  never  yet  been  able  to  discover,  since  I  have  often 
obtained  excellent  meat  from  oxen  thirteen  years  old,  which  have  fattened  kindly 
— the  work  which  strong  and  well-trained  beasts  of  this  descriotion  are  capable 
of  performing,  will  alone  render  it  worth  while  to  keep  them  longer.  It  is  not 
until  his  ninth  year  that  an  ox  acquires  his  full  strength  and  vi^or,  and  is  best 
able  to  endure  fatigue ;  and  he  will  continue  equally  active  until  he  is  sixteen 
years  old,  if  he  has  not  been  over- wrought  in  his  vouth.f 

Few  things  require  so  much  care,  patience,  and  attention  as  the  training  of 
oxen,  accustoming  them  by  degrees  to  draught,  gradually  increasing  their  load, 
and  teaching  them  to  move  more  quickly  by  harnessing  them  with  those  which 
move  rapidly.  Their  subsequent  utility  depends,  in  a  great  measure,  unon  this 
training ;  and  it  is,  therefore,  most  important  that  the  business  shoula  be  en- 
trusted to  experienced  persons,  who  will  prevent  them  from  acquiring  a  habit  of 
creeping  along,  without  the  general  cause  arising  from  over-loading  or  over-heat- 
ine  them. 

If,  in  rearing,  tending  and  training  oxen,  the  same  care  and  attention  were 
used  as  are  bestowed  on  horses,  the  improvement  of  the  ox  might  be  carried  to 
a  very  great- extent. 

*  The  author  very  Judicioudy  recommenda  Üie  hnving  a  select  breed  of  horaea  on  every  farm,  aoitable  to 
h,  and,  when  once  obtained,  to  breed  from  that  atock,  in  preference  to  buying  animals  tram  totally  unknown 
aourcea,  provided  drcumsiancea  will  permit  By  breeding  horses,  belter  opportunities  are  atTortled  of  pro- 
curing constitution,  strength  and  action  in  the  anrnial,  and  the  necessary  equality  in  these  {wticulari ;  and 
also  a  proper  training,  by  which  many  vicious  habits  axe  prevented. 


t  The  age  of  oxen  here  mentioned  appeaxv  extraordinarr,  being  so  much  greater  than  is  known  to  attahi 
in  EngUtnd.  The  eariy  maturity  to  wUch  our  breeds  have  been  forced,  may,  m  some  measure,  account  for 
it ;  but  an  ox  capable  ot  work  at  the  ace  of  sixteen  years,  seems  to  require  a  greater  cause  to  ooMsion  the 
dilTerenee.  Ooia  are  rardv  worked  beyond  seven  years  old.  There  was,  aome  years  since,  a  wOd  oX  at 
ChiUingfaam  Castle,  in  Nortnumberland,  which  had  reached  the  age  of  aeventeen  years,  having  been  kept 
for  the  purpose  of  tryinc  the  period  of  extreme  longevity,  llie  animal  died  at  that  age,  having  Ihr  aome 
yean  previous  beoi  unMle  to  move  to  any  diataoce,  or  lo  feed  on  the  usual  articles  or  maimenance.  Um 
agos  staled  by  the  author  ^ipear  incredible  in  our  country.  [Eäktr*. 
(gTO) _^ 


In  the  feeding  of  horses  the  following  instructions  must  be  attended  to.  The 
kind  of  grain  generally  given  to  them  is  oats,  and  many  persons  consider  this  as 
the  cnly  kind  of  min  which  is  good  for  them.  It  is,  however,  certain,  that  a 
proper  quantity  of  any  species  of  grain,  each  in  proportion  to  its  nutritive  quali« 
ties,  is  both  profitable  and  beneficial  to  horses. 

Vegetables,  as  beans,  peas,  and  tares,  are  perfectly  well  adapted  to  the  consti- 
tution of  the  horse,  and  are  even  preferable  to  grain  properly  so  called.  The 
kind  of  grain  which  can  be  given  to  horses  with  most  advantage,  is  always  that 
which  can  be  obtained  at  the  cheapest  rate  in  proportion  to  its  nutritive  ..quali- 
ties. The  proportional  value  of  dinerent  kinds  of  grain,  as  will  be  shown  more 
at  length  in  another  place,  is  as  follows : — 


Ornis... 
Bariey. 
Äye. 


Wheat 12 

Yegetablei 10  toll 


It  is  customary  to  give  the  horses  a  quantity  of  hay  along  with  their  com,  the 
nutritive  qualities  of  which  cannot  be  denied ;  and  also  chopped  straw,  which 
latter  is  given  with  the  intention  of  facilitating  mastication  and  filling  the 
stomach,  but  which  contributes  little  towards  nutrition,  properly  so  called,  when 
there  is  no  grass  mixed  with  it. 

In  [proportion  as  the  quantity  of  hay  is  increased,  the  quantity  of  com  may  be 
dimimshed,  and  vice  versa.  Experience  tends  to  prove  that  an  increase  of  com  is 
most  advantageous  for  quick  and  forced  work,  but  that  an  additional  quantity  of 
hay  is  best  for  slow  and  continuous  labor. 

A  tolerable-sized  horse,  properly  worked,  generally  requires  about  10  pounds, 
or  3  tnetzen  of  good  oats  a  day  throiighout  the  year,  and  as  it  is  frequently  necessary 
to  increase  this  quantity,  the  yearly  amount  must  be  reckoned  at  70  bushels.* 

Besides  this  allowance  of  grain,  it  is  also  necessary,  in  order  to  keep  up  the 
strength  during  lon^  and  continuous  labor,  to  give  10  pounds  of  haj  each  day  ; 
and,  Ustly,  a  quantity  of  cut  straw  is  mixed  with  the  qprn,  and  mcreased  or 
diminished  in  proportion  with  the  quantity  of  hay  given  to  the  horse. 

The  annual  feed  of  a  horse,  therefore,  costs — 

70  biuliels  of  oat»  at  5 1 350 

33qaintaIaof  hayatsi 99 

449 

To  which  must  be  added — 

Intereat  of  puchaae  money 24 

Annaal  decay 48 

Shoeing 14 

86 
TotiJ 535  t 

The  straw  is  omitted,  as  being  compensated  by  the  value  of  the  dung. 

If  a  bushel  of  rye  be  valued  at  li  rix-dollars,  one  t  will  be  worth  four  gros- 
chen  six  deniers,  and  consequently  a  horse  will  cost  one  hundred  rix-dollars  and 
seven  groschen  per  annum. 

It  is  very  difficult  to  estimate  the  yearly  expense  of  the  keep  of  a  horse  in  those 
places  where  they  are  grazed  all  the  summer,  or  where  they  are  fed  during 
winter  on  chaff  only,  or  during  harvest  time  on  the  cuttings  oi  the  sheaves  and 
a  little  corn ;  these  customs  are  altogether  incompatible  with  an  active  system 
of  cultivation,  and  are  not  at  all  calculated  for  those  teams  which  are  in  constant 
work. 

There  is  now  no  longer  any  doubt  that  horses  may  be  kept  in  perfect  health 
anil  vigor  without  having  any  com,  and  by  means  of  a  far  less  expensive  system 
to  the  farmer,  viz  :  that  of  giving'  them  clover  and  green  tares  in  summer,  and 
potatoes,  carrots,  and  other  nourishing  roots,  in  the  winter.  Although  the  quan- 
tity of  these  roots  consumed  by  the  cattle  is  so  great  as,  when  the  value  of  them 
is  reckoned  according  to  the  market  price  in  towns,  to  render  the  advantage 
derived  from  the  use  of  them  apparently  doubtful,  yet,  since  they  are  less  ex* 
pensive  to  the  grower  than  com,  and  the  carrying  or  them  to  market  would  be 

*  Hie  word  here  and  elsewhere  trandated  bushel  is  a  German  word  (actdSeX),  It  teems  to  be  applied  to 
a  great  many  dUferent  measures.  At  Berlin,  the  tAM  is  nearly  twice  as  miieh  as  the  Endi^h  bushel ;  at 
Scaigard.  between  three  and  ftrar  tfanes  as  lane  as  atBerlin ;  at  weimar,  between  two  and  three,  and  at  Mu- 
nicb,  fimr  times  as  large.  Hie  mttxM,  also  aGennan  measure,  seems  to  beof  such  a  site  that  14  two^fkha 
luiTBd  to  make  a  bosheL 


attended  by  yery  gre^i  inconyenience  and  expense,  it  is  better  to  haye  them  cod- 
samed  by  the  cattle  during  the  progress  of  the  agricultural  operations.  The 
results  or  several  experiments  performed  on  a  large  «cale  have  rendered  the 
advantage  of  this  system  of  feeding  no  longer  doubtful,  and  when  it  has  become 

fenerally  understood  and  adopted,  the  question  as  to  the  respective  merits  of 
orses  and  oxen  will,  perhaps,  be  differently  considered.  We  shall  enlarge  more 
fully  on  this  subject  elsewhere. 

In  order  to  keep  oxen  in  good  condition,  they  should  receive,  on  an  average, 
20  lbs.  of  hay  each  per  day  during  the  whole  of  the  time  that  they  are  kept  upon 
dry  food ;  consequently,  40  quintals  of  hay  must  be  allowed  for  each  ox.  If  a 
considerable  quantity  of  chaff  or  winnowed  siftinffs  be  eiven,  30  quintals  will  be 
sufficient.  By  this  means  their  strenj^th  and  health  w&l  be  fully  sustained,  and 
they  will  be  equal  to  all  the  labor  which  may  be  required  of  them  during  the 
winter. 

In  those  establishments  where  so  great  a  quantity  of  hay  cannot  be  spared  for 
the  oxen,  its  place  is  supplied  by  the  grain  which  is  best  adapted  for  this  pur- 
pose, af^er  having  passed  under  the  mill-stone  ^crushed).  A  bushel  of  oats*  in 
the  feeding  of  cattle  is  equivalent  to  a  quintal  of  good  hay.  If,  therefore,  an  ox 
receives  3  lbs.  of  oats  per  day^,  his  daily  allowance  of  hay  may  be  diminished 
by  6  lbs.  and  his  strength  will  not  decrease  in  consequence,  and  may  possibly 
au^ent. 

The  best  food  for  oxen  during  the  winter  season  certainly  is  potatoes  and  other 
nourishing  vegetables.  If  an  ox  receives  two  metzenf  of  potatoes,  together  with 
12  lbs.  of  hay  per  day,  numerous  experiments  tend  to  prove  that  he  will  be  kept 
in  full  vigor. 

In  summer,  when  the  oxen  are  turned  into  the  pasture-field,  one  and  a-half 
cows  are  usually  reckoned  to  each  ox ;  consequently,  if  the  cost  of  a  cow  be 
estimated  at  four  bushels  of  rve,  or  36  t,  that  of  an  ox  at  pasture  must  be  esti- 
mated at  54  t ;  or  they  are  fed  in  the  stable  on  green  clover,  tares,  or  other 
esculent  vegetables.  An  ox,  when  rather  severely  worked,  will  consume  one 
and  a-half  square  perches  of  red  clover  on  an  average  per  day,  in  two  feeds,  and, 
consequently,  an  acre  and  a  quarter  in  about  four  months.  If  an  acre  of  clover 
be  valued  at  36  tt  this  will  amount  to  45  ^ 

Thus,  the  maintenance  of  an  ox,  according  to  the  different  methods  of  which 
we  have  spoken,  may  be  estimated  as  follows : — 

(a)    40  qointals  of  hay,  at  3 1 120 

Paatara^  in  fommer, 54 

174  t 

{b)    Hay  for  800  days,  at  18  Iba  per  day,  3.600  n».  at  3  f  per  110  lbs 98 

Oats  for  800  dayi,  at  3  lbs.  per  day,  ia|  bubeb  at  5  (  perbuhel, 68} 

Pafltarage, 84 

_S14J| 

(c)    Hay  for  800 days,  at  10  Iba  jper  day,  8,000  Iba 54 

Potatoes  for  800  days»  at  83  lbs.  per  day,  44  bushels  at  1 1  per  bushel 44 

Pastoxage, 54 

158^ 

(Sj    Stable  Feeding : 

18  qaintals  of  hay  at  3  t  per  qntntal 54 

8  metzen  of  potatoes  per  day,  81  bushels  at  1 1  per  bushel, 81 

Qreenclorer, 45 

180  t 

In  point  of  intrinsic  value  or  nutritive  quality,  it  may  be  admitted  that  110  lbs. 
of  hay  are  equivalent  to  48  lbs.  or  one  bushel  of  oats,  and  to  200  lbs.  or  two 
*  bushels  of  potatoes.  But  the  cost  of  reproduction,  which  the  agriculturist  should  \ 
take  as  the  basis  of  his  calculation  in  all  his  own  operations,  is  sometimes,  as  we  \ 
have  already  observed,  very  different,  and  the  market  price  is  also  subject  to 
very  great  variation.  Sometimes  a  bushel  of  oats  will  sell  for  more  and  some- 
times for  less  than  110  lbs.  of  hay ;  and  even  when  they  are  equal  in  value,  it 

*  About  86  kflogntmmes. 

t  About  6  kilogrammes,  besides  straw  ad  ttMam.— Fssncb  Tsahs. 
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will  be  more  adyantageous  to  the  farmer  to  give  his  beasts  haj  than  to  gite  them 
oats,  because  the  former  will  yield  a  greater  quantity  of  dung.  It  is  the  exist* 
eace  of  this  difference  between  the  intrinsic  yalae,  tne  cost  or  reproduction»  and 
the  market  price,  which  gires  rise  to  the  adrantage  of  feedmg  cattle  in  one  way 
rather  than  m  another,  and  in  part,  also,  to  the  adrantac^e  of  keeping  one  species 
of  cattle  in  preference  to  another,  according  as  the  kind  of  food  the  consumption 
of  which  is  most  profitable  is  best  adapted  to  one  or  the  other  of  these  species. 

Whicherer  of  tnese  systems  of  feeding  may  be  adopted,  the  oxen,  so  fttr  from 
losing  condition  or  decreasing  in  strength,  will,  on  the  contrary»  increase  in 
value  so  much  as  even  to  cover  the  interest  pf  their  capital.  If,  however,  in 
consideration  of  this  interest  and  of  casualties,  12 1  be  added  to  the  sum  total,  the 
keep  of  an  ox  in  the  best  possible  manner  will  even  then  scarcely  amount  to  one- 
fonrth  of  that  of  a  horse  ;  and  even  if  we  admit  that  four  oxen  working  in  relays 
will  not  do  more  work  than  two  horses,  it  will  still  be  done  cheaper  than  if  it  were 
performed  by  these  latter  animals.  It  must,  however,  be  observed,  that  in  bad 
weather  oxen  working  alternately  are  not  available  for  so  many  days  as  horses, 
and  that  the  proportion  of  the  one  to  the  other  is  2 :  3,  or  at  most  5 :  6. 

In  treatinff  of  the  working  of  teams,  we  must  also  consider  the  implements  by 
means  of  which  the  operations  are  performed.  It  is  of  greater  importance  than 
most  persons  seem  to  imagine,  both  as  regards  the  execution  of  the  work  and  the 
saving  and  the  better  em^oyment  of  power,  that  the  construction  of  the  imple- 
ment should  be,  as  far  as  possible,  perfect,  and  adapted  to  the  locality,  the  soil» 
and  the  end  which  is  to  be  attained  by  the  use  of  it. 

Although  so  much  attention  and  smdy  have  been  devoted  to  the  improvement 
and  perfecting  of  machines  for  the  manufacture  of  fabrics,  and  so  great  and  sur* 
piismg  a  diminution  of  labor  has  resulted  from  it,  yet  little  attention  has  hitherto 
been  paid  to  the  improvement  of  agricultural  implements.  This  appears  tottrise, 
in  a  great  measure,  from  the  indolence  of  the  farmers,  from  their  want  of  me- 
chanical skill,  and  perhaps,  likewise,  from  the  declamations  of  certain  agricttl* 
tual  theorists.  These  persons  have,  in  fact,  inculcated  the  closest  economy  in 
the  use  of  agricultural  implements,  and  advised  that  they  should  not  only  be 
constructed  at  the  least  possible  expense,  but  also  that  their  number  shooia  be 
limited  as  much  as  bare  necessity  will  allow. 

They  argpie  thus :  the  keeping  in  order  of  a  plow  of  the  least  expensiye  kind, 
annually  amounts  to  five  bushels  of  rye,  equal  to  45  (.  Now,  if  I  can  carry  on 
my  agricultural  operations  with  ten  plows  of  the  same  kind,  and,  nevertheless, 
ought  to  have  plows  of  two  or  three  different  kinds,  I  must  haye  at  least  a  twen* 
tieth,  and,  instead  of  50  bushels,  these  plows  will  cost  me  100  bushels  per  annum, 
an  expense  which  will  scarcely  be  compensated  by  a  saving  in  the  employment 
of  ammal  power.  But  even  setting  aside  the  better  quality  of  the  work,  it  will 
easily  be  perceived  that  this  calculation  is  founded  on  erroneous  principles. 
There  certainly  is  less  wear  and  tear  in  implements  that  are  worked  alternately, 
than  in  those  which  are  in  constant  use ;  and  if,  when  not  wanted,  they  are  care- 
fally  put  away  in  a  dry  place,  the  wood,  by  being  dried  from  time  to  time,  will  be 
kept  m  better  preservation  than  if  constantly  used  on  a  humid  soil ;  this  is  so 
much  the  case,  that  it  would  even  be  advisable  to  have  spare  plows  if  only  one 
kind  were  requisite.  Nothing,  then,  but  the  interest  of  a  larger  capital  can  be 
charged  to  the  account  of  this  diversity  of  implements.  Consequently,  if  an  es- 
tablishment which  requires  ten  plows  should  absolutely  spend  300  bushels  of  rye 
in  procuring  implements  of  a  superior  quality,  or  different  construction,  no  annual 
increase  of  expendimre  could  thence  arise  beyond  the  interest  of  these  300  bush- 
els ;  that  is  to  say,  fifteen  bushels,  and  this  would  soon  be  compensated  by  the 
mere  saving  of  animal  power. 

The  enumeration,  yaiuation  and  description  of  agricultural  implements  must, 
however,  be  deferred  to  another  chapter.  At  present  we  shall  content  ourselves 
with  observing,  in  order  accurately  to  determine  the  relative  prices  of  these  la- 
bofi,  that  in  general  the  expense  of  the  whole  sear  in  which,  and  with  which, 
a  horse  works,  may  be  estimated  at  the  yalue  of  ten  bushels  of  rye  per  annum. 
It  will,  of  course,  De  understood  that  this  estimate  will  be  subject  to  modifica- 
tions Bxmng  from  locality,  the  price  of  blacksmith's  work,  the  charges  of  the 
esrtwright,  the  harness-maker,  and  of  the  rope-maker ;  and  the  namre  of  the  soil 
and  the  condition  of  the  roads.    The  coat  of  the  gear  of  an  ox,  when  employed 
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oniy  at  the  plow,  has  been  estimated  at  no  more  than  one-fifth  of  this  sum.  If  they 
are  also  employed  in  carts  and  wagons,  a  kind  of  work  for  which  they  are  not  so 
well  adapted  as  hcnrses,  hut  in  which  they  cost  less  and  do  not  reqmre  such  ez- 
pensive  harness»  the  cost  of  two  oxen  working  alternately  must  he  estimated  at 
scarcely  half  that  of  one  horse«  The  harness-maker  has  little  or  nothing  to  do 
with  the  harness  of  oxen. 

In  order  to  obtain  all  the  necessary  data  for  a  general  valuation  of  the  expenses 
of  teams,  we  shall  spesJc  likewise  of  the  men  who  work  with  them.  It  is  prin- 
cipally necessary  to  know  the  exact  power  of  the  team  to  which  the  man  is  to 
be  appointed. 

If  the  expenses  arising  from  the  empio3rment  of  carters  were  not  taKen  into  ac- 
count, it  would  be  most  advantageous,  according  to  the  laws  of  mechanics  and  the 
results  of  certain  decisive  experiments,  to  employ  beasts  of  draught  singly  as  much 
as  possible.  For  it  is  an  acknowledged  fact,  that  when  the  carriages  are  light  in 
proportion,  the  animals  can  draw  a  much  heavier  load,  and  continue  at  work  for  a 
much  longer  period  when  harnessed  separately.  Four  horses  harnessed  into  two 
carts  will  draw  a  much  greater  load  than  when  all  are  attached  to  a  single  vehicle. 
But  they  never  draw  so  much  as  when  each  one  is  harnessed  separately  in  a  two- 
wheeled  cart  of  suitable  construction.  Experiments  made  in  England  have  proved 
that  four  horses  harnessed  separately  in  four  two-wheeled  carts  are  equivalent  in 
power  to  eiffht  harnessed  together  in  one  wagon.  This  is  accounted  for  by  the 
deviation  of  the  different  lines  of  traction,  the  unequal  application  of  power,  the 
want  of  absolute  conformity  of  motion,  pace,  and  traction,  and  the  frequent  action 
of  forces  in  opposition  to  each  other,  which  takes  place  when  the  horses  are 
united  in  one  team.  When  a  horse  works  alone  he  may  keep  the  true  line  of 
traction,  and  preserve  an  uniform  rate  of  motion ;  he  is  not  urged  on  by  emula- 
tion, or  forced  into  exertions  beyond  his  strength  by  the  activity,  or  impeded  by 
the  sluggishness,  of  his  companions.  But  the  horses  must  be  well  trained  and 
be  accustomed  to  the  guidance  of  signs  and  words,  and  the  harness  and  vehicles 
must  be  carefully  arranged,  or  it  is  utterly  impossible  that  one  man  can  regulate 
and  guide  three  or  four  horses,  when  each  one  is  attached  to  a  separate  cart. 
And  .since  it  is  impossible  always  to  employ  an  equal  number  of  one-horse 
vehicles  at  a  time,  only  one  man  is  kept  for  the  horses,  who  takes  care  of  them 
in  the  stable,  and  those  which  work  with  them  are  hired  by  the  day  or  by  the 
task.    This  system  also  requires  good  and  even  roads. 

If,  according  to  our  custom,  the  servants  who  look  after  the  horses  are  also 
made  to  work  with  the  teams,  only  one  man  is  usually  allowed  for  every  four 
horses,  and,  in  that  case,  when  the  work  is  heaviest  the  straw  is  cut  ready  for 
him.  In  some  agricultural  establishments  two  men  are  allowed  to  every  four 
horses,  the  seconfbeing  termed  assistant  carter  or  stable-boy.  This  arrangement 
is  generally  found  on,  and  is  particularly  adapted  to,  those  farms  in  which  the 
horses  are  principallv  used  for  plowing^  and  are  harnessed  in  pairs  instead  of 
teams  consisting  of  four  animals. 

Where  four  horses  are  worked  together,  it  is  customary  at  times,  when  it  be- 
comes absolutely  necessary  to  separate  them,  to  entrust  two  to  a  day  laborer,  or 
an  assistant  driver  is  kept  for  a  number  of  teams. 

The  custom  of  using  three  horse  teams,  which  has  lately  been  introduced  into 
some  countries,  or  that  of  keeping  one  man  for  three  horses,  is  in  my  opinion 
disadvantageous.  If  the  expenses  of  the  household,  properly  so  called,  be  equally 
divided  amongst  the  several  persons  which  compose  it,  the  keep  of  the  man  who 
looks  after  the  horses  must  be  regarded  as  equal  to  34  bushels  pt  rye.  I  estimate 
the  wa^es  and  other  perquisites  of  each  servant  at  16  bushels  of  this  grain. 
According  to  this  calculation,  a  man  capable  of  driving  and  taking  care  of  a  team 
of  four  horses,  will  cost  the  value  of  50  bushels  of  rye  per  annum. 

With  regard  to  oxen,  it  is  generally  managed  that  one  man  shall  attend  to  and 
feed  or  look  after  them  in  summer  while  they  are  grazing ;  but  those  who  work 
with  the  teams  and  who  remain  all  day  in  the  field  with  the  relay  teams  are,  for 
the  most  part,  day  laborers ;  and  at  each  change  the  relays  are  brought  to  them 
by  the  herdsman.  The  expense  of  this  man  may  be  estimated  at  the  value  of 
40  bushels  of  rye  per  annum.  He  can  very  well  look  after  thirty  oxen,  and  such 
a  man  must  be  kept  even  for  a  smaller  number  of  beasts. 

I  am  well  aware  that  in  many  countries  the  maintenance  of  a  servant  is  valued 
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at  a  nmeh  less  mm ;  but  in  the  greater  nwiiber  of  cues  it  will  be  found  to 
amount  to  that  now  stated. 

I  shall  now  reca^ntnlate  the  expenses  of  labor  as  performed  bf  horses  and  oxen» 
and  draw  a  comparison  between  them. 

The  expense  of  a  horse  is  as  follows  :— 

Feed. 449t 

iMereR  of  caitol,  depeciaikm  in  Tahie.  nid  11106111^ 86 

TbehameMand  impleroenu  wiih  which  he  worki, 90 

A  nucn  to  take  cure  of  four  hones  cost  400  {,  consequently  one-finirth,  or  100 1  must  be 

reckoned  to  each  hone. • ..100 

735 1 

If,  then,  300  days'  labor  cost  725  ti  ^^^^  horse  will  cost  2*41 1  per  diem.  Bnt 
if,  daring  one-halt  of  this  time  the  horses  work  separately  in  two  teams,  so  that 
the  foor  require  an  extra  day-laborer  for  150  days,  we  must  add  37*5  %  per  annum 
to  the  cost  of  each  horse,  and  consequently  the  value  of  a  day's  work  will  then 
amount  to  2*54  f. 

According  to  the  four  methods  of  feeding  oxen,  the  exnenses  of  which  hare 
already  been  calculated,  an  ox,  if  thorougUy  well  fed,  will  cost : — 

For  feeding 168 1  J 

Bilk 1« 

Hunewfor  team 22i 

HerdBBuui  (reckoniiiff  this  man  at  40  baabela  for  30  oxen) 12 

Extm  driver  for  ISO  day  a -'.. 62^ 

■272J{ 
Two  oxen  working  alternately  therefore  cost  555 1 

Thus,  during  the  250  working  days,  which  is  usually  the  average  number  m 
a  rear,  the  labor  of  two  oxen  working  alternately  will  cost  2*2  X  per  day.  The 
labor  of  a  horse  costs  2-54  t  per  day ;  that  is  to  say,  0-34  t  more  than  two  oxen 
working  alternately.  Local  circumstance  may  easily  modify  this  difference, 
reodering  it  sometimes  ^eater  and  at  other  times  less.  It  should  be  particularly 
obserred,  that  we  hare  nere  founded  our  calculations  on  the  supposition  that  the 
ozeo  are  better  fed  than  they  are  in  general,  and  we  have  also  supposed  them  to 
do  much  more  work  than  is  usually  exacted  from  them  in  our  country. 

In  all  those  agricultural  operations  for  which  oxen  are  as  well  adapted  as 
hones,  two  of  the  former  working  alternately  will  do  more  work  than  one  horse ; 
but  there  are  many  circumstances  in  Agriculture  in  which  the  superiority  of  oxen 
is  far  less  considerable ;  sometimes,  in  fact,  it  diminishes  so  much  as  no  longer  to 
compensate  for  the  trouble  of  attending  to  two  kinds  of  draught  cattle,  or  for 
the  mconveniences  attending  the  use  of  two  kinds  of  teams.  '  For  instance,  on  a 
farm  which  would  require  at  least  twelve  horses,  and  where  ei^'ht  oxen  might 
also  be  employed,  it  would  be  much  better  to  keep  four  addiiiond  horses  instead 
of  the  oxen  ;  unless,  indeed,  the  pastura^^e  for  the  latter,  and  the  care  which  they 
would  require,  should  amount  to  very  little. 

The  following  are  the  principal  kinds  of  labor  performed  with  teams : — 

1.  Plowing, — The  data  concerning  the  daily  amount  of  work  executed  .by  a 
plow  vary  considerably.  Some  persons,  from  their  own  exp^ience,  state  it  to  be 
li  acres ;  others,  2i ;  and  some  even  3  acres.  All  these  6m  are  founded  on  ac- 
tual obscTYations ;  but  we  must  weigh  and  examine  all  tk^  circumstances  under 
which  the  observations  were  made,  and  which  occasion  this  difference.  The 
principal  reason  is  the  breadth  of  the  furrow.  If  a  plow  cut  furrows  6  inches 
wide  on  a  surface  of  30  Rhine-perches  in  extent,  I  shall  have  to  make  720  ;  but 
if*  on  the  contrary,  I  make  these  furrows  10  inches  wide,  I  shall  only  have  432. 
Supposing  this  surface  to  be  30  perches  in  length,  the  team  will,  in  the  former 
case,  have  to  travel  over  10  4*5  geographical  miles,  and  in  the  latter  6  12-25 
miles,  not  reckoning  the  distance  passed  over  in  returning  to  the  ends  of  the  fur- 
rows. It  should,  therefore,  alwavs  be  borne  in  mind  that  the  quantity  of  work 
which  can  be  executed  by  one  plow  in  a  day  is  regulated  by  the  width  of  the 
fiirrows  or  trenches.* 

On  land  of  a  medium  quality,  the  arrows  are  usually  made  9  inches  wide. — 
In  this  case  the  plow  passes  over  a  surface  of  14,400  perches,  or  7i  geographical 
iniles,  in  the  space  of  5  acres.    The  turns  will  be  more  or  less  frequent,  and, 

consequently,  the  distance  passed  over  in  turning  greater  or  less,  according  to  the 

> 
*  A  ProailaB  acre  contataia  only  3,093  iqpare  yard*— a  aiatate  aeve^  43ML  x 
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length  or  breadth  of  the  land  which  is  to  be  plowed  ;  and  7i  milee  may»  how- 
ever, be  taken  at*  the  average  in  most  cases.  If,  in  consequence  of  this  breadth 
of  furrow,  2i  acres  are  plowed  in  a  day,  the  beasts  of  draught  and  the  men  travel 
over  31  niiles,  and  this  is  the  utmost  that  can  be  expected  from  them  in  contin- 
uous labor.  The  narrower  the  trenches  or  furrows,  the  smaller  the  extent  of 
ground  which  can  be  plowed  in  a  day,  and  vice  versa.  It  is  likewise  necessary 
to  consider  the  nature  of  the  soil»  whether  it  is  light  or  tenacious.  The  next 
thing  to  be  considered  is  the  dejpth  of  the  furrow,  in  which  every  additional  half  \ 
inch,  especially  where  the  soil  is  heavy,  often  makes  a  very  great  difference  in 
the  resistance  which  it  opposes  to  the  plow.* 

Lastly,  the  construction  of  the  implement  is  of  considerable  importance.  A 
well-constructed  plow  overcomes  the  resbtance  of  the  soil  much  more  easily 
than  one  of  inferior  construction ;  this  may  be  particularly  observed  in  argillace- 
ous soils,  and  where  deef>  furrows  are  cut ;  the  cattle  are  less  fatigued  bv  a  good 
plow,  and  they^  can  move  more  rapidly  and  their  progress  is  less  impeded. 

On  light  soils,  where  the  frictiMi  is  not  very  great,  the  ground  is  usually  pre- 
pared by  a  horse-hoe ;  this  method  facilitates  the  cutting  of  deeper  furrows  in 
plowing. 

After  what  has  just  been  said,  it  will  no  longer  be  a  matter  of  surprise  to  find 
such  discrepancies  in  the  reports  furnished  by  pactical  agriculturists  of  the 
quantity  of  work  performed  by  their  plows.  But  it  is,  generally  speaking,  very 
necessary  to  make  a  distinction  between  the  performance  of  the  plows  when  par- 
ticular attention  is  paid  to  them,  at  the  times  of  press  of  work,  and  when  the 
weather  is  favorable,  and  their  average  performance  throughout  the  year. 

This  kind  of  labor  and  the  moving  power  which  it  requires,  will  be  enlarged 
upon  when  we  treat  of  plowing  in  particular.  We  wiU  here  admit  that  in  the 
latter  part  of  the  autumn,  on  what  is  called  barley  land,  composed  of  equal  parts 
df  amllsceous  and  sandy  soil,  two  acres  per  day  may  be  well  plowed ;  and  when 
the  furrows  are  deeply  cut  to  extirpate  the  harvest  roots,  an  acre  and  three  quar- 
ters per  day  may  be  plowed.  In  the  spring  two  acres  may  be  plowed  for  peas, 
oats,  and  the  first  barley-crops ;  and  two  acres  and  a  half  for  the  second.  In 
breaking  up  the  land  to  lie  fallow,  two  acres ;  in  plowing  the  ground  over  again, 
two  acres  and  a  half;  and  in  plowing  for  seed,  two  acres  and  a  quarter.  These 
are  averages  which  may  be  exceeded  when  the  weather  is  favorable,  or  dimin- 
ished when  it  is  not  propitious. 

In  general,  a  plow  drawn  by  two  good  oxen,  working  alternately,  will  execute 
a  quarter  of  an  acre  per  day  more  than  one  drawn  by  horses. 

2.  Harrowing. — In  this  operation  there  are  still  greater  differences  in  the 
amount  of  worx  done  than  in  plowing.  In  fact,  every  thing  depends  on  the  care 
.and  on  the  implements  with  which  this  important  process  is  executed.  Cross- 
liarrowing  is  most  efficacious,  and  also  most  difficult ;  and  it  is  generally  consid- 
er^ that  sixteen  acres  is  the  utmost  extent  of  surface  which  can  be  harrowed 
by  a  team  of  four  horses  in  a  day.  Fourteen  acres  of  tenacious  lands  infested 
with  weeds,  is  a  good  4^y's  work ;  but  if  it  is  only  requisite  to  equalize,  and  not 
to  break  the  clods,  su^h  a  team  can  harrow  twenty  acres  per  day.  If  the  opera- 
tion is  performed  lengthwise — that  is  once  up  and  once  down — it  is  possible  to 
harrow  from  twenty-four  to  twenty-eight  acres  per  day  with  a  team  of  four  horses. 

*  PLOWING  TABLE,  bt  BCb.  Jonr  Moaroir. 
(ArnMT^  AkMMe,  h  Min$on  and  Skam,  FW.  l.p.  191.) 
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Horses  are  generally  employed  iQ  harrowing,  od  aeeoimt  of  the  greater  rapidi- 
ty of  their  action  ;  but  oxen  may  also  be  used  with  nearly  aa  much  advantage. 

3.  Rolling, — This  operation  is  generally  omitted  in  the  list  of  operations ;  it 
is,  nerertheless,  a  yery  useful  one,  and  adapted  both  to  light  and  heavy  soils.  Ln 
proportion  as  the  roll  is  broader  and  thinner,  or  shorter  and  of  larger  dimensions» 
the  greater  or  less  will  be  the  labor  of  the  cattle  in  drawing  it.  Where  the  cyl- 
inder is  eight  feet  long,  it  will  be  easy  to  roll  eighteen  acres  per  day. 

Angular  and  pointed  rollers,  called  spike-rollers  or  clod-crushers  in  England, 
are  much  heavier,  and  require  more  power  to  move  them.  Having  spoken  of 
those  operations  which  are  requisite  m  order  to  prepare  the  ground  for  sowing 
or  planting,  we  will  now  proceed  to  notice  those  which  take  place  during  the 
growth. 

To  the  former  belong  the  tillage  performed  by  the  large  double  extirpator  with 
eleven  shares,  by  the  use  of  which  tour  horses  and  two  men  can  finish  eighteen 
seres  per  day  ;  and  that  performed  with  the  small  extirpator,  or  sowing  plough,  \ 
with  which  one  man  and  two  horses  can  get  over  ten  acres  per  day. 

The  trenching  plow  is  also  intended  for  operations  of  this  Kind,  as  by  means  of 
the  mould-board  attached  to  the  coulter,  it  divides  the  trench  horizontally  into 
two  parts,  and  throws  the  upper  one  to  the  bottom  of  the  furrow.  This  imple- 
ment requires  an  additional  horse  or  ox  in  order  to  enable  it  to  execute  as  much 
work  as  another  plow.  Two  horses  or  oxen  can  draw  it,  provided  that  less  work 
be  required  of  them  ;  and  this  latter  method  accords  best  with  the  habits  of  the 
animals.     The  implement  is  chiefly  used  for  breaking  up  grass  and  clover  lands. 

To  the  second  class  of  operations  belongs  the  tillage  performed  with  the 
horse-hoe  and  the  various  kinds  of  rakes,  '^passauf,*'  and  cultivators  drawn  by 
horses,  and  by  means  of  which  one  or  two  men,  as  may  be  most  convenient,  witn 
one  horse,  can  till  six  acres  of  land  passing  between  rows  two  feet  apart.  Thoae 
plows  which  are  intended  for  cutting  deeper  furrows  in  draining,  have  two 
mould-boards,  which  may  be  more  or  less  separated  at  the  hinder  part,  and  these 
implements  require  two  horses.* 

The  drill-plow  for  sowing  seed  in  rows  eight  or  nine  inches  apart,  will,  when 
worked  by  two  men  and  a  horse,  sow  twelve  acres  a  day ;  we  shall,  however, 
tappose  tne  average  to  be  ten,  on  account  of  the  delays  wnich  sometimes  arise.t 
The  hoe  with  six  shares,  which  is  united  with  this  implement,  will  get  over 
from  twelve  to  fifteen  acres  per  day  when  drawn  by  one  horse  and  ffuided  by  two 
men,  kccording  to  the  nature  and  condition  of  the  soil,  and  the  skill  and  practice 
of  the  laborers. 

4.  The  carrying  of  manure»  This  operation,  which  in  a  well-conducted  es- 
tablishment is  by  no  means  inconsiderable,  cannot  be  estimated  with  any  degree 
of  precision,  except  on  a  given  locality ;  since  it  depends,  in  a  great  measure,  on 
the  distance  of  the  fields,  the  state  of  the  roads,  the  season  of  the  year,  and  on 
the  weather. 

5.  Carrying  the  Crops.  This  operation  also  varies  according  to  distance. — 
Where  relay  wagons  are  kept,  a  team  of  four  oxen  will  be  sufiicient  for  seven, 
eight,  ten,  twelve,  and  even  sixteen  wagons.  A  wagon  load  of  com  is  general- 
ly regulated  by  fifteens,  scores,  or  fifties  of  sheaves ;  but  as  these  latter  vary  in 
size  in  different  places,  in  some  districts  weighing  only  eight  pounds,  and  in  oth- 
ers nearly  fifty  pounds,  no  positive  rule  can  be  deduced  from  this  statement. — 
During  harvest  time,  when  every  operation  is  pushed  forward,  four  good  horses 
can  easily  draw  3,500  lbs.  weight ;  and,  provided  that  the  wagons  are  of  a  pro- 
per size,  the  roads  good,  and  the  distance  not  too  great,  they  may  be  made  to 
draw  4,000  lbs.  weight.  If  the  sheaves  are  all  of  a  certain  size,  it  will  then  be 
easy  to  calculate  what  number  of  them  will  form  a  wagon-load.  In  hay  harvest, 
a  wagon  drawn  by  four  horses  will  scarcely  be  able  to  carry  twenty-two  or  twen- 
ty-four quintals,  on  account  of  the  room  it  occupies ;  and  as  a  great  deal  of  time 

is  lost  in  loading  and  unloading,  and  as  this  work  cannot  be  commenced  very    \ 

*  To  diii  deacripcian  of  plow  belongs  an  uutnainent  for  heaping  the  mould  taken  from  the  middle  of  the 
AnTowt  roond  the  pianta  sown  in  rowa.  [ JVmok  TVan«. 

t  The  author  makct  no  mention  here  of  the  machine«  for  ioiriog  com  which  are  need  in  France  and 
Switaeriand,  and  which  sow  the  aeed  in  rowa  abont  ÜTe  or  six  inches  apart,  (from  14  to  16  oentimetrae.^— 
AUioim^  *1>^  implements  extend  over  a  space  of  SA  feet  or  81  centimetres  in  breadth,  the  yeatest  extent 
ofland  that  can  be  sown  with  them  by  the  aid  of  a  BBDgle  hone  does  not  exceed  fow  orfireaens. 

{ JVsedk  TVaML 
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early  in  the  morning,  it  is  impoesible  to  get  in  more  than  six  or  eight  wagon 
loads  per  day,  even  when  the  meadows  are  very  near  the  homestead. 

The  operations  of  which  we  hare  been  speaking,  belong  to  particulsr  seasons 
and  times  of  the  year ;  we  will  now  proceed  to  mention  others  which  vre  appli- 
cable to  any  seasons  and  may  be  performed  in  all  kinds  of  weather. 

6.  The  carriage  of  grain  and  other  product  to  the  market  toume.  It  is  gene- 
rally allowed  that  24  bushels  of  winter  grains  and  peas,  32  bushels  of  barley, 
and  36  or  40  bushels  of  oats  may  be  placed  in  a  wagon  at  the  same  time.  If  the 
distance  is  about  four  or  five  miles  one  day  is  allowed  to  ^o,  another  to  return, 
and  a  third  to  load  the  waffon  and  sell  its  contents ;  if  the  distance  be  six  or  eight 
miles,  three  days  and  a  half  are  allowed ;  if  three  miles,  two  days ;  and  if  two 
miles,  one  day.  Thus,  the  distance  of  the  market  town  makes  a  great  differ- 
ence in  the  performance  of  this  operation,  which  is  always  exceedingly  prejudi- 
cial to  the  teams.* 

We  shall  now  divide  the  year  into  four  seasons,  without,  however,  confining 
ourselves  within  the  limits  prescribed  by  the  calendar. 

Thus,  winter  comprises  eighty  days  of  labor,  which  may  be  employed  as  fol- 
lows :— 

Carrying  manure  for  the  fallow  and  vegetable  crops,  and  breaking  up  some  of 
the  stuoble  fields,  if  the  frost  is  not  too  hard  to  admit  of  it.  After  this  is  done, 
the  teams  may  be  used  for  any  other  purpose. 

Spring  comprises  sixty-four  days  of  labor,  during  which  the  following  opera- 
tions must  be  performed: — 

Giving  the  second,  third,  and  even  fourth  plowing  and  harrowing  to  the  fallow 
crops ;  giving  the  vegetable  crons  one  plowing ;  Qie  barley  one  plowing ;  the 
oats  one  or  two  plowmj^.  The  last  two  operations  may  be  in  a  great  measure 
saved,  or  at  any  rate  diminished  by  the  use  of  the  extirpator. 

The  newly-made  dung  must  be  carried  to  the  last  planting  of  the  fallow  crops, 
the  winter  corn  harrowed,  and  those  operations  performed  with  the  horse-hoe 
which  are  desired  to  encourage  vegetation. 

Summer,  which  commences  somewhere  about  the  month  of  June,  comprises 
eifi^ty  days  of  labor,  which  may  be  be  thus  employed: — 

Plowing  the  fallow  ground  for  the  reception  of  the  winter  grain ;  plowing  the 
stubble  of  clovers  and  leguminous  crops  the  fijrst  time,  in  order  to  prepare  for  the 
autumnal  seeds.  Carting  the  manure  destined  for  the  winter  crops ;  continuing 
the  use  of  the  horse-hoe  from  time  to  time ;  getting  in  the  hay  harvest,  and  reap- 
ing and  housing  the  com. 

Autumn,  which  we  suppose  to  commence  in  September,  comprises  seirenty-six 
days  of  labor,  and  the  following  operations : — 

Flowing  and  harrowing  the  seeds ;  cutting  and  gathering  the  after-grass ; 
getting  in  the  potatoes  and  other  roots,  and  also  the  cablMiges  ;  and  breakiiLr  up 
the  stubble-fields  or  pastures,  not  only  for  the  reception  of  tne  seed  of  the  foUow- 
spring,  but  also  tor  the  dead  fallow  of  the  summer. 

?hose  who  are  accustomed  to  agricultural  operations  will  be  able  to  form  an 
exact  estimate  of  the  number  of  teams  which  will  be  required,  and  to  ascertain 
from  calculation  or  past  experience  how  many  are  necessary  for  the  seed  time  of 
spring  and  autumn,  in  order  to  execute  the  work  in  four  weeks  or  twenty-four 
days  m  the  best  possible  manner.  If  a  plow  drawn  by  two  horses  can  plow  two 
and  one-third  acres  of  ground  per  day,  and  if  four  horses  can  harrow  sixteen  acres 
a  day,  a  team  consisting  of  four  horses  will  be  able  to  sow  ninety  acres  per 
month ;  but  if,  on  the  contrary,  from  the  tenacity  of  the  soil;  the  increased  se- 
verity of  labor,  when  a  greater  depth  of  furrow  is  performed,  or  from  the  inade- 
quacy of  the  force  and  slow  motions  of  the  horses,  only  two  acres  per  daj[  are 
plowed,  the  number  of  those  which  are  sown  will  be  reduced  to  seventy-six. — 
Thus,  for  each  extent  of  ninety  or  seventy-six  acres  of  spring  or  winter  sowing, 
(or,  according  to  the  most  general  usage,  for  every  112  or  95  bushels  of  seed,)  a 
team  of  four  norses  must  be  kept.  In  many  countries  a  horse  is  kept  for  every 
winsvelj  of  autumnal  seeds.  But  when  an  extent  of  groimd  is  sown  with  oats 
and  barley  equal  to  that  sown  with  wheat  and  rye,  and  a  quantity  of  vegetables 
and  fallow  crops  is  likewise  cultivated,  it  will  be  impossible  to  execute  all  the 
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MANUAL  LABOR. 


opentions  incidental  to  spring  with  the  same  number  of  beasts  as  would  suffice 
for  the  autumnal  seed  time. 


Manual  Labor, 


In  some  few  agricultural  undertakings,  laborers  are  employed  in  those  opera* 
tions  which  are  executed  by  oxen ;  when  this  is  not  the  case,  a  herdsman  can  take 
care  of  twenty-four  or  thirty  oxen ;  but  where  a  still  greater  number  of  these 
•nimals  is  kept,  he  will  require  a  lad  to  help  him. 

One  cowherd  is  sufficient  for  fifty  or  sixty  beasts,  not  only  while  they  are  at 
pasture — for  then,  with  the  assistance  of  a  ^ood  dog,  he  mi^ht  easily  take  care 
of  two  hundred — ^but  also  when  they  are  m  the  stable,  if  some  or  the  other 
domestics  will  assist  him  to  cut  the  straw  in  the  wiuter,  and  if  the  green  fodder 
is  cut  and  brought  to  him  in  the  summer. 

The  number  of  female  servants  must  be  regulated  by  the  number  of  cows  that 
are  kept,  and  also  by  the  quantity  of  milk  which  these  animals  yield. 

These  serrants  are  employed  not  only  in  milking  and  taking  care  of  the  dairy, 
but  also  are  required  to  assist  as  much  as  possible  in  the  cultivation  of  linseed, 
hemp,  and  other  products,  and  in  the  harrest  time :  and  in  the  winter  they  spin. 
When  it  is  necessary  to  pay  great  attention  to  stall  feeding,  three  female  sei^ 
Tants  are  allowed  for  erery  fifty  cows,  with  one  to  inspect  the  others.  In  some 
countries,  where  great  numbers  of  these  animals  are  kept,  one  maid  servant  is 
allowed  for  every  ten  cows ;  but  then  she  is  expected  to  feed  them  and  carry  away 
their  dung,  two  thin^  which  in  moderately  extensive  establishments  can  be 
much  better  accomplished  in  another  way.  Most  of  the  great  cow-keepers  in 
Holstein  and  Mecklenberg  keep  only  one  milk-maid  for  every  twenty-five  cows. 

In  large  farm-houses,  another  female  servant  ought  to  be  kept  for  the  perform- 
ance of  the  domestic  affairs. 

A  man  must  also  be  kept  to  look  after  and  take  care  of  the  i>igs ;  this  is  not, 
as  is  generally  supposed,  so  insignificant  a  duty  that  the  execution  of  it  may  be 
confided  to  olu  women  or  to  children. 

We  shall  not  mention  the  shepherd  and  his  assistants  until  we  come  to  treat 
of  sheep,  because  the  manner  of  using  these  servants  and  the  wa^es  which  they 
receive  vary  greatly  in  different  places.  The  shepherd  is  seldom  mcluded  in  the 
calculations  of  rural  economy,  excepting  thus  far,  that  he  receives  a  salary  either 
in  money  or  in  produce. 

Besides  the  servants  already  mentioned,  a  bailiff  or  overseer  is  frequently  kept, 
whose  place  it  is  to  inspect  all  the  operations,  whether  in  the  fields,  the  out- 
houses, or  at  the  farm ;  to  superintend  the  plowing,  the  seed-time,  and  the  har> 
vest ;  and  to  use  vigilance  tluit  all  the  laborers  do  their  duty.  He  ought,  also, 
to  look  after  all  the  agricultural  implements,  and  to  be  able  to  repair  them  and 
make  new  ones.  In  very  extensive  rural  establishments,  another  overseer  or 
bailiff  is  also  kept,  whose  duty  principally  consists  in  making  and  repairing  the 
carts'  and  wagons' work,  and  m  supenntending  all  the  repairs  and  smaller  build- 
ings. Sometimes  one  or  more  extra  farm  servants  are  kept  in  readiness  to  assist 
in  any  operation  for  which  they  may  be  required ;  but,  in  general,  day-laborers 
are  preferred  where  it  is  possible  to  procure  them. 

Where  these  house  servants  are  single,  they  generally  live  on  the  farm,  and 
are  boarded,  lodged,  and  provided  with  every  necessary  article  ;  but  if  they  are 
;  married,  they  reside  in  separate  habitations,  and  are  allowed  a  certain  quantity 
of  provisions  for  their  subsistence.  The  former  are,  certainly,  most  advantageous 
to  the  farmer,  both  as  regards  expense  and  the  power  of  exercising  a  proper  de- 
gree of  surveillance  over  them.  The  greater  the  number  of  servants  kept,  the 
less  is  the  expense  of  each  individual  one  ;  for  the  cost  of  lodging,  fire,  candles, 
and  even  food,  is  almost  as  much  for  two  or  three  as  for  twice  that  number. 
Where  there  are  only  a  few  servants  kept,  it  might  be  advantageous  to  give  to 
'  each  one  his  allowance  in  produce. 

There  can  be  no  doubt  that  the  fewer  married  servants  and  those  who  receive 
their  allowance  in  produce  are  kept,  the  better  ;  for  they  invariably  contrive  that 
their  whole  family  shall  live  at  the  master's  expense,  and  are  seldom  or  never 
satisfied  with  the  provisions  allowed  them,  although  these  may  be  far  more  than 
they  could  possibly  require  for  themselves,  but  endeavor  to  carry  off  all  that 
comes  in  their  way ;  and  it  is  no  easy  matter  altogether  to  prevent  their  ^ — ' — 
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the  opportunity  of  pilfering.*  Nevertheless,  as  some  situations — those  of  bailiff, 
herdsman,  and  cowherd — require  to  be  filled  by  steady,  middle-aged  men,  and 
these  are  seldom  to  be  met  with  unmarried,  the  farmer  must,  therefore,  submit 
to  the  neces^ty  of  paying  them  their  maintenance  in  produce. 

No  general  estimate  can  be  given  of  the  expense  of  the  keep  of  a  man  or  maid- 
servant, on  account  of  the  numerous  variations  which  are  produced  by  locality 
or  by  different  customs.  The  difference  of  expense  in  one  country  or  in  another 
is  so  ^eat  as  frequently  to  increase  or  diminish  by  one-half.  In  general,  how- 
ever. It  will  be  found,  that  where  the  servants  are  well  kept,  and  particularly 
where  they  receive  an  ample  allowance  of  food,  they  are  stronger,  more  capable 
of  work,  and  more  willing  to  assist  in  all  kinds  of  operations,  so  that  the  value 
of  their  labor  is  very  little  short  of  the  actual  cost  of  their  keep.  Accounts  of 
the  usages  of  many  countries  with  regard  to' servants,  and  specifications  of  their 
expense  in  these  places,  will  be  found  in  many  treatises  on  agriculture  and  political 
economy.  None  of  these  calculations  are,  however,  to  be  depended  on ;  the  most 
correct  are  those  by  Count  Podeevils  k  Gusow,  in  his  work  on  political  economy. 

Aocordinff  to  an  average  rate  deduced  from  observations  made  by  myself  in 
countries  wnich  are  well  known  to  me,  it  appears  that  the  expense  of  the  keep 
of  a  man-servant,  a  dairyman,  or  a  cowherd,  ought  to  be  about  equal  in  value  to 
34  bushels  of  rye,  or  272  t ;  &nd  the  expense  of  a  female  servant,  or  lad,  to  28 
bushels,  or  224  t :  every  necessary  expense,  as  fire,  candles,  bed,  &c.,  is  com- 
prised in  this  valuation.  The  difference  is  great  in  money,  on  account  of  the  dif- 
ference which  exists  in  the  price  of  provisions. 

The  wages  in  monev  likewise  vary  greatly  ;  nevertheless  they  are  generally 
more  in  accordance  witn  the  price  of  corn  than  with  the  nominal  value  of  money : 
they  may  be  estimated  at  16  oushels  of  rye,  or  128  t,  for  a  man-servant ;  and  12 
bushels,  or  96  t,  for  a  female  servant ;  and  this  will  include  linen,  clothing,  and 
other  articles  which  she  is  to  receive. 

The  wages  of  an  overseer  or  bailiff  are  generally  a  little  higher,  and  those  of 
a  cowherd  a  little  lower,  than  those  of  the  other  servants. 

Other  workmen  are  paid  bv  the  day,  or  by  the  task  ;  that  is  to  say,  for  a  cer- 
tain quantity  of  each  kmd  of  labor ;  or,  lastly,  by  a  certain  porticm  of  the  produce 
of  their  labor. 

If  the  farmer  would  have  his  dav-laborers  do  their  duty,  he  must  follow  them 
up  from  morning  to  night,  and  loox  very  carefully  after  them.  The  men  earn 
much  less  when  they  work  m  this  way,'  and,  nevertheless,  any  work  thus  exe- 
cuted is  far  dearer  to  the  farmer.  In  general,  a  day-laborer  who  is  employed  on 
•some  simple  operation,  and  works  a  moderate  time,  will  earn  a  bushel  of  rye  in 
eight  days,  and,  consequently,  we  may  say  1  %  per  day.  Women  and  young  per- 
sona, or  feeble  workmen,  will  oniv  earn  a  bushel  of  rye  in  twelve  days,  or  0  4^3 1 
per  day ;  but  this  calculation  is  also  liable  to  variations. 
;  r  It  cannot  be  denied  that  this  last-mentioned  kind  of  work  (task-work)  is  by  far 
'  the  most  advantageous  both  to  the  farmer  and  to  the  laborer,  for  then  the  latter 
will  endeavor  to  get  on  with  his  work  instead  of  trifling  away  his  time  and  hus- 
banding his  strength.  He  will,  of  course,  earn  more  than  if  he  worked  by  the 
day,  and,  consequently,  will  be  better  fed,  and  able  to  procure  many  comforts, 
and  to  preserve  his  health  and  strength.  He  will,  therefore,  feel  more  interested 
in  his  work  ;  will  study  how  he  can  render  the  execution  of  it  less  difficult,  will 
procure  better  tools,  and  acquire  more  skill,  particularly  if  at  certain  seasons  he 
18  regularly  employed  in  the  same  operations.    His  wife  and  children  can  fre- 

Suently  assist  him,  and  by  this  means  he  will  get  on  faster  and  train  up  his  chil- 
ren  early  to  work,  and,  by  accustoming  them  to  earn  their  own  living,  will  thus 
relieve  himself  from  some  part  of  his  responsibility. 

*  Ttm  avihar  here  prefers  nng^e  to  married  laborers ;  the  point  admits  much  ■peenlatian,  and,  like  moil 
era^ymcnts,  the  adTantages  of  each  are  nearly  balanced.  It  la  evident  that  both  moat  be  employed;  and 
wmle  the  nei^anty  of  having,  on  every  farm,  a  ready  command  of  labor  la  admiteed,  few  Ikrmen  now«a> 
d^ya  lika  a  number  of  aervanta  livins  in  the  farm  house.  One  or  two  seem  uaeftil,  but  a  greater  number  is 
more  advantageously  removed  to  a4^>ining  cottagea  In  our  country,  the  single  men  on  Aiil  wages  are  reck* 
oned  more  expensive  and  much  more  troublesome  than  mairied  laborers;  and  the  author's  öbservatJoBS 
about  pillering  opportunities,  are  senerally  ahifted  to  the  other  aide.  But  our  system  of  paying  in  a  stipulat- 
ed qaantity  or  piodaoe,  to  be  uaed  at  ]rieasure,  diffezs  from  the  continental  mode,  where  it  would  seem 
provisioas  are  given  for  subsiBtence  only,  and  excluaive  of  the  value  of  labor.  A  somewhat  similar  custom 
yet  prevails  in  the  south  of  Scotland,  where  resident  reapers  receive  a  portion  of  grain  in  lieu  of  the  evening 
meal,  and  thus  ia  saved  the  trouble  of  cooking  in  the  larm-houae  for  that  number. 
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So  hx  from  rejecting  this  mode  of  proceeding;  as  some  preiudiced  agricultoriBts 
kaTe  done,  because  they  feared  that  their  laborers  gained  too  much  bv  it,  al- 
though at  the  same  time  they  could  not  help  perceiving  that  the  work  done  in 
this  waj  cost  them  less  money,  a  clever  and  clear-sighted  farmer  will  not  allow 
himself  easily  to  be  deterred  Irom  enga^ins  his  laborers  by  the  task  for  perform- 
ing all  those  operations,  the  value  of  which  can,  in  some  measure,  be  calculated 
bdbrehaud.  Threshing  is  one  of  those  operations  in  which  the  laborers  are  paid 
by  a  certain  portion  of  the  produce  of  the  work ;  the  threshers  generally  receive 
the  14th,  16th,  or  18th  bushel  of  the  produce.  The  same  system  is  applied  in 
some  places  to  harvest ;  and  in  this  case  the  reapers  receive  the  11th,  12th,  or 
13th  sheaf  for  reaping  and  performing  all  other  portions  of  this  operation.* 

In  order  to  calculate  the  number  of  day-laborers  or  task-workmen  which  will 
be  required  in  an  agricultural  undertaking,  the  following  operations  must  be  esti- 
mated, as  being  of  most  frequent  occurrence : — 

Plowing  wim  oxen  or  horses,  if  only  one  man  is  kept  for  every  four-horse 
team. 

Harrowing  with  oxen.  When  the  number  of  horses  is  short,  it  occasionally 
becomes  necessary  to  employ  oxen  at  this  work  ;  likewise  for  wagons  drawn  by 
oxen,  if  there  are  no  servants  who  can  be  entrusted  to  drive. 

Manuring  and  ameliorations  ;  carrying  manure  from  the  stables  and  cattle- 
sheds  ;  watering  it,  turning  it,  dfc.  Two  men  and  a  half  will  generally  be  re- 
quired to  load  each  dung-cart,  but  this  will,  in  a  measure,  depaid  on  the  rapidity 
with  which  the  carts  are  driven  backwards  and  forwards,  the  distance  they  have 
to  go,  and  the  compactness  of  the  dung.  The  driver  alone  can  generally  unload 
the  dung-cart ;  if,  however,  several  teams  are  used  in  the  same  cart,  it  will  often 
be  found  advantageous  to  employ  a  man  to  assist  in  this  operation,  and,  at  the 
same  time,  to  see  that  the  heaps  are  properly  distributed  over  the  ground. 

Sffreading  the  dung  on  the  land,  it  is  generally  admitted  that  a  woman  can 
spread  an  acre  and  a  quarter  per  day,  and  a  man  an  acre  and  a  half  or  two  acres 
per  day.  But  this  depends  much  on  the  quantity  of  manure  which  is  to  be 
spread,  and  on  the  state  of  it,  and  on  the  care  which  is  taken  to  divide  it  as  much 
as  possible  and  distribute  it  equally.  This  last  mentioned  point  is  of  so  much 
importance,  that  no  pains  should  be  spared  in  attending  to  it.  Manure  contain- 
ing much  straw  often  requires  to  be  thrown  into  the  furrow  with  a  rake  or  pitch- 
fork, and  this  operation  requires  a  man  fur  two  plows,  and  sometimes  even  for  one. 

Sowing.  This  operation  is  usually  performed  by  the  head-man.  It  is  gene- 
rally reci(xied  that  a  man  can  sow  eighteen  bushels  of  winter  grain  and  twenty- 
four  bushels  ol'  spring  grain  in  a  day.f  A  skillful  sower  can,  in  fact,  sow  much 
more  if  the  extent  be  taken  as  a  guide  for  the  quantity  of  seed  ;  this,  however, 
depends  on  the  thickness  with  which  the  seed  is  sown.  It  frequently  happens 
that,  when  the  seed  is  sown  too  thickly,  with  a  view  of  getting  as  much  as  pos- 
sible into  the  ground  in  the  course  of  the  day,  a  jpreat  quantity  is  lost.  Attention 
shouldt  therefore,  be  paid  rather  to  the  extent  of  ground  sown  than  to  the  quan- 
tity of  seed  used;  and  if  a  man  sows  fifteen  or  sixteen  acres  per  day,  that  should 
be  considered  as  sufficient. 

At  harvest  time,  it  is  usually  reckoned  that  with  a  cradle,  (a  scythe  furnished 
with  rods  for  collecting  the  com  in  heaps  at  the  same  time  that  it  is  cut,)  each 
man  can  cut  and  heap  two  and  a  half  acres  per  day :  a  woman  is  supposed  to  be 
able  to  rake,  bind,  and  collect  two  acres  a  day.  Strong  active  people,  who  work 
hard,  can,  however,  get  through  one-third  more.  The  average  amount  may  be 
reckoned  as  a  little  nigher  when  an  ordinary  scythe  is  used.  A  man  using  a 
sickle  may  reap  an  acre  a  day.  If  the  fields  are  not  at  a  considerable  distance 
from  the  farm-yard,  the  crop  may  be  housed  very  rapidly  by  means  of  relay  wag- 
ons ;  each  wa^on  will  require  two  men  to  load  it  and  one  woman  to  rake ;  but 
only  one  man  beside. 

*  Tlie  author  much  approre«  of  taik  and  piece-work  in  all  caaea  where  circtunatancei  permit,  though  the 
vnity  ia  much  diaputed  by  many  extenaive  practitioDcn,  m  tending,  in  moat  caaea,  to  produce  a  careleaa 
performance  of  work  on  the  pait  of  the  laborera,  in  order  to  realize  more  waaea  In  a  given  time.  For  much 
of  the  detail  work  of  a  ftrm,  taak-work  ia  unaoited ;  it  ia  generally  applicable  hi  operaiiona  that  require  a 
Teiy  quick  execution ;  and  especially  in  caaea  that  admit  a  regular  and  easy  inapection ;  the  preference, 
however,  would  aeem  to  be  yet  imdecided  between  laborera  paid  by  the  piece  of  work  that  haa  bten  salia- 
teorily  executed,  and  woikmen  who  perform,  under  conatant  inapec&on,  an  equal  quaatitj.  Onr  own 
«frini««  leada  ua  to  give  the  preference  to  taak-work,  wherever  it  can  be  adopted. 
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1  with  na  wiB  aow  more  than  double  thia  quantity. 


Two  men  are  required  to  uDioad  and  two  to  stack  the  com  when  the  crop  is 
brought  home  quickly,  besides  three  women  for  every  ten  feet  of  depth  in  the 
stack.  If  th6  wagons  ooly  return  at  considerable  intervalsi  two  men  will  often 
be  sufficient.  When  the  stubble  is  torn  up  with  a  horse-rake,  one  man  and  one 
horse  can  usually  get  through  ten  acres  per  day. 

Hay  harvest.  iUi  acre  and  a  half  is  the  usual  allowance  for  each  mower,  and 
the  same  for  each  haymaker.*  When,  as  frequently  happens,  the  meadows  are 
at  a  considerable  distance,  the  calculation  must  be  made  lower.  The  weather 
makes  a  very  great  difference  in  the  number  of  people  re<]uired  for  hay-makin£f ; 
in  fine  weather  not  nearly  so  many  are  needed.  In  mowmg  clover,  where  the 
lan^  is  very  level  and  the  clover  has  not  been  beaten  down,  two  acres  and  a  half 
may  be  reckoned  for  each  mower ;  and  as  the  manner  of  executing  the  work  is 
very  simple,  one  laborer  may  be  considered  as  sufficient  for  four  acres.  / 

The  same  number  of  men  as  are  requires  for  the  com  harvest  are  usually  al- 
lowed for  loading  and  unloading,  and  half  as  many  in  the  bam  or  hay-loft. 

The  methods  adopted  for  the  cultivation  of  the  fallow  crops,  differ  very  mucL 
If  it  be  performed  with  the  proper  implements,  and  in  a  manner  which  is  at  once 
the  best  and  the  least  expensive,  one  acre  will  employ  the  following  number  of 
laborers :  two  for  sowing  potatoes,  one  for  rooting  up  those  weeds  wnich  remain 
after  the  use  of  the  horse-noe,  and  one  man  and  eight  women  for  gathering  the 
crop. 

For  sowing  radishes  and  other  small  seed  in  rows :  one  man  can  sow  five  acres 
per  day  with  a  small  sowing  machine ;  and  two  men  can,  with  the  assistance  of 
a  horse,  plow  the  furrows  over  twelve  acres  in  a  day.  Two  persons,  a  man  and 
a  boy,  are  generally  employed  in  sowing  beans  in  rows,  in  order  that  the  opera- 
tion may  be  the  sooner  completed ;  they  can  get  through  five  or  six  acres  a  day. 

The  weeding  and  thinning  of  radishes  sown  in  rows  should  always  be  consid- 
ered as  task  work.  In  these  parts  three  pfennigs  are  paid  for  forty  perches  long, 
and  the  man  who  does  this  kind  of  work  earns  five  or  six  groschen  per  day ; 
consequently  he  thins  about  an  acre  per  day. 

If  the  farm  servants  are  not  sufficiently  numerous  to  allow  their  feeding  and 
looking  after  all  the  cattle,  and  especially,  if  the  cattle  are  partly  fed  upon  chopped 
straw,  some  day-laborers  must  likewise  be  kept ;  the  number,  of  course,  will  de- 

Send  upon  the  peculiar  circumstances  of  the  establishment.  Sixty  or  seventy 
ays'  labor  are  generally  allowed  for  the  washing  and  shearing  of  a  thousand 
sheep. 

Day-laborers  are  also  required  for  various  kinds  of  work  in  the  farm-yard  and 
the  household,  unless  there  is  a  superabundance  of  servants.  It  is  also  occasion- 
ally necessary  to  employ  them  in  the  room  of  those  servants  who  are  ill.t 

For  the  cultivation  ot  the  garden,  which  we  will  suppose  to  be  conducted  on 
the  simplest  possible  plan,  and  in  which  the  female  servants  can  be  made  to  as- 
sist, five  days'  work  of  a  man  may  be  yearly  reckoned  for  every  acre. 

For  taking  care  of  the  ditches  ^d  trenches,  repairing  fences  and  damages  of 
all  kinds,  and  keeping  the  roads  in  order,  from  half  a  day  to  one  day's  work  per 
acre  all  over  the  estate  may  be  reckoned.  This  will,  however,  depend  upon  the 
extent  and  number  of  the  fences,  roads,  and  ditches. 

It  is  impossible  to  form  a  general  calculation  of  the  amount  of  work  which 
will  be  required  for  improvements,  but  the  laborers  may  be  employed  on  them  at 
those  times  when  there  is  least  work  to  be  done. 

Threshing  is  usually  considered  as  task  work,  and  is  paid  for  by  a  certain  por- 
tion of  the  produce  of  the  labor,  generally  a  sixteenth  part. 

It  is,  of  course,  understood  that  these  data  are  subject  to  variation,  and  that 
they  may  be  increased  or  decreased  by  the  skill  and  activity  of  the  laborers,  the 
manner  m  which  the  work  is  arranged,  and  many  other  causes.  They  comprise 
the  work  which  may  be  expected  from  a  day-laborer,  but  are  by  no  means  equal 
to  what  a  strong  active  man  can  do,  or  what  a  laborer  working  at  task-work  will 
perform. 

*  TheM  cftlculatioiui  muit  be  made  in  reference  to  cropi  mach  lighter  thuk  the  average  of  England, 
t  Some  of  the  guantitiea  of  labor  hexe  mentioned  a«  bein|  performed  by  a  cextain  power  in  a  giren  time, 
are  greater  than  the  nmui  rate«  in  oar  coontiy,  and  many  of  them  are  amaller.    Such  differences  will  axue 
from  local  pecaliaritiea  of  soil  and  climate,  and  also  from  the  implcmunts  and  mode  of  culture.    Our  snap» 
herds  would  not  requite  sixty  or  seventy  days  to  wash  and  shear  1,000  sheep. 
(:wo) 
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We  stated  before,  when  speaking  of  draught-labor,  that  if  the  teams  were  suf- 
ficiently  numerous  to  feX  through  the  sowing  time,  they  would  suffice  tor  the 
whole  year ;  and  so  it  is  with  regard  to  manual  labcnrers,  if  the  number  is  large 
enough  to  secure  the  harrest  properlr,  they  can  accomplish  all  the  other  neces- 
sary operations.  The  laborers  wno  nare  been  employed  at  this  season,  may,  in 
a  large  £urm,  be  retained  all  the  year  round. 

THE  PROPER  METHOD  OF  KEEPING  THE   JOURNALS,  REGISTERS.  AND  OTHER  BOOKS 
CONNECTED  WITH  AN  AGRICULTURAL  UNDERTAKING. 

A  clear,  precise,  and  accurate  system  of  book-keeping  is  an  essential  feature 
in  an  advantageous  and  well-arranged  agricultural  undertaking.  The  most  per- 
fect system  and  the  longest  course  of  practice,  even  though  acquired  in  the  very 
place  in  which  the  cultivation  is  carried  on,  are  rarely  sufficient  in  giving  an  un- 
exceptionable view  of  all  its  various  relations  and  actual  results.  The  farmer, 
in  order  to  be  convinced  that  he  is  really  making  some  little  progress  towards  the 
attainment  of  perfection,  should  always  have  before  his  eyes  such  a  comprehen- 
sive view  of  the  system  as  is  naturally  presented  by  well-kept  books.  In  a  too 
complicated  system,  the  impressions  of  the  senses  and  the  recollections  left  by 
them  seldom  or  never  indicate  the  combinations  which,  on  a  former  occasion, 
tended  to  produce  the  desired  end,  with  sufficient  exactness  to  be  depended  on ; 
and,  consequently,  it  is  impossible  accurately  to  say  which  were  those  that  re- 
quired to  be  modified  or  undergo  a  complete  change. 

The  system  of  book-keeping  may  be  divided  into  two  parts :  the  one  perma- 
nent, the  other  annual. 

To  the  former  belongs  what  is  called  the  estate'hook  (livre  foncier).  This 
book  should  contain  a  plan  of  the  whole  estate  and  of  each  of  its  useful  parts, 
and  present  a  full,  clear,  and  precise  enumeration  of  every  circumstance  relating 
to  it. 

Above  all  things,  this  book  ought  to  contain  plans,  with  explanations  of  them. 
There  are  three  sorts  of  plans :  1,  The  geometrical  fian,  containing  the  measure- 
ment of  the  surface  ;  2,  The  geologicM  plan  ;  and  3,  The  plan  of  the  distribu- 
tion of  the  portions  of  land  assigned  to  the  different  rotations  of  crops,  and  the 
differences  in  the  soil  that  cause  the  arrangement.  In  time,  these  three  kinds  of 
plans  may  be  united ;  they  are  however,  designed  for  different  purposes,  although 
referring  to  one  another ;  and  it  is  therefore  advisable  to  keep  them  separate  and 
distinct. 

1.  The  geometrical  plan  is  merely  a  map  of  the  extent  of  the  surface,  its  per- 
manent and  natural  divisions,  and  its  limits.  There  is  no  reason,  however,  that 
certain  notes  and  remarks  should  not  be  inserted  in  it,  which  may  be  useful ;  and 
the  boundaries  and  the  principal  isolated  trees  mav  likewise  be  marked. 

2.  The  geological  plan  shows  the  variations  which  exist  in  the  nature  of  the 
soiL  The  various  species  of  soil  may  be  indicated  on  this  plan  by  different  colors, 
which  will  serve  to  show  their  extent,  and  to  point  out  tne  places  in  which  the 
nature  of  the  soil  is  either  suddenly  or  gradually  changed.  Where  the  varia- 
tions in  the  nature  of  the  soil  are  considerable,  and  the  changes  occur  very  near 
to  one  another,  it  is  necessary  that  this  plan  should  be  drawn  on  a  much  larger 
scale  than  either  the  first  or  the  third  ;  and  in  fact,  that  a  separate  sheet  should 
be  devoted  to  each  piece  of  land.  Such  plans  may  be  of  very  great  assistance  to 
the  memory  in  arranging  the  system  of  cultivation;  but,  for  this  purpose,  par- 
ticular attention  must  l^  paid  to  the  degree  of  humidity  of  the  soil,  and  the 
places  in  which  the  moisture  is  very  abundant  must  be  marked  in  a  distinct  man- 
ner, as  well  as  those  which  are  most  hurt  by  drouth.  These  plans  should  pre- 
sent the  nature  of  the  soil  and  its  physical  properties  in  every  part  of  the  estate 
at  once  to  view,  in  the  clearest  and  most  obvious  manner,  and  with  mathematical 
accuracy. 

3.  The  plan  of  the  distribution  of  the  portions  of  land  assigned  to  each  rota- 
tion of  crops,— ^his  plan  contains  the  division  of  the  estate  and  of  its  several 
parts,  relatively  to  the  kind  of  cultivation  to  which  they  are  to  be  subjected.  It 
should  not  be  confined  simply  to  the  division  of  the  crop-lands,  but  should  extend 
to  all  the  sub-divisions,  particularly  if  they  are  to  have  any  influence  on  the  na- 
ture of  the  produce.  It  might,  perhaps,  be  advisable  to  mark  in  it  single  acres 
or  patches  of  land,  where  the  expenses  of  the  tillage,  manuring,  and  sowing 
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these  portions  are  to  be  separately  \;alculated.  The  numbers  of  the  principal  di- 
visions may  be  marked  on  this  plan  in  Roman  numerals ;  and  those  of  the  sab- 
divisions,  or  of  these  pieces  of  land,  in  Italic  figures,  or  by  simple  letters.  A  new 
series  of  numbers  may  be  formed  at  pleasure  for  the  fractions  of  each  allotment 
of  land,  or  the  same  series  may  be  continued  throughout  all  the  pieces  comprised 
in  the  estate.  If  it  be  desired  to  unite  these  three  kinds  of  plans  into  one,  that 
one  must  be  formed  upon  a  tolerably  large  scale,  in  order  that  each  separate  di- 
vision may  readily  catch  the  eye.* 

In  many  cases,  and  especially  in  very  mountainous  situations,  where  it  is  neces- 
sary to  provide  a^inst  water,  it  may  be  very  desirable  to  have  a  leveling  sketch 
taken  of  the  land  in  various  directions,  and  to  exhibit  a  plan  of  it  in  a  diagram. 
The  nature  of  the  beds  on  which  the  vegetable  mould  rests,  and  likewise  those 
of  the  most  remarkable  of  the  lower  strata,  may  also  be  indicated  in  this 
diagram. 

To  these  plans  tables  should  be  affixed,  showing  the  nature  and  consistency  of 
the  soil  in  each  of  the  parts,  and  the  distribution  of  the  lands  for  crops.  These 
things  may  all  be  comprised  in  one  single  table,  which  will  thus  give  a  clear  and 
exact  idea  of  them.  If  the  division  of  the  crop-lands  be  fixed  and  permanent, 
each  division  ought  to  have  its  own  separate  table.  In  the  first  vertical  column 
there  will  appear  the  sub-divisions,  with  their  numbers  and  denominations.—  | 
Each  kind  of  land  should  have  a  column  assigned  to  it,  in  which  the  number  of 
acres  and  fractions  of  acres  which  it  contains  should  be  indicated.  The  motives 
^for  classing  the  different  soils  should  be  stated  by  means  of  notes  or  references. 

If,  in  the  crop-lands,  or  their  sub-divisions,  there  should  be  any  low  places 
which  cannot  be  sown,  as  bogs,  ditches,  roads,  or  other  spots  which  will  not  ad- 
mit cultivation,  the  extent  of  such  places  must  also  be  specified  ;  and  the  sums 
will  then  be  taken  both  vertically  and  horizontally. 

Besides  this  table,  a  separate  description  of  each  field  should  be  drawn  up,  ex- 
hibiting all  its  peculiarities. 

If  every  species  of  land  be  taxed  for  the  purpose  of  affixing  to  each  division 
and  to  everyr  one  of  its  suMivisions  a  price  proportionate  to  the  relative  value,  a 
summary  will  be  obtained  which  will  prove  very  useful  in  forming  a  valuation 
of  the  effective  produce.  Thus,  after  having  previously  deducted  from  the  capi- 
tal the  value  of  all  the  rights  and  accessory  revenues,  independent  of  these  lanas, 
an  estimate  of  the  value  of  an  acre  of  each  sort  of  land  is  made  according  to  the 
nature  of  the  soil,  and  by  the  rules  which  we  shall  lay  down  when  treating  of 
agronomy,  and,  as  far  as  possible,  in  proportional  numbers ;  for  example,  the 
first  class  land  may  be  estimated  at  10,  the  second  at  8,  the  third  at  6,  the  fourth 
at  4,  the  fifth  at  2,  and  the  sixth  at  1,  if  that  be  the  proportion  which  they  bear 
to  one  another. 

The  value  of  each  division  or  sub-division  of  crop-land  is  thus  determined  ao 
cording  to  the  quantity  of  each  class  which  it  contains,  and  this  estimate  maybe 
used  in  forming  a  precise  valuation  of  the  net  produce  of  each  portion,  as  is  the 
custom  in  England.  It  is  generally  known  that  the  crop  on  any  given  surface  is 
better  in  proportion  as  the  soil  on  which  it  grows  approaches  the  middling  class. 

In  this  valuation  of  the  land,  or  rather  in  this  division  of  capital  among  all  the 
lands  of  which  the  estate  is  composed,  some  notice  ought  to  be  taken  of  other 
considerations  totally  foreign  to  the  nature  of  the  soil ;  thus,  a  field  at  a  consider- 
able distance  from  the  farm  buildings  may  be  estimated  at  a  much  lower  rate 
than  one  which  is  nearer,  supposinsr  them  ooth  to  be  of  equal  fertility. 

The  value  of  each  portion  of  land  thus  determined  may  also  be  added  to  the 
table  in  a  particular  column. 

It  will  be  understood  that  meadows,  pasture-lands,  woods,  mossy  ground,  and 

*  Tlio  map«  and  plans  hero  reconunended  by  the  author  are  eaaenflal  to  the  proper  management  of  ea- 
taten  and  form  a  sinking  oantraat  with  the  careleaa  and  untyatematic  manner  in  which  auch  means  ars  ^- 
erally  naed.  A  general  cash-book  and  a  geometrical  map  are  usually  kept  from  oecessity,  but  the  geological 
map  and  the  book  of  rotations  on  the  dillcrcnt  soils,  mentioned  by  the  author,  are  found  in  some  few  la- 
stances  only.  The  two  letter  are  intimately  concerned ;  and,  when  properly  arranged  and  kept,  are  attend- 
ed with  much  adTvntage.  The  map  should  exhibit  the  ditfcrent  strata,  and  all  the  rwhetf  of  soils  Incnas- 
bent  on  them ;  and  the  book  of  rotations  should  contain  a  reduced  geometrical  map  of  each  farm,  faciog  on 
the  oppoaitepage  a  tabular  form  of  the  different  fields,  with  the  crops  grown  on  each  during  every  year  of 
the  lease.  Ttui  wood,  on  extensive  properties,  may  be  reduced  to  a  ai'milar  form ;  and«  by  these  methods, 
correct  views  can  be  at  any  time  obtained  of  all  circumstances  relating  to  the  estate,  and  very  useful  infer- 
ences and  suggestions  may  be  deduced  for  the  future  management  and  improvement 
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other  useliii  kinds  of  land,  should  be  included  in  the  estimate  as  well  as  the  ara- 
ble lands»  and  their  portion  be  charged  in  the  distribution  of  capitaL 

With  regard  to  the  buildings,  the  value  of  which  is  usually  added  to  the  capi- 
tal  of  the  estate,  if  a  separate  value  has  been  assigned  to  them,  I  think  it  most 
advisable  to  annex  it  to  that  of  the  lands  which  are  in  a  state  of  cultivation,  be- 
cause it  is  for  those  lands  that  the  buildings  are  required,  and  the  latter  are  in- 
cluded in  the  cooditioas  of  the  lease  of  the  former.  A  complete  specification  and 
valuation  of  the  buildings  should  be  inserted  in  the  estate  book. 

The  estate  book  likewise  contains  an  exact  specification  of  all  the  useful  and 
available  rights  that  are  attached  to  the  domam,  and  the  revenues,  both  certain 
and  casual,  which  belong  to  it ;  such  as  statute-labor,  tithes,  leases  of  mills  and 
taverns,  incomes  derivable  from  breweries  and  distilleries,  or  the  Tight  of  having 
such  establishments,  and  perhaps  of  supplying  a  whole  district  exclusively  from 
them.  The  revenues  are  estimated  according  to  their  actual  return,  and  the 
rights  only  according  to  the  value  which  they  would  yield  independent  of  risks, 
and  supposing  that  they  were  farmed  by  another  person  instead  of  being  exer- 
cised by  the  proprietor  nimself;  for  the  profit  whicn  can  be  derived  from  a  brew- 
house,  a  distillery,  or  a  mill  used  by  the  proprietor,  is  not  so  much  the  rent  of 
the  ground  as  the  produce  of  industry.  If  sucn  an  establishment  is  really  worked 
by  tne  proprietor,  a  particular  account  of  it  must  be  inserted  in  the  great  book, 
and  the  rent  alone  which  could  be  derived  from  it  without  the  application  of  any 
labor,  must  be  added  to  the  capital  of  the  estate. 

The  capital  of  the  estate  is  composed  of  the  united  value  of  these  different  ob- 
jects. If  the  amount  of  this  capital  be  previously  known,  it  must  be  distributed 
among  the  various  branches  according  to  their  relative  value,  but  not  before  a 
deduction  has  been  made  of  all  the  liabilities  of  the  estate  according  to  the  fixed 
or  average  value. 

It  will  be  found  very  useful  to  combine  an  account  of  the  capital  as  well  as  an 
annual  account  of  the  cultivation  with  the  estate  book,  in  order  to  ascertain  the 
return  which  the  capital  annually  produces,  and,  consequently,  the  degree  of 
augmentation  which  the  propertv  of  the  landlord  acquires.  According  to  the 
method  of  book-keeping  by  double  entry,  the  annual  interest  of  the  capital  of  the 
estate  and  of  the  stock  are  added  to  the  debtor  side  of  the  account  in  the  estate 
book,  together  with  whatever  may  have  been  expended  in  money ;  and  the 
amount  of  that  which  has  been  delivered  to  the  proprietor  both  in  money  and 
kind,  whatever  has  been  expended  in  permanent  improvements  or  ameliorations^ 
or  the  additional  value  thus  bestowed  on  the  estate,  is  carried  to  the  credit  ac- 
count As  the  determination  of  the  last  object  may,  in  some  cases,  prove  rather 
difficult,  it  is  generally  considered  sufficient  to  reckon  the  expenses  occasioned  by 
these  improvements,  or  the  value  of  the  labor  which  has  been  devoted  to  them» 
even  when  that  labcHr  has  been  executed  by  means  of  the  ordinarv  resources  of 
the  establishment«  Since  these  improvements  increase  the  capital  applied  to  the 
estate,  the  interest  of  their  value  should  be  added  to  the  ensuing  year,  but  at  a 
higher  rate.  Thus,  for  instance,  if  the  interest  of  land  be  reckoned  at  4  per 
cent,  that  of  the  improvements  in  question  must  be  estimated  at  6  per  cent — 
This  account  in  the  estate  book  ought  always  to  agree  with  that  of  the  capital 
kept  in  the  yearly  ledger.  It  may  be  drawn  up  in  the  manner  indicated  on  the 
fbUowing  page : — 


1843  to  1844. 
iDtereft  of  100,000  rix-doUtzB 

pnrcfaaae  money  at  4  per 
cent 

1844  to  1845. 
Intereat  of  parchase  money 

at  4  per  cent 

Improvements  at  6  per  cent 

1843  to  1648. 
Interest  of  pnrcfafue  money 

at  4  per  cent. 

Interest   of  improvements, 

5,800  rix-doUars  at  6  per 

cent 

1846  to  1847. 
Interest  of  parchiue  money 

at  4  per  cent, 
Interest   of   improvements, 

7,400  rix-dollars  at  6  per 

cent 

1847  to  1848. 
Interest  of  purchase  money 

at  4  per  cent 

Interest  of   improvements, 

8,900  rix-dollars  at  6  per 

cent. 


Balance  doe  to  the  adminis- 
tration  


Rix-doL 
4,000 


4,000 
898 


4,000 
346 

4,000 
444 

4,000 
499 


91,519 
11,136 


39,650 


1843  to  1844. 
Paid  to  the  proprietor, 
Expended  m  improvement! 

1844  to  1645. 

Paid  to  the  proprietoTc 

Expended  m  improvements 

1845  to  1646. 
Paid  to  the  proprietor. 
Expended  m  improvements 


1846  to  1847. 
Paid  to  the  proprietor. .  • . 
Expended  in  improvements 


1847  to  1846. 

Paid  to  the  proprietor 

Expended  m  improvements 


3,500 
9,000 


4,01 


6,550 
600 


6,500 
500 


39,650 


Lastly,  the  estate-book  should  contain  a  history  or  chronicle  of  the  estate,  to 
which  may  every  year  be  added  whatever  tends  to  influence  its  value  and  its 
rights.  One  of  the  most  important  items  in  this  chronicle  is  an  account  em- 
bracing even  the  most  minute  details  of  every  improvement  that  has  been  made 
in  the'  property,  and  which  has  added  to  its  value,  as  explained  in  a  previous 
page.  To  this  may  also  be  added  notes  relating  to  the  price  of  produce,  the 
weather  and  the  fertility  of  different  years,  and,  mdeed,  to  everything  connected 
with  the  estate,  or  which  may  be  interesting  to  be  kept  in  remembrance. 

AH  changes  of  any  importance,  whether  m  the  divisions  of  the  land,  in  the 
buildings,  or  in  the  revenues  and  privileges  attached  to  the  estate,  should  be 
carefully  entered  in  the  estate-book,  care  being  taken  to  class  them  all  under  their 
proper  heads. 

Kemarkable  facts,  observations,  and  experiments  relating  to  the  cultivation  of 
.  the  land,  may  likewise  be  recorded  in  it,  where  a  separate  book  is  not  kept  for 
I    that  special  purpose. 

'      A  book  of  this  description  becomes  a  kind  of  treasure  which  a  man  may  be- 
queath to  his  successors. 

The  second  plan  of  Agricultural  books  or  journals  contains  the  annual  accounts 
of  the  whole  undertaking,  comprising  the  yearly  account  of  the  rural  economy 
and  the  various  matters  relating  to  it.  This  system  of  accounts  is  complete  in 
proportion  as  it  extends  to  every  portion  of  the  establishment,  embraces  all  the 
details  which  may  tend  to  influence  the  whole,  and  exhibits  each  particular  ob- 
ject with  clearness  and  precision.  It  should,  therefore,  not  only  specify  the  dis- 
posal of  the  money  and  the  produce  in  receipt  and  expenditure,  but  also  contain 
details  relative  to  labor,  and  all  other  matters  which  may  tend  to  affect  the  suc- 
cess of  the  undertaking ;  as,  for  example,  seeds,  manure,  &c  This  system  of 
accounts  cannot  be  too  carefully  attended  to  and  kept,  as  it  is  indispensable  to 
the  undertaking.  The  highest  degree  of  excellence  can  never  be  attained  with- 
out its  aid :  at  all  events,  it  is  impossible  without  its  assistance  either  to  be  sure  of 
having  attained  the  desired  end,  or  to  obtain  a  guide  which  will  point  out  the 
path  most  likely  to  lead  to  it. 

The  following  is  the  method  usually  adopted : — 

Besides  the  day-book  and  the  note^book,  tnree  ledgers  are  kept ; 

1.  For  the  money  accoimts. 
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2.  For  the  account  of  the  receipt  and  deliyeiv  of  produce. 

3.  For  the  buying,  selling,  and  the  profit  or  foes  on  the  live-stock. 

Na  1.  The  firet  part  of  the  book  containing  the  money  account  usually  con- 
tains the  receipts,  and  the  second  the  expenditure.  In  both  parts  the  pages  are 
ruled  in  such  a  manner  that  the  first  column  on  the  left  may  contain  the  date  of 
the  month  and  day ;  the  second,  the  numbers  of  the  vouchers  if  there  be  any ; 
and  the  third,  or  middle  column,  the  statement  of  the  items ;  and  the  last  two 
en  the  right,  the  cash  accounts.  In  the  first  of  the  money  columns,  the  various 
items  are  separately  inscribed ;  in  the  second,  the  total  receipt  and  expenditure 
of  the  month  is  inserted. 

In  order  to  explain  the  method  more  clearly,  L  shall  transcribe  the  receipt  of 
one  month  in  the  following  table,  whether  arising  from  revenues  in  money  or 
from  the  sale  of  rye : — 


Jvlyl. 


Voochen 


CAfiH  RECEIPTS. 


Balance  in  hand 

For  natural  hay  aold  to j  of 

For  gtoand  rent  from  tlie  miller  N~ 
For  noand  rent  from  the  fiurrier  & 
For  the  letting  oat  of  land  aa  potato  ground, 

according  to  the  account  kept  in  the  book 

foribai  poipoae. 
From  the  miiier  and  farrier  for  money  paid 


on   their 
office . .  •  • 


aooont  to   the    fire    inmranoe 


Total  for  Jnly. 


Rix 

Gr 

Pf 

Rix 

Gr 

310 

16 

8 

64 

13 

4 

18 

3 

19 

12 

6 

18 

3 

300 

Pf 


DttM. 

W^l 

Sch 

Metz. 

Jan.1. 

3 

7 

16 

15 

8 

93 

1 

SALE  OF  RYE. 


To  the  miller  N 1  of ,  at  3 

riz-doUara. 

To  the  bailiiF ,  of ,  at  3  rix- 

dollars,  4gr 

To  the  corn-chandler ,  of , 

at4  rix-doUan 

To  the  day  lahorer  N ,  at  4  rix- 

dollar«. 


Rix 

Gr 

Pf 

Rix 

or 

916 

50 

16 

768 

2 

16 

.. 

1036 

The  items  of  the  receipts  in  cash  vary  according  to  the  plan  of  operations 
which  is  pursued ;  they  are  united  or  kept  separate,  according  as  it  may  be  re- 
quired to  have  a  more  or  less  distinct  view  of  each  presented  individually  to  the 
^e.  Each  part  has  moreover,  its  peculiar  title  ;  they  are  usually  classed  under 
tne  following  heads : — 


1.  Cash  receipt«,  or  revennea. 

2.  Sale  of  grain,  each  kind  aeparately,  as 
wheat,  rye.  harley,  oats,  peas,  lentils,  millet, 
atad  backwheaL 

3.  CloTer-seed,  flax,  and  other  kinds  of  seed 
and  produce  dcsdncd  for  «ale. 

4.  Fruits,  and  other  garden  and  orchard  pro- 
duce. 

5.  Sale  of  cattle,  horses^  cows,  oxen,  calves, 


pig«,  sheep,  and  poultry,  each  on  a  separate  folio. 

6.  Sale  of  anirnal  produce  : — 
faj  Butter,  checMC,  and  milk,  from  the  dairy 

and  clieese-houflc. 
fbj  Wool  and  lamb«,  from  the  shecp-fold. 
fcj  Honey  and  wax,  from  the  boe-hive. 

7.  Soadries— occasional  receipts  which  do  not 
come  under  any  of  the  heads,  such  as  the  re- 
pairs of  damages,  &c.  &c. 


If  any  brewery  or  brandy  distillery  should  be  attached  to  the  establishment, 
and  its  produce  sold,  an  account  of  it  must  likewise  be  kept;  but  where  con- 
cerns of  this  kind  are  conducted  on  an  extensive  scale,  il  is  customary  to  assign 
to  them  a  separate  set  of  books,  and  a  separate  cash-box. 

Tne  second  part,  or  pecuniary  disbursements,  usually  include  the  following 
items: — 

1.  Payments  to  the  proprietor,  or  on  his  ac-         6.  For  labor  expended  on  tmeliorationa  and 

improvements. 

7.  For  servants'  wages. 

8.  For  iron  and  nails. 

9.  For  timber  for  use. 
10.  For  fire- wood  and  tur£ 


9.  For  baüding  materials. 

3.  For  builder's  vrotk. 

4.  For  gardener's  work. 

5.  For  arm  kbor. 
(335) 


^t^t^t^»^^ 
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THAERS    PRINCIPLES    OF    AGRICULTURE; 


11.  For  rerenne  in  wood. 
13.  For  hones. 

13.  For  horned-cattle. 

14.  Forpiga. 

15.  For  sheep. 

16.  For  fanrier^s  work. 

17.  For  cartwrifffat'a  woHl 

18.  For  lockflinith'B  work. 

10.  For  hamew-moker'a  work. 
20.  For  cooper's  work. 
SI.  For  carpenter's  work. 


22.  For  cofltoms  and  port  datiea. 

23.  For  measengers,  drotera  and  tmfelUiy 
ezpensea. 

24.  For  exciae,  turnpike,  and  city  toUa. 

25.  For  taxes,  direct  and  indirect,  poor-ratea, 
&c. 

26.  For  flre-inaorance. 

27.  For  produce  conaomed  in  the  hoaaahold 
and  on  the  establishment 

28.  For  sundries,  which  cannot  be  ranged 
under  any  of  the  preceding  heada. 


The  annual  summary-  of  the  receipts  and  expenditure  in  each  separate  month» 
and  of  each  description  of  article  or  item,  is  best  made  in  the  form  of  a  table» 
which  may  be  readily  formed  by  the  farmer. 

No.  2.  The  ledger  for  the  receipt  and  delivery  of  produce  accounts,  has  sepa- 
rate columns  for  the  different  kinds  of  gram,  and  in  these  columns  the  receipts 
and  expenditure  are  balanced  every  month  for  the  purpose  of  ascertaining  the 
quantity  remaining  in  the  store. 

In  this  manner,  the  table  in  question  supplies  the  place  of  a  bam  register ;  it 
is,  however,  usual  to  add  to  the  amount  or  the  receipts  the  produce  not  obtained 
from  the  harvest  of  the  farm,  such  as  corn  purchased  or  received  in  payment  for 
rent,  &c. 

Kext  comes  the  expenditure  of  the  various  kinds  of  grain  classed  under  all  the 
different  heads.    This  account  may  as  well  be  thrown  into  a  tabular  form. 

The  kinds  of  grain  intended  for  sale  may  also  be  arranged  in  a  tabular 
form. 

The  value  in  money  may  be  given  here  by  way  of  addidonal  information ;  it 
is  more  fully  and  precisely  stated  in  the  money  account. 

Then  should  follow  the  other  items  of  expenditure  under  their  several  de- 
nominations. Then  the  payments  in  grain,  such  as  those  appropriated  to  the 
physician,  surgeon,  veterinary  surgeon,  and  chimney-sweeper ;  and  lastly,  the 
produce  assigned  for  the  consumption  of  the  various  persons  employed  on  the 
establishment,  such  as  the  steward,  foreman,  cow-keeper,  and  shepherd»  and 
also  the  farrier,  if  an  agreement  can  be  made  with  him  for  shoeing  the  plow- 
horses. 

The  com  consumed  by  the  plow-horses  may  also  be  shown  in  the  form  of  a 
table.  If  the  account  only  relates  to  an  establishment  which  is  the  immediate 
poperty  of  the  landlord,  separate  columns  must  be  assigned  to  carriage  and  rid- 
ing horses,  and  to  those  belonging  to  visitors.  Com  given  to  other  animals  must 
likewise  be  taken  into  account,  and  entered  in  columns  under  the  head  of  fatten- 
ing of  pigs  and  poultry.  A  separate  column  is  devoted  to  the  important  object 
ofthe  sowings  of  various  kinds  of  grain,  together  with  a  memorandum  of  the 
day  on  which  the  seed  was  sown  and  the  piece  of  ground  occupied  by  it.  Each 
kind  of  grain  should  have  a  separate  folio. 

The  corn-account  is  usually  terminated  by  a  specification  of  the  number  of 
sheaves  that  have  been  gathered,  and  likewise  of  the  bams  and  stacks  in  which 
they  have  been  deposited. 

After  the  receipt  and  expenditure  of  grain,  there  follows  the  account  of  other 
kinds  of  vegetable  produce,  such  as  meadow-hay,  natural  and  artificial,  potatoes, 
radishes,  carrots,  cabbages,  hemp,  flax,  poppies,  &c 

No.  3.  The  ledger  for  the  account  ol  the  increase  and  diminution  of  the  live 
stock,  contains,  in  the  first  place,  a  specification  and  description  of  every  head  of 
cattle»  with  its  name,  numlHsr»  the  species  or  breed  to  which  it  belongs,  its  age» 
qualities  and  defects,  and  the  value  which  it  possesses  at  the  termination  or  re- 
newal of  the  early  account. 

The  opposite  iM«e  is  left  vacant  for  the  insertion  of  observations,  which  it  may 
be  necessar^^  to  make  upon  each  animal  in  the  course  of  the  year. 

The  condition  of  the  other  kinds  of  live  stock  should  be  stated,  as  far  as  possi- 
ble, in  the  same  manner. 

Next  may  follow  the  account  of  the  increase  and  diminution  of  the  live  stock» 
the  numbers  of  which  ought  to  correspond  with  those  of  the  inventory  of  the 
stock.  A  separate  account  is  usually  devoted  to  the  sheep-fold»  in  order  that  the 
increase  and  diminution  of  these  animals  may  be  visible  at  once.     This  is  par 
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tkttlarl^  necessary  where  the  flock  is  composed  of  animals  of  different  breeds«  or 
where  it  contains  some  that  are  cross-bred. 

Then  may  follow  the  account  of  the  receipt  and  expenditure  of  various  animal 
jMrodocts ;  as,  for  example,  what  has  been  obtained,  consumed,  or  sold,  in  butter, 
cheese,  viük,  wool,  eggs,  honey,  wax,  &c.  The  skins  of  beasts  killed  for  home 
consumption,  and  likewise  those  of  sheep  that  have  died,  or  have  been  killed, 
should  likewise  be  entered  in  their  proper  places. 

This  method  of  book-keeping  is,  of  course,  subject  to  a  variety  of  modifica^ 
tions.  Every  one  may  arrange  it  according  to  his  personal  convemence,  or  to  the 
end  which  he  has  in  view. 

It  constitutes,  however,  the  system  which  is  most  approved  at  the  present 
day,  and  is  perfectlv  sufficient  for  all  the  wants  of  an  ordinary  system  of  agricul- 
tural operations.  At  the  close  of  each  monthly  account,  it  exhibits  a  clear  view 
of  the  whole  ;  and  as  it  may  be  supposed  that  every  person  who  is  employed  to 
inspect  a  set  of  agricultural  books  must  be  more  or  less  acquainted  with  it,  a 
director  will  be  letter  able  to  justify  his  conduct  by  it  than  by  any  other  means. 

The  preference  bestowed  on  this  system,  by  many  persons,  on  the  plea  that  it 
is  easier  and  more  simple  than  anv  other,  appears  to  me  to  be  more  founded  on 
habit,  and  on  the  practice  which  these  persons  have  had  in  the  use  of  it,  than  on 
anything  else.  Besides,  this  system  of  book-keeping  is  by  no  means  remarkable 
for  sim^icity,  since  it  requires  the  use  of  several  b^ks  and  the  double  insertion 
of  ererv  item,  and  is  bv  no  means  easy  of  reference.  Besides,  it  does  not  give  a 
clear  idea  or  view  of  the  details  of  the  management  and  cultivation. 

One  of  its  greatest  defects  is  the  want  of  a  simple  and  precise  mode  of  reckon- 
ing in  one  of  the  most  important  objects  of  rural  economy,  viz.,  the  application 
and  division  of  labor ;  it  is,  however,  possible  to  keep  a  book  for  this  particular 
'  I  purpose.  We  shall  very  soon  have  to  speak  of  the  method  of  keeping  an  ao- 
^  count  of  labor. 

Before  proceeding  to  the  description  of  other  modes  of  book-keeping,  it  will  be 
as  well  to  pause  and  endeavor  to  settle  the  question  as  to  the  time  of  the  year  at 
which  the  accounts  should  be  opened  or  closed. 

Many  and  very  different  periods  have  been  selected  for  this  puroose.  The  best 
is  undoubtedly,  that  in  which  there  is  a  pause  or  rest,  and  when  the  greater  part 
of  the  produce  having  been  sold  or  consumed,  the  remainder  can,  consequently,  be 
the  more  readily  estimated.  The  usual  commencement  of  the  year  is  not,  there- 
fore, convenient ;  neither  is  the  spring  or  the  autumn,  in  my  opinion,  the  proper 
season.  Where  I  live,  the  1st  of  July  is  the  time  usnaliv  chosen ;  and  it  appears 
to  me  to  be  on  many  accounts  more  suitable  than  those  before  mentioned.  I  do 
not,  however,  like  to  see  the  hay-harvest  thus  divided  into  two  parts,  and  there- 
fore mfer  the  beginning  of  June ;  because,  at  that  period,  most  of  the  things 
^hich  require  particular  attention  are  in  a  state  of  rest ;  and  there  is  then  most 
leisure  for  a  careful  examination  of  the  state  of  the  provisions,  the  stock,  and» 
indeed,  of  every  part  of  the  rural  economy.  There  may,  however,  be  many  mo- 
tives which  wul  induce  a  person  to  conform  in  this  respect  to  the  usages  of  the 
country  in  which  the  estate  he  farms  is  situated,  and  particularly  to  that  period 
at  which  farm  leases  usually  commence  and  expire. 

Where  it  is  customary  to  sow  small  barley  in  June,  the  beginning  of  July  cer- 
tainly is  the  best  time. 

Although  labor  is  one  of  the  most  important  items  in  Agriculture,  much  too 
little  attention  has  frequently  been  paid  to  takine  notes  of  it,  and  calculatmg  the 
expense.  Even  if  a  general  estimate  be  made  of  the  cost  of  plowing  executed 
by  the  servants^and  teams  belonging  to  the  estate,  as  well  as  by  da v-latx>rers  and 
task-workers,  and  the  whole  amount  of  these  expenses  be  obtained  by  adding  to> 
pther  the  wages  and  food  of  the  servants,  the  value  of  fodder  consumed  bv  the 
beasts  of  draught,  and,  finally,  the  amount  of  pecuniary  disbursements,  still  the 
portion  of  these  expenses  which  appertains  to  each  object,  product,  and  field,  is 
nirely  ascertained  with  any  precision ;  nevertheless,  such  knowledge  is  of  the 
utmost  importance,  since  it  affords  the  only  means  by  which  certam  results  r^ 
>pecting  the  profit  and  loss  of  each  department  of  the  cultivation,  or  system  of 
operations  in  general,  can  be  obtained.  Again,  it  is  in  this  way  alone  that  it  is 
possible  to  ascertain  whether  ^he  resources  which  have  been  expended  on  labor 
bave  been  employed  to  the  greatest  advantage,  or  whether  they  might  not  be 
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better  applied.  The  method  of  which  we  are  speaking  would,  likewise,  tend  to 
give  a  greater  degree  of  control  over  labor  than  could  be  obtained  hy  any  other 
means,  and  to  furnish  data  for  makmg  valuations  on  far  more  certam  prmciples 
than  could  be  derived  even  from  the  most  incessant  and  careful  superintendence 
and  inspection  of  the  different  branches  of  labor. 

For  tnis  purpose  it  is  chiefly  necessary  to  take  note  of  the  various  works  which 
have  been  executed,  whether  by  manual  labor  or  by  teams,  and  the  uses  to  which 
they  have  been  applied.  The  method  of  making  this  entry  is  by  no  means  un- 
important ;  on  the  contrary,  it  is  of  the  greatest  moment,  both  as  giving  the  ut- 
most facility  to  the  inspector,  and,  what  is  of  more  consequence,  as  furnishing 
him  with  the  clearest  possible  summary  of  the  labor  devoted  to  each  object,  and 
enabling  him  afterwards  to  transfer  it  to  the  proper  place  without  risk  of  error. 
I  have  tried  various  forms  of  this  table  of  labor,  and  am  of  opinion  that  a  week- 
ly table  is  that  which  answers  the  purpose  best.  The  one  I  use  contains  col- 
umns for  four  different  classes  of  laborers,  who  receive  a  daily  stipend  of  6,  5,  4» 
and  3  groschen.     These  sums  frequently  vary  from  one  season  to  another. 

In  the  first  column,  the  description  and  locality  of  all  the  operations  executed 
during  the  week  is  entered.  When  it  indicates  the  localitv,  or  the  purpose  to 
which  the  labor  has  been  applied,  care  must  be  used  to  make  the  note  in  the  ta- 
ble agree  with  the  title  under  which  it  will  have  to  be  entered  in  the  ledger. — 
Thus,  those  works  of  which  it  is  desirable  to  have  a  distinct  summary,  must  be 
entered  separately  in  the  table ;  while  all  those  which  are  to  be  carried  to  the 
same  account,  may  be  collected  together  under  one  head.  It  requires  some  con- 
siderable degree  of  knowledge  on  the  part  of  the  inspector  to  form  this  combina- 
tion properly  ;  and,  until  this  knowledge  has  been  acquired,  it  will  be  better  for 
him  to  make  a  number  of  distinctions  rather  than  class  too  many  subjects  or.ob^ 
jects  under  one  head.  At  the  beginning  of  the  week  he  enters  ail  those  opera- 
tions and  works  which  he  knows  must  certainl^^  be  performed ;  those  others 
which  he  could  not  foresee,  he  enters,  of  course,  in  the  order  in  which  they  oc- 
cur. There  can  be  no  doubt  that  it  is  very  desirable  he  should  draw  up  a  list  or 
table  of  all  the  works  which  he  knows  must  be  executed ;  he  will  then  only 
have  to  enter  on  every  day  the  quantity  of  labor  of  each  kind  which  has  been 
expended  upcm  every  operation,  m  the  proper  column.  The  best  way  is  to  de- 
vote a  book  containing  fifty-two  pages  to  tnis  journal,  arranged  in  such  a  manner 
that  the  distinctions  of  heads  will  only  require  to  be  enterei  at  the  commence- 
ment of  each  quarter,  and  the  divisions  or  columns  are  previously  made. 

Other  persons  ma^r  perhaps  prefer  having  a  black  tablet,  with  horizontal  and 
vertical  lines  drawn  in  red  colors,  and  in  such  a  manner  as  not  to  be  effaced,  sus- 
pended against  the  virall,  and  to  mark  the  work  which  has  been  done  each  day 
upon  it,  and  also  the  number  of  laborers  employed  in  that  work. 

In  the  column  which  contains  the  summary,  the  number  of  laborers  of  each 
description  employed  during  the  week  on  each  particular  operation  is  inscribed  ; 
and  in  the  money  column  the  cost  of  each  separate  piece  of  work  is  entered. — 
The  total  amount  of  davs'  labor  of  each  description,  and  of  the  money  expended, 
ought  then  to  agree  witn  the  number  of  day-laborers  and  the  sums  paid  to  them 
as  wages. 

If  a  porticm  of  the  work  has  been  executed  by  statute-labor,  or  by  gratuitous 
service,  an  account  of  it  must  be  entered  in  the  proper  place,  and  the  value  of  it 
united  with  the  rest.  At  the  end  of  the  week  when  the  accoimts  are  made  up, 
these  days  of  gratuitous  labor  must  be  separated  from  those  which  have  been 
paid  in  money.  The  statute-laborers  are  considered  as  creditors  for  the  number 
of  days'  labor  which  they  have  performed,  and  the  sum  is  deducted  from  the 
whole  amount  which  is  due  from  them. 

The  daily  account  of  labor  executed  by  teams  is  kept  in  the  same  manner. — 
Columns  are  assigned  for  each  species  of  labor,  separate  ones  being  kept  for  the 
horses,  the  oxen,  and  the  men  who  work  with  them.  Each  individuid  l¥ill  be 
able  to  determine  for  himself  whether  it  is  best  to  make  no  distinction  between 
or  to  separate  the  domestics  who  look  after  the  horses,  from  those  who  take  care 
of  the  cows.  If  the  day-laborers  work  with  the  oxen  and  horses,  their  labor  it 
entered  in  the  table  of  manual  labor  and  not  in  that  of  which  we  are  at  present 
speaking.  The  labor  of  beasts  of  draught  is  always  better  reckoned  according  ^ 
to  the  number  of  head  of  cattle  than  according  to  the  number  of  teams  emnioved  ^ 
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At  the  dose  of  the  week  a  calcnlation  is  made  of  the  number  of  the  dayv  of 
draught  labor  that  have  been  applied  to  each  operation ;  I  think  the  money 
column  may  be  omitted  in  this  table. 

From  these  weekly  tables  it  will  be  easy  to  form  a  monthly  summary  of  the 
whole  accounts.  There  is,  hpwever,  no  occasion  to  confine  oneself  to  a  certain 
number  of  weeks :  all  that  is  requisite  will  be  to  rule  the  columns  sufficiently 
long  to  comprehend  the  period  which  they  are  to  contain.  On  an  open  sheet, 
there  is  always  room  for  eight  weeks. 

For  my  own  part,  I  find  in  the  method  of  book-keeping  by  double  entry  so  de- 
cided an  advantage  over  the  tabular  form,  that  I  feel  very  much  inclined  leaving 
to  others  the  trouble  of  bringing  the  latter  to  perfection. 

There  can  be  no  doubt  that  it  is  absolutely  necessary  to  reduce  everything  to 
one  common  standard  ;  and  it  would  be  scarcely  possible  to  adopt  any  other  than 
that  of  money,  since  it  is  to  money  that  all  the  products  of  industry  are  ultimate* 
ly  reduced.  Nevertheless,  in  the  course  of  the  reckoning,  doubts  frequently  arise 
as  to  the  value  which  ought  to  be  assi^ed  to  some  things  which  cannot  be  im- 
mediately realized.  It  is  true,  that  a  raise  estimate  would  make  no  differoice  in 
the  final  result,  since  what  was  lost  to  the  credit  of  one  division  would  be  added 
to  the  debt  of  another ;  but  this  mode  would  lead  to  inaccuracy  in  the  value  of 
particular  items.  The  average  price  of  the  greater  number  of  articles — such,  for 
example,  as  the  grain  and  fodder  consumed  on  the  establishment — cannot  be  a&* 
curately  determined  in  the  course  of  the  year,  and  at  the  time  when  they  are 
used ;  and  yet  it  is  this  price  which  regulates  the  valuation  of  other  things  which 
cannot  be  immediately  settled  in  money — as  servants'  labor,  and  the  la1x)r  of  the 
beasts  of  draught  employed  in  each  particular  operation ;  whereas,  at  the  end  of 
the  year,  a  due  consideration  of  all  the  circumstances  and  relations  will  lead, 
with  some  degree  of  certainty,  to  a  knowledge  of  the  value  of  each  separate  ar- 
ticle in  money. 

Thus,  for  example,  if  I  know  at  what  value  I  ought  to  estimate  the  oats  and 
hay  consumed  by  the  beasts  of  draught,  and  if  I  am  also  acquainted  with  the  ac- 
cessory expenses  incurred  by  them,  I  can  tell  what  a  day's  labor  of  a  horse  or  an 
ox  costs  me,  and  can  thus  carry  this  sum  to  the  debtor  side  of  the  account  to 
which  the  operation  belongs  in  which  they  have  been  employed ;  supposing,  of 
course,  that  the  number  of  days'  labor  has  been  accurately  determined.  In  order 
to  conduct  a  valuation  properlv»  it  is  only  necessary  to  lay  down  certain  funda- 
mental principles,  and  adhere  faithfully  to  them.  It,  for  example,  any  one  should 
choose  to  Ake  the  average  market  price  as  the  basis  of  his  valuation  of  com,  I 
see  no  objection  to  such  a  course,  provided  that  he  also  deducts  from  this  price 
the  expenses  of  transport,  estimated  by  their  actual  value ;  including  not  only  the 
wear  and  tear  of  the  norses  themselves,  but  also  of  the  harness,  and  a  certam  de- 
gree of  disorder  among  the  men  employed,  as  well  as  various  other  accidents  and 
circumstances  which  experience  alone  can  foresee  and  ^uard  against.  Thus,  if, 
from  a  train  of  accidental  circumstances,  the  market  price  should  be  raised  con- 
siderably above  the  natural  standard,  that  is  to  say,  above  what  might  be  expect- 
ed from  the  abundance  of  the  harvest,  I  should  fix  the  consumption  price  by  that 
which  the  abundance  of  the  harvest  would  give  when  uninfluenced  by  other  cir- 
cumstances ;  because  those  things  which  have  tended  to  modify  the  natural  price 
have  not  the  slightest  connection  with  my  system  of  cultivation.  I  should  like- 
wise proceed  on  the  same  principles  with  regard  to  hay.  As  to  those  vegetables 
which  are  cultivated  exclusively  for  cattle,  as  potatoes,  turnips,  &c.,  I  should  es- 
timate their  price  at  one  and  a  half  times  what  they  cost ;  that  is  to  say,  at  one 
and  a  half  times  the  united  value  of  the  ground  rent,  the  manure  expended  on 
them,  and  the  labor  employed  in  their  cultivation.  If  the  price  throughout  the 
neighborhood  should  happen  to  become  six  times  as  high  as  its  ordinary  standard, 
it  would  make  no  difference  to  me  or  to  the  price  which  I  had  previously  fixed 
upon  the  article  in  question  appropriated  to  home  consumption,  because  I  could 
profit  little  by  this  increase  of  price. 

I  have  hitherto  estimated  the  price  of  dung  at  one  and  a  half  rix-dollars  for  a 
load  of  twenty  quintals ;  I  divide  the  total  value  between  the  cattle  which  have 
produced  it  and  the  straw  which  formed  the  litter  of  the  animals  to  which  it  has 
been  applied,  assigning  one-third  to  the  cattle  and  two-thirds  to  the  straw. 

These  are  the  principles  which  I  have  adopted  for  my  own  guidance  with  re- 
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gard  to  the  detenoiDation  of  prices,  but»  of  course,  every  person  is  perfectly  at  lib- 
erty to  modify  them  according  to  his  situation  and  circumstances.  When  there  is 
no  cash  receipt  and  expenditure,  the  produce  is  provisionally  carried  to  each  ac- 
count in  weight  and  measure  only ;  and,  at  the  closing  of  the  account,  its  value  is 
charged  to  the  money  column. 

Most  persons,  who  keep  separate  accounts  of  distinct  productions,  are  in  the 
habit  of  uniting  together  the  same  kinds  of  produce,  although  grown  in  different 
fields ;  but  this  method  is  not  sufficient  for  me  ;  I  wish  to  biow  what  each  field 
has  cost  me,  and  what  it  has  produced.  In  my  books,  therefore,  each  field  has 
its  separate  account,  and  if  two  or  more  different  kinds  of  produce  grow  in  the 
same  field,  each  of  them  has  a  respective  account.  This  method  causes  no  extra 
difficulty,  if  the  daily  accounts  of  labor  are  carefully  kept.  It  must,  however,  be 
remembered  that  the  greater  part  of  the  expenses  of  harvest  belong  to  the  pre- 
ceding year's  accounts,  since  the  new  year  commences  on  the  1st  or  June  ot  the 
1st  of  July.  But  as  it  is  necessary  that  the  expenses  and  the  produce  should  be 
contrasted  with  each  other  in  the  same  account,  the  former  are  taken  from  the 
preceding  year's  accounts,  either  in  one  sum,  or,  at  most,  under  the  principal  di- 
visions ;  they  are  thus  charged  to  the  debtor  side  of  the  current  year»  and  to  the 
creditor  side  of  the  preceding  year. 

The  produce  of  the  various  fields  in  ffrain  is  first  debited  to  the  bams  in  sheaves  : 
but  I  do  not  value  these  sheaves  until  after  the  threshing  is  over,  at  which  time 
I  am  able  to  ascertain  the  quantity  of  grain  which  they  have  yielded,  and  the 
price  which  should  be  afiixed  to  it.  The  bara  account  should  be  Kept  in  this  man- 
ner, m  order  that  it  may  supply  the  place  of  a  barn-register ;  I  Imow  no  other 
method  b^  which  the  produce  of  eacn  field  can  be  kept  separate,  suppoäng  that 
I  am  anxious  to  obtain  an  accurate  knowledge  of  it :  such  care  and  nicety  is, 
however,  quite  unnecessary  for  those  who  only  wish  to  ascertain  the  gross  amount 
of  the  produce.  The  quantity  which  the  sheaves  are  found  to  yield  after  thresh- 
ing is  then  placed  to  the  creditor  side  of  the  bams,  and  to  the  debtor  side  of  the 
kind  of  mm  to  which  it  appertains.  It  is  better,  at  first,  not  to  enter  anything 
beyond  the  number  of  bushels  produced,  and  to  defer  affixing  the  pecuniary  value 
until  the  price  of  grain  has  reached  the  average  bight ;  and  this  amount  may  also 
be  added  to  the  general  price  adopted  in  that  year  for  the  rural  economy :  I  shall 
call  this  latter  the  cultivation  pricBf  in  order  to  distinguish  it  from  the  current 
price  in  the  markets. 

After  the  com  has  been  sold,  the  price  actually  obtained  for  it  is  entered,  and 
the  balance  of  the  grain-account  then  shows  exactly  how  much  has  bf  en  lost  or 
gained  in  consequence  of  all  the  commercial  circumstances. 

The  expenses  that  attach  to  grain,  from  the  time  of  its  consignment  to  the 
granary  to  that  of  its  sale  or  consumption,  cannot  be  charged  conveniently  to  each 
particular  kind ;  an  account  is,  therefore,  kept  in  the  granary,  containing,  for  ex- 
ample, the  expenses  of  turning  and  cleaning  the  com,  and  particularly  the  cost  of 
transport.  Should  it  be  considered  requisite  or  desirable,  these  expenses  may  be 
divided  among  the  different  kinds  of  com  in  proportion  to  the  quantity  and  pecu- 
niary value. 

There  are  also  other  matters  which  require  particular  accounts  of  cultivation 
and  provision.  The  various  expenses  of  cultivation  are  added  to  the  debtor  side 
of  the  former ;  and  the  produce,  as  it  is  brought  from  the  field,  to  the  creditor 
vflide.  This  produce  is  then,  in  its  turn,  carried  to  the  debtor  side  of  the  provision 
account,  the  creditor  side  of  which  contains  the  use  which  has  been  made  of  the 
produce  for  various  purposes.  When,  however,  certain  products  are  consumed 
as  soon  as  they  are  taken  out  of  the  field — as,  for  example,  clover  and  vetches 
given  to  cattle  as  green  food,  and  a  portion  of  the  radishes — thev  are  immediate- 
ly charged  to  the  credit  of  the  field,  and  to  the  debt  of  the  cattle  by  which  they 
are  consumed.  The  pecuniary  value  in  this  case  is,  indeed,  rather  uncertain ;  but 
I  estimate  it  acc<»rding  to  an  approximate  valuation  of  what  the  produce  in  ques- 
tion has  cost  me:  some  persons  may,  perhaps,  think  it  better  to  estimate  its  value 
acGordinff  to  the  utility  and  employment  of  the  produce.  In  my  opinion,  the 
former^  these  two  methods  is  far  more  advantageous  than  the  latter,  at  least  so 
far  as  the  greater  part  of  the  agricultural  establishments  are  concerned. 

The  live  and  dead  stock  are  valued  at  the  termination  of  each  yearly  account ; 
a  new  inventory  is  then  made  of  them,  or  the  requisite  alterations  are  made  in 
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that  of  the  preceding  rear.  The  value  of  the  stock  at  this  period  is  entered  in 
the  following  year  unaer  the  proper  heads.  Thus,  every  improvement  in  the 
stock  during  a  year  is  placed  to  the  credit  side  of  that  year's  accounts ;  while  all 
the  deteriorations,  on  tne  contrary,  are  charged  to  the  debtor  side.  The  account 
of  live  stock  is  debited  with  the  price  of  whatever  cattle  have  been  purchased, 
and  the  cash  account  is  credited  with  it,  if  the  price  has  been  paid  m  money  ; 
while  the  value  of  the  cattle  sold,  or  the  sum  obtained  for  them,  is  charged  to 
the  debtor  side  of  the  cash  account,  and  the  credit  side  of  the  live  stock.  AVhen 
a  beast  dies,  the  value  is  debited  to  the  account  of  the  kind  of  cattle  to  which  it 
belongs :  as,  for  example,  if  it  be  a  cow,  tbe  loss  is  added  to  the  debtor  account 
of  the  cow-house ;  and  if  it  be  a  horse,  the  team  account  is  charged  with  its  loss. 
This  is  one  of  the  parts  with  which  beginners  are  most  puzzled  and  staggered : 
it  appears  absurd  to  them  to  credit  the  live  stock  with  the  loss  of  all  the  cattle 
whicn  die ;  and,  indeed,  the  loss  is  productive  of  detriment  to  that  stock,  inas- 
much as  the  value  of  it  at  the  end  of  the  year  will  be  proportionably  diminished. 
In  this  case,  as  in  all  others,  it  is  onl^  necessary  that  a  person  form  a  clear  and 
just  idea  of  this  method  of  book-keepmg,  and  he  will  easily  be  enabled  to  extri- 
cate himself  from  these  difficulties,  and  others  of  a  similar  nature.  The  expres- 
sion **Dr.,"  at  the  head  of  the  debtor  side  of  the  accotmt,  is  synonymous  with 
"Ädw  received,^  or,  "  have  benefited  iy;"  the  expression  "Cr.,"  on  the  opposite 
side,  is  equivalent  to  '*  given  airay,"  or  "  has  furnished.'*^ 

At  the  settling  of  the  accounts,  the  sum  total  of  all  the  items  on  the  debtor 
side  ought  to  be  eoual  to  the  sum  total  of  all  those  on  the  creditor  side.  But 
the  debits  and  creaits  of  the  greater  number  of  the  accounts  are  very  different ; 
this  is  likewise  the  case  with  those  which  have  nothing  on  the  debtor,  or  nothing 
on  the  creditor  side.  The  overplus  of  debt  or  credit  in  an  account — or,  in  other 
words,  the  sum  which  must  be  added  to  one  side  in  order  to  make  it  equal  to  the 
other,  is  called,  in  commercial  language,  the  balance.  It  may  also  be  termed 
profit  or  lossy  plus  or  minus.  If,  then,  the  profit  of  all  those  accounts  which  have 
yielded  any,  be  placed  on  one  side,  and  the  loss  of  all  those  which  have  sustained 
anv  Ott  the  other,  the  sum  of  these  two  accounts  ought  to  be  the  same.  But  in 
order  to  ascertain  the  real  return  or  profit  of  the  tmdertaking  during  a  year,  it  is 
necessary,  in  the  first  place,  to  add  to  tbe  general  debit  of  the  account  tne  loss  on 
all  those  accounts  which  were  necessary  to  carrying  on  the  system  of  operations, 
or,  what  comes  to  the  same  thing,  the  expenses  of  the  establishment ;  and,  sec- 
ondly, the  credit  of  the  preceding  year. 

On  the  other  hand,  the  proprietor's  debt,  or  the  amount  of  that  which  he  has 
drawn  from  the  estate,  whether  in  money  or  in  kind  ;  secondly,  the  debt  of  ex- 
penses attendant  on  improvements ;  thirdly,  that  of  the  following  year ;  and 
fourthly  and  lastly,  the  debt  of  casualties  and  accidents  which  must  be  borne,  not 

Sthe  undertaking,  or,  what  comes  to  the  same  thing,  by  the  farmer — supposing 
B  estate  is  fermed  out — but  by  the  estate  itself,  or  by  the  proprietor  (and,  there- 
fore, a  special  account  should  be  kept  open  for  the  insertion  of  these  casualties) 
-—all  these  items  must  be  added  to  tne  credit  side  of  the  account  which  is  about 
to  be  balanced.  The  residue  which  is  lefl,  after  one  accotmt  has  been  deducted 
from  the  other,  is  the  true  net  profit  or  loss. 

I  should  advise  all  those  who  may  wish  to  adopt  this  method  of  book-keeping, 
to  make  trial  of  it  for  one  year  at  first,  and,  during  that  period,  to  continue  using 
the  method  to  which  they  were  previously  accustomed,  in  order  that  their  ao- 
coonis  may  not  be  embarrassed  and  spoiled  by  errors  which  might  not  perhaps  at 
first  be  discovered. 

Whoever  has  once  adopted  this  method,  and  entered  fully  into  the  spirit  of  it, 
will  iiever  afterwards  give  it  up,  or  re^et  the  trouble  which  it  may  have  occa- 
sioned to  him  at  first.  The  clear,  precise,  and  accurate  manner  in  which  it  dem- 
onstrates every  result,  not  only  of  each  particular  part  or  operation  of  the  rural 
economy,  but  also  of  the  relations  which  the  several  parts  Dear  to  each  other ; 
the  hints  which  may  be  derived  from  it  for  the  improvement  of  the  system  of 
management  and  cultivation  ;  the  facility  which  it  affords,  and  with  which  it 
enables  any  one  to  retain  an  absolute  control  over  the  agricultural  operations  and 
the  consumption  of  food,  even  while  in  his  own  chamber,  or  while  absent ;  and 
lastly,  the  indications  which  it  gives  of  the  various  objects  to  which  attentioa 
ought  to  be  directed — ^all  these  will  tend  abundantly  to  compensate  for  the  care 


which  will  be  required  in  order  ^o  reduce  it  perfectly  to  practice,  and  particular- 
ly in  the  first  year.  During  that  period,  the  most  difficult  and,  nevertheless,  the 
most  necessary  part  of  the  system,  is  to  establish  the  day-books,  and  keep  them 
in  a  proper  manner  ;  but  here,  also,  the  difficulty  lies,  not  in  the  thing  itself,  but 
only  m  the  ideas  and  principles  which  must  be  imparted  to  those  persons  to  whom 
the  keeping  of  the  books  is  entrusted.* 

PROPORTION  OF  THE  BiANURE  TO  THE  QUANTITY  OF  FODDER  AND  THE  NUMBER  OF 

CATTLE.t 

The  principal  article  which  contributes  most  to  the  formation  of  the  plants 
which  we  cultivate,  which  causes  them  to  grow  and  to  bear  the  seed  which  is 
destined  for  their  reproduction,  is  manure,  or  the  mould  produced  by  its  decom- 
position. 

The  quantity  and  quality  of  the  plants  which  we  propagate  depends,  therefore, 
on  the  quantity  and  richness  of  the  manure  which  we  can  afford  them.  Next, 
then,  to  labor  and  the  manner  of  superintending  its  execution,  the  subjects  which 
most  naturally  present  themselves  to  our  consideration  are,  the  nature  of  ma- 
nures, the  means  of  obtaining  them,  and  the  proportion  between  the  quantity  of 
the  manure  and  that  of  the  produce. 

Attempts  have  been  made  to  supply  the  place  of  manure  by  an  increase  of  la- 
bor, or  to  supply  the  place  of  labor  by  an  additional  quantity  of  manure,  but  the 
success  of  these  experiments  has  necessarily  been  merely  apparent  at  first,  and 
but  of  short  duration.  Jethro  Tull  ima^ned  that  he  could  altogether  dispense 
with  manure  and  replace  it  by  the  application  of  frequently  repeated  tillage  ap- 
plied to  his  crops,  sown  in  rows,  and  by  the  complete  division  of  the  parts  of  the 
soil  produced  by  that  means.  The  plan,  at  first,  turned  out  favorably  for  himself 
and  his  followers,  for  they  had  a  fertile  soil  to  work  upon,  which  had  for  a  loag 
time  previously  been  plentifully  supplied  with  manure  ;  in  fact,  by  repeated  til 
lajB^e  and  the  consequent  exposure  of  the  soil  to  the  action  of  the  air,  all  the  nu- 
tritive particles  contained  in  it  were  converted  into  extractive  matter  fit  for  the 
food  of  plants,  and  thus  brought  into  the  service  of  the  roots  and  their  fibres. 
But  this  efiect  can  only  last  for  a  few  years ;  and  wherever  this  system  of  draw- 
ing upon  the  riches  oi  the  soil  is  closely  followed,  it  will  eventually  render  it  so 
poor,  that  plentiful  and  repeated  manurings  will  scarcely  be  able  to  restore  it  to 
anything  liKe  fertility. 

There  certainly  are  some  kinds  of  land  which  are  naturally  so  rich  in  them- 
selves, and  which  have  been  so  little  impoverished  by  cultivation,  that  they  do 
not  require  manure ;  but  these  are  rarely  to  be  met  with,  and  form  exceptions  to 
the  general  rule  ;  we  shall  treat  of  them  more  at  length  in  the  proper  place.  It 
very  frequently  happens  that  the  degree  of  fertility  possessed  by  any  particular 
field  or  piece  of  land,  and  which  is  entirely  owing  to  the  land  having  been  used 
as  meadow  ground  for  some  time,  and  from  a  number  of  cattle  having  been  kept 
upon  it,  is  attributed  to  the  nature  of  the  soil. 

*  Hie  author  hM  given  a  lengthened  deacrlptlon  of  the  «▼items  that  axe  adopted  tai  keeping  aeriounti  in 
agricultural  eatabluhmenta,  a  snbfeetthat  haa  obtained  much  attention  in  this  country,  and  in  which  conaid- 
erable  diflSculty  haa  been  eiqwrienced  when  actemptod  to  be  followed  out  to  the  extent  of  which  it  would 
aeem  to  be  capable.  The  ayttem  finally  recommended  by  the  author  differs  little  fhmi  the  most  approred 
method  in  dus  country,  fn  which  every  chief  article  and  operation  on  a  farm  is  entered  in  a  separate  ae< 
count ;  that  is,  everr  article  and  operation  that  influences  the  conduct  of  the  establishment,  and  the  final  loas 
or  gain,  and  which  it  Is  necessary  to  exhibit  in  a  separate  form  and  disjoined  from  other  contingencies.  Hie 
result  of  each  separate  account  appean  in  a  money  column,  to  which  standard  all  values  are  reduced ;  and 
tfie  balance  of  tins  column  shows  the  profit  or  loss  in  the  speculation. 

The  difficulty  lies  in  determining^  the  number  of  separate  accounts,  and  in  limiting  the  unnecesaary  multi- 
plication of  books.    Some  speculative  writen  have  carried  their  ideas  very  far.  and  have  propoaed  aeparate 
accounts  for  each  field ;  but  they  involved  themselves  in  valuations  very  difficult  to  be  ascertained,  and  in 
calculations  not  required  for  the  purpose  in  view.    One  book,  called  a  "  ledger,"  may  comprehend  each  aep- 
arate account  in  columns,  and  to  which  book  all  the  other  detached  accounts  will  be  carried.    The  number 
of  the  latter  will  depend  on  the  nature  and  extent  of  the  establishment :  labor-books  are  indispensable,  and 
beyond  these  two  dlvirioos,  few  coooems  will  require  any  more.    A  separate  cash-book  is  now  much  used, 
containins;  every  particular  of  the  sums  of  money  expended,  and  by  which  is  seen  the  genera]  state  of  re- 
ceipts ana  expenditure  of  the  whole  business,  without  the  trouble  m  referring  to  each  separate  head  in  the 
ledger.    Many  plans  and  books  are  proposed  to  be  kept  by  amateun.  which  are  not  required  by  the  practi- 
cal  man ;  but  every  person  who  knows  his  business,  and  thinks  on  what  he  is  required  to  do,  win.  as  the 
^     author  very  Judiciously  observes,  form  a  plan  to  suit  the  situati«»!  and  circumstances,  and  for  which  purpose 
I     a  careftd  study  and  examination  of  every  plan  publiihed  will  atTord  materials  of  solection,  as  no  single 
^     method  can  be  devised  which  will  be  adapted  to  every  circumstance  of  cultivation  and  locality. 

t  In  order  to  enter  more  fully  into  the  views  of  the  author,  and,  at  his  request,  I  have  remodeled  this  dtap- 
ter.  so  as  to  hisert  in  it  those  obserrations  and  those  modifications  which  were  originally  inserted  in  the  be- 
ginning of  the  second  volume  of  the  German  edition.  [French  7V«asL 
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Although  nature  furnishes  a  number  of  subatances  which  tend  to  quicken  ▼€- 
getatioD,  either  by  augpentinf  the  vital  principles  or  by  assisting  in  the  decom- 
position of  the  mould,  it  is  only  the  mould  or  humus  (finely-divided  organic  mat- 
ter) which  is  capable  of  the  requisite  decree  of  decomposition,  or  the  veeeto- 
animal  manures,  which  supply  to  plants  the  most  essential  particles,  and  Uiose 
most  necessary  for  their  nourishment.  I  sa}r  their  most  essential  particles,  be- 
cause they  could  likewise  derive  some  nourishment  from  the  decomposition  of 
water  as  well  as  from  the  gaseous  substances  contained  in  the  air,  and  from  their 
combination  ;  and  that,  if  instead  of  removing  the  plants  from  the  spot  on  which 
they  grow,  they  were  suffered  to  remain  there  and  decompose  and  resolve  them- 
selves into  earth,  the  operation  of  these  principles  would  tend  to  increase  and 
multiply  the  mass  of  vegetable  products  over  the  surface  of  the  earth,  or  of  any 
particukr  field.  This  fact  appears  to  be  demonstrated  by  the  astonishing  fertility 
of  those  soils  which  have  never  been  cultivated,  as,  for  mstance,  those  of  ancient 
forests. 

With  regard  to  that  portion  of  the  earth  which  cannot  be  decomposed,  and 
which  resists  the  action  of  fire,  the  experiments  made  by  De  Saussure  and  Schra- 
der  tend  to  prove  that  it  has  little  to  do  with  the  positive  act  of  vegetation,  and 
only  contributes  to  it  by  receiving  the  roots  of  the  plants  and  preserving  their 
nutritive  matter,  but  is  itself  incapable  of  affording  them  sufiicient  nourishment 
for  their  support. 

But  as  plants  derive  the  substance  necessary  for  their  nourishment  from  the 
humusy  or  decomposing  animal  and  vegetable  matter,  it  of  course  follows  that 
this  matter  must  be  «Cminished,  and,  in  course  of  time,  exhausted  by^  the  vege- 
tation of  plants  *in  the  soil ;  and  the  rapidit^r  and  dejgree  of  this  diminution  and 
exhaustion  will  be  in  proportion  to  the  nutrition  which  these  plants  absorb,  or, 
what  amounts  to  fhe  same  thing,  in  proportion  to  the  nutrition  which  thev  con- 
tain ;  supposing,  however,  that  they  are  gathered  and  taken  off  the  ground. 

The  strength  of  the  vegetation  and  the  quantity  of  each  product  is  determined 
by  the  proportion  of  nutritive  juices  or  succulent  properties  contained  in  the  soil, 
tiy  the  terms  «  nutritive  juices  "  or  '<  succulent  properties,"  we  mean  to  designate 
that  portioD  of  the  mould  which  is  in  a  fitting  state  to  be  taken  up  by  the  roou 
of  the  plants,  that  which  constitutes  the  richness  and  is  the  chiet  cause  of  the 
fertility  of  the  soil ;  and  we  admit  that  the  quantity  of  these  juices  is  modified, 
augmented,  or  diminished  by  each  product  which  is  taken  from  the  soil,  because 
every  crop  we  take  from  the  field  serves  more  or  less  to  exhaust  the  fertility  of 
the  soU,  and,  unless  we  return  it  some  equivalent  in  the  form  of  manure,  it  will 
venr  soon  become  a  barren  waste. 

The  degree  in  which  these  nutritive  juices  are  absorbed  or  diminished,  is  in 
proportion  to  the  size,  weight,  and  also  to  the  nature  of  the  produce.  With  re- 
gard to  the  whole  class  of  cereals,  both  general  experience  and  individual  experi- 
ments tend  to  prove  that  the  diminution  is  in  direct  proportion  to  the  nutntive 
substances  which  these  plants  themselves,  and  particularly  their  grain,  contain. 

It  is  well  known  that  wheat  absorbs  them  and  exhausts  the  land  much  sooner 
than  rye,  that  rye  exhausts  it  much  sooner  than  barley,  and  barley  much  sooner 
than  oats.  Experiments  commenced  by  many  persons,  and  which  are,  in  fact, 
hardly  yet  completed,  demonstrate  the  existence  of  this  proportion  more  clearly 
than  could  have  been  expected. 

According  to  be  best  analysis  that  Einhof  has  formed  of  the  different  quantities 
of  nourishing  and  succulent  properties,  as,  for  instance,  gluten,  starch,  and  mu- 
cilaginous sugar,  contained  in  each  kind  of  grain,  there  appears  to  be  the  follow- 
ing proportion : — 

la  Wheat» 78  percent 

Kye 70 

Barley,  accordizig  to  the  qoalitiea  axMl  «peciea, 85  to  70  " 

Oata, 58 

but  the  analyaia  of  tbis  kiod  of  grain  la  not  yet  completed. 

Lentil^ 74  « 

Pea% 75J  " 

French  Beana» 85  « 

Windaor  Bean«, 68J  •' 

Horac  Beana, 73  « 
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Thvm,  a  bnafael  of  Wheat  of. 92  lb«,  contaiiu  71-76  of  nutritive  JoicM* 

*'  Rye 86    "         »        60-2  " 

"  Barley 72    "         "        486  " 

Oats 52    "         "        3016 

"  Peas 100    "         "        75-5  " 

"  Horse  Beans 103    "         "       7ö'19  '• 

From  these  data,  and  by  taking  into  account  the  differences  in  the  nature  of 
the  succulent  properties  themselves,  as  well  as  in  the  straw  and  in  the  whole  of 
the  experiments  relative  to  this  matter,  into  which,  however,  we  shall 
not  enter  until  we  come  to  treat  of  each  product  separately,  we  will  admit 
that  the  crops  of  min,  properly  speaking,  bear  the  following  proportions  to  each 
other  as  re^ds  their  nutritive  prmciples  and  the  degree  in  which  they  exhaust 
the  soil:— 

Wheat» 13 

Rye 10 

Barley 7 

Oat^ 5 

Tbns,  6  bushels  of  Rye  are  equal  to   4*61  of  Wheat. 

8-58  of  Barley. 
12-     of  Oats. 

We  ought,  therefore,  to  expect  that,  when  a  certain  quantity  of  nutritive  mat* 
tear  is  spread  over  a  soil  which,  from  its  composition  and  physical  qualities,  is 
equally  fitted  to  produce  any  (me  of  the  cereal  plants,  a  crop  of  grain  equal  to 
this  proportion  will  be  produced ;  especially  if,  besides,  we  can  ensure  the  exist- 
ence of  this  equality  united  with  cultivation  and  the  temperature  brat  adapted 
10  the  kind  of  grain  that  is  used.  This  proportion  generally  exists  in  the  crop ; 
for,  if  at  one  time  we  obtain  a  more  plentiful  return  than  wm  expected,  the  fol- 
lowing harvests  will  be  proporticually  diminished. 

The  relation  of  the  produce  to  the  exhausting  property,  has  not,  as  yet,  been 
determined  with  any  degree  of  precision,  excepting  in  those  kinds  of  grain  m 
most  common  use.  As  to  other  vegetable  products,  we  do  not,  as  yet,  know  any 
thing  definite  respecting  them ;  the  results  are  doubtless  very  different  where 
these  crops  occur  very  frequently,  instead  of  being  used  as  intermediate  or  alter- 
nate products  with  separate  crops  of  the  gramineous  grain-bearing  plants.  We 
shall  not  enlarge  on  this  subject,  until  we  come  to  speak  of  the  succession  of 
crops,  and  shalfonly  observe  here,  that  vegetables,  peas,  beans,  and  vetches  have 
been  regarded  as  amelicnrating  crops ;  and  their  possessiuff  this  property  has  been 
attributed  to  the  shade  which  their  leaves  produce,  the  kind  of  culture  they  re- 
quire while  growing,  which  loosens  the  soil  and  keeps  it  clear  of  weeds,  the  air 
which  they  exhale,  and  the  stem  and  large  roots  wnich  they  leave  in  the  soil. 
Many  persons  have  considered  these  crops  as  equivalent  to  a  dead  fallow,  when 
thev  are  not  repeated  too  frequently  in  the  same  place,  and  when  the  plants  are 
both  vigorous  and  close  together,  which  can  only  happen  where  the  land  is  in 
good  condition.  Experience  and  theory,  however  tend  to  prove  that  it  is  going 
rather  too  far  to  compare  these  crops  to  a  dead  fallow,  which  latter  really  causes 
an  actual  iacrease  in  the  nutritive  portion  of  the  soil.  The  number  oi  experi- 
ments on  this  subject  which  have  been  made  on  land  cultivated  according  to  the 
triennial  rotation  of  crops,  has  induced  a  great  number  of  sLj^riculiurists  to  think 
that,  supposing  the  quantity  of  manure  and  the  number  of^plowings  to  be  the 
same  in  both  cases,  the  crop  of  autumnal  com  and  the  spring  crop  by  which  it  is 
succeeded  will  be  about  a  bushel  less  in  quantity  than  they  would  have  been 
after  a  dead  fallow.  But  ten  degrees  less  of  fertility  will  not  explain  this  defi- 
ciency ;  it  will  require  rather  from  seventeen  to  twenty  degrees,  for  the  rye  will 
absorb  five  out  of  the  seventeen,  before  it  can  produce  a  bushel  of  grain  ;' conse- 
quently, if  the  fertility  of  the  soil  is  diminished  irom  seventeen  to  twenty  degrees, 
the  produce  in  rye  will  also  be  diminished  by  ai  bushel,  and  the  spring  crop  will 
be  reduced  in  proportion  to  the  twelve  or  fifteen  degrees  which  still  remain  to  be 
used.  For  this  reason  I  fix  the  positive  exhaustion,  or  impoverishment  occasioned 
by  crops  of  vegetables,  at  ten  degrees,  and  take  that  as  a  general  average,  with- 
out pausing  to  inquire  whether  the  crop  is  plentiful  or  not ;  because  experience 
teaches  us  that  the  finer  the  vegetation,  the  less  does  it  impoverish  the  soil. 
Some  attentive  observers  have  remarked,  that  when  the  winter  crop  of  com  was 
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▼ery  fine  &nd  abundant  after  peas,  the  spring  crop  was  proportionably  poor ;  in 
these  cases,  therefore,  they  sowed  oats  instead  of  barley.  Superficial  observa- 
tions have  rendered  the  opinions  exceedingly  diversified  with  regard  to  the  greater 
or  less  exhausting  properties  of  other  proiucts.  Many  agricultarists  assert,  that 
potatoes  deteriorate  and  exhaust  the  productive  power  of  the  soil  very  much ; 
and  adduce  iü  support  of  this  opinion  the  ill-success  of  the  autumnal  crop  of  com 
which  succeeds  the  potato  crop;  this  assertion,  however,  generally  emanates 
from  those  who  sow  their  seed  immediately  afterwards,  without  any  previous 
preparation,  or  without  the  interposition  of  any  ameliorating  crops — as  turnips, 
or  grass — and,  consequently,  when  the  land  is  in  an  unfavorable  condition  for  the 
reception  of  grain.  On  the  other  hand,  we  meet  with  persons  who  cultivate  the 
spring  crop  after  potatoes,  and  are  ready  to  maintain  that  it  yields  equally  as 
well  as  the  autumnal  crops  which  succeed  a  fallow.  It  has  been  lately  proved 
by  several  experiments,  that  potatoes,  and  other  roots  cultivated  successfully,  ex< 
haust  those  soils  which  were  previously  in  good  condition  but  little.  This,  how< 
ever,  seems  to  me  to  be  carrymg  the  matter  too  far :  my  own  observations  have 
led  me  to  believe  that  two  loads  of  manure  per  acre,  each  containing  twenty 
quintals,  will  more  than  eaual  the  impoverishment  occasioned  by  a  crop  of  pota- 
toes ;  at  least,  wherever  I  have  allowed  this  quantity,  I  have  never  been  able  to 
detect  anv  diminution  in  the  two  crops  of  grain,  viz.  rye  and  barley,  which  fol- 
lowed. 1  must  entreat  all  persons  who  have  the  opportunity,  to  pay  attention  to 
this  subject.  Here,  again,  there  ought  to  be  some  difference  made  between  the 
treatment  of  the  soil  after  a  plentiful  crop,  or  after  one  which  is  not  so  abundant. 
If  the  potatoes  are  planted  very  closely  together,  they  certainly  produce  a  greater 
quantity  ;  but  then  they  cannot  be  so  carefully  cultivated ;  tne  fertilizing  influ- 
ence of  the  cultivation  is,  consequently,  very  considerably  diminished,  and  the 
soil  is  more  impoverished.  I  am,  therefore,  content  with  80  bushels  of  produce, 
for  the  small  quantity  of  five  bushels  of  seed,  per  acre.  Thus,  I  reckon  the  ex- 
haustion which  they  occasion  at  thirty ;  attributing  to  them,  on  the  other  hand, 
the^me  fertilizing  influence  as  that  of  a  fallow,  namely,  ten  degrees.* 

The  exhaustion  or  impoverishment  occasioned  by  crops  of  grain  may  be  re- 
paired in  three  ways : — 

In  the  first  place,  by  the  carrying  and  incorporation  of  manure,  properly  so 
called.  The  nutritive  faculty  of  the  soil  is  more  or  less  augmented  in  proportion 
to  the  quality  of  this  manure ;  and  the  goodness  of  the  crop  is  also  regulated  by 
the  same  power,  at  least  to  a  certain  point ;  but  beyond  that,  the  manure  becomes 
absolutely  injurious,  causing  over  luxuriant  growth  of  com.  In  forming  an  esti- 
mate of  the  amelioration  or  deterioration  of  the  soil,  we  may  regard  a  load  of 
dung,  taken  at  a  suitable  degree  of  fermentation,  and  weighing  2,000  lbs.  as  equal 
to  ten  de^ees  on  an  acre  of  land  ;  and  thus,  five  such  loads  of  manure  would  be 
equal  to  fifty  decrees. 

The  nature  ofthe  manure  must  likewise  be  taken  into  consideration ;  we  have 
here  supposed  it  to  be  common  manure,  composed  of  the  excrements  of  cattle, 
or  of  horses  and  pi^s,  and  combined  with  straw  or  litter.  The  dung  of  sheep, 
especially  that  distributed  over  the  fields  by  the  pasturing  of  these  animals  on 
them,  is  not  equally  eflicacious ;  it  becomes  more  rapidly  the  food  of  plants,  but 
it  is  also  more  quickly  exhausted.! 

*  The  author,  from  experience,  recommends  the  applicttdon  of  a  small  qoandty  of  dung  on  land  that  has 
produced  a  crop  of  potatoes,  in  order  to  correct  the  (suppoaed  f)  deterioration  inflicted  on  the  soil  by  that 
piaat.  Though  lie  has  rapUed  dung  on  the  supposition  that  the  crop  unduly  exhausts  the  sou,  he  seems  in 
doubt  if  the  exhaustion  be  reel  or  imoffinary,  and  advises  fUnher  attention  to  the  subject  A  long  and  reiy 
extensive  indiTidual  experience,  in  which  potatoes  and  turnips  were  cultivated  on  a  great  variety  of  sous» 
loamy  days,  sands,  and  gravels,  in  the  same  Held,  and  with  the  same  management  in  every  respect,  never, 
in  any  one  instance,  diowedthe  least  visible  difference  on  any  succeeding  crop— wheat,  barley,  oats,  or  grasa 
seeds ;  on  the  contrary,  it  is  thought  that  all  the  crops,  especially  the  last  mentioned,  thrive  best  on  potato 
tilth,  from  the  greater  degree  of  pulverisation  which  the  land  receives.  Belief  can  hardly  be  given  to  the 
aascuinn,  that  a  i^nsen  crop,  whose  soil  is  manured,  cleaned,  and  pulverixed.  can  exhaust  land  more  than 
two  or  three  gram  crops  m  succession ;  the  current  opinion  must  nave  arisen  from  attributins  the  efl:ect  to 
the  vrrooff  cause,  and  tnat  opinion  seems  to  have  misled  the  author  so  far  as  to  induce  the  appucation  of  an 
additional  quantity  of  manure,  without  sufficient  reason  for  such  an  application. 

t  Experience  will  receive  with  limitation  this  observation  of  the  author,  that  land  is  exhausted  by  heavy 
crops  of  escutent  plants,  and  that  it  is  emiched  by  thin  slight  crops  from  admitting  more  perfect  cultivation. 
General  observstion  would  lead  to  a  contrary  conclusion  in  this  country;  in  the  caseof  tfam  strag^nff  crops 
of  any  kind,  the  benefit  imparted  by  the  shade  of  close  crops  is  wholly  wanting,  and  exposure  would  seem 
to  be  detrimental.  The  quantity  of  seed  «Qowed  by  the  author  to  an  acre  g?  pouto  ground  is  only  five 
bushels ;  the  produce  is  sixteen  from  one,  which  is  about  an  average  crop  in  this  kingdom. 
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Secondlf,  by  what  is  called  repose,  or  inactivity  (repos)^  or»  rather,  by  the 
conversion  of  the  fields  into  pasture  grounds.  The  putrefaction  of  the  herbage 
which  grows  spontaneously,  of  the  worms  and  insects  that  lodge  in  it,  and  the 
excrements  of  tne  cattle  which  pasture  on  it,  communicate  to  the  soil  a  nutritive 
power,  which  is  greater  or  less  in  proportion  to  the  state  of  the  land  when  it  was 
led  to  nature,  to  the  abundance  and  vigor  of  the  vegetation,  and  to  the  quantity 
of  excrements  voided  by  the  cattle.* 

This  advantage  may  be  fixed : 

{a)  According  to  an  inverse  proportion  of  the  extent  necessary  for  the  whole 
maintenance  of  a  cow. 

If  3  J  acres  be  sufficient,  this  amelioration  may  be  considered  as  equal  to  10  degrees. 
If  3  "  "  "  "  11 

If2|  "  "  "  «  12 

If  2|  "  "  "  "  13         " 

If  2  "  "  "  "  14         « 

On  the  other  hand,  if  3|  acres  are  required  for  a  cow,  the  amelioration  can  only 

be  considered  as  equal  to 1 8 

«  if  4  «  6 

if  4J  "  4 

(b)  Or  according  to  the  state  of  fertility  in  which  the  soil  was  allowed  to  grow 
herbage.  • 

If  the  soil  contained  40  decrees  of  fertility,  then  it  annually  gains  10  degreei. 
50  "  "  11        " 

U  gQ  U  u  12  *' 

H  70  «  «  13  «« 

"  80  «  **  >14  " 

«  90  **  •*  15  ** 

I^  on  the  contrary,  only  30  "  "  8       " 

20  "  "  6        " 

"  10  "  "  4        " 

When  we  come  to  treat  more  particularly  of  herbage,  we  shall  enter  more 
fully  into  an  explanation  of  the  method  of  determining  the  value  of  the  pasturage, 
according  to  the  degree  of  fertility  contained  in  the  soil. 

The  additional  fertility  which  is  produced  by  clover,  varies  according  to  the 
closeness  of  the  crop,  and  the  length  of  shoot  which  the  plants  are  suffered  to 
attain  before  they  are  buried  by  plowing  ;  and  this  latter  circumstance  has  a  very- 
material  influence  on  the  improvement  produced  by  clover.  In  fact,  it  is  evident 
that  when  this  plant  is  thick  and  averages  from  eight  to  nine  inches  in  hight,  it 
yields  a  very  considerable  proportion  of  vegetable  manure  to  the  soil ;  but  the 
thicker  the  clover,  the  greater  will  be  this  advantage,  because  then  one  plowing 
will  be  sufficient.  It  may  be  laid  down  as  a  general  principle,  that  clover  sown 
on  land  containing  60  degrees  of  fertility,  will  improve  it  by  10  degrees ;  if  the 
land  contains  70  degrees,  the  improvement  will  amount  to  12  degrees ;  if  80,  to 
U ;  and  if  90,  to  16,  &c.  &c 

The  same  may  be  observed  with  regard  to  vetches  cut  while  green,  if  before 
bur}ing  them,  they  are  allowed  to  stand  and  sprout  again ;  but  this  second 
growth  can  only  take  place  where  the  plants  are  thick  and  vigorous,  and  where 
ihey  were  mown  just  as  they  had  begun  to  flower. 

Thirdly,  by  a  dead  summer  fallow,  attended  with  proper  cultivation ;  by  means 
of  which  the  soil  will  not  only  be  cleaned  and  pulverized,  but  will  likewise  re- 
ceive positive  nutrition,  as  well  from  its  different  parts  being  successively  sub- 
mitted to  the  fertilizing  influence  of  the  gases  contained  in  the  atmospheric  air, 
as  from  the  putrefacticm  of  the  plants  and  roots  buried  in  it  by  the  operation  of 
plowing  being  hastened  and  expedited.  The  more  vigorous  and  better  the  soil, 
the  more  efficacious  does  the  tallow  become ;  and  in  proportion  as  it  has  been 
complete,  and  the  soil  has  been  thoroughly  cleaned,  pulverized,  and  aerated,  and 
the  nutritive  particles  which  it  contained  brought  into  action,  will  the  subsequent 
crops  be  abundant.  It  is,  however,  a  fact  that  in  this  manner  a  greater  degree 
of  ezhaustioQ  is  subsequently  created. 

*  Hie  crops  of  the  fkrmer,  If  used  in  their  green  or  unripe  state,  exfasast  the  scnl  which  produced  them 
in  a  much  lets  degree  than  tiie  Mine  crops  when  •utfered  to  ripen  tlieir  seed ;  for  thehr  ialiae.  and 
oUier  mattert,  increiue  in  propoitian  as  the  plants  attain  matnriry.  Now,  the  ameliorating  grast  lands  te 
which  our  «xcellent  author  aUudes  are  those  Ted  incessantiy  by  the  live  stock  of  tho  farm ;  the  produce 
consumed  green ;  the  soil  constantly  enriched  by  the  excremenu  of  the  cattle  by  which  they  are  deposited. 
(346) 


t^*0*0^0^0^0^0^0^0^^^^f^f^f^0^f^^^f^ß^i^>^f^^^^^^^^^^^^*0^^^t^*^^^»^>0*0^0*^^r^f^ß^>^ß^^0^f^ 


MANURE FODDER CATTLE. 


76 


There  is  no  doobt  that  the  fallow  absorbs  or  attracts  the  fertilizing  properties 
of  the  atmosphere,  and  that  the  better  the  condition  o^he  soil  the  greater  is  the 
quantity  of  nutritive  particles  thus  absorbed ;  besides,  the  richer  the  soil  the 
greater  wül  be  the  quantity  of  weeds  which  spring  from  it,  and  the  putre&ction 
of  which  will  also  contribute  to  ameliorate  it.  From  these  considerations  we 
may  conclude,  that  if  the  soil  contains  40  degrees  of  fertility,  the  fallow  will  add 
10  to  it ;  if  50,  the  increase  will  amount  to  11 ;  if  60,  to  12,  and  so  on. 

£Tery  one  must  determine  for  himself,  according  to  his  own  situation  and  cir- 
camstances,  which  of  these  three  methods  of  improving  the  land  will  suit  him 
best.  Should  he  hare  succeeded  in  being  able  to  procure  an  abundant  quantity 
of  manure  from  his  own  farm,  he  will,  doubtless,  imd  the  first  mentioned  mode 
to  be  the  most  efficacious ;  but,  unless  that  be  the  case,  the  other  two  may  be 
adrantageouslv  adopted. 

A  field  is  seldom  so  much  exhausted  by  the  crops  which  it  has  successively 
produced  as  to  be  incapable  of  yielding  any  further  produce.  It  may,  however, 
be  so  much  impoverished  that  the  value  of  the  crop  will  barely  cover  the  ex- 
penses of  cultivation.  This  faculty  of  poductic»  inherent  in  the  soil  is  desig- 
nated the  natural  fertility.  There  are  different  degrees  of  this  fertility ;  when  it 
is  80  high  that  an  acre  of  land  may  still  be  made  to  yield  two  bushels  of  rye 
more  tluin  the  quantity  sown,  and  nevertheless  must  not  be  sown  again  from  frär 
of  exhausting  it  too  much,  until  it  has  been  manured  or  suffered  to  rest,  or  be  fal- 
lowed, then  lU  natural  fertility  is  supposed  to  be  equal  to  40  degrees ;  and  this  is 
the  greatest  extent  of  exhaustion  which  a  piece  of  land  of  average  quality,  should 
erer  be  sufiered  to  reach.  Good  barley  land  which  does  not  contain  more  than 
sixty  parts  in  a  hundred  of  sand,  a  small  quantity  of  lime,  and  perhaps  about  two 
parts  in  a  hundred  of  finely-divided  organic  matter,  will  seldom  become  so  much 
unpoverished,  unless,  indeed,  it  be  purposely  exhausted.  When  it  has  been  ma- 
nured once  in  six  years,  we  always  attribute  to  it  60  degrees  of  fertility,  even 
thoogh  it  may  have  produced  four  crops  of  grain ;  and  we  may  then,  if  we  choose 
yet  farther  to  exhaust  it,  also  obtain  other  crops,  care  being  used  to  choose  those 
which  will  only  require  nutriticm  in  proportion  to  this  numoer  of  degrees.  It  is 
generally  supposed  that  the  more  favorable  the  constituent  parts  of  the  soil  to 
the  reproducuon  of  vegetation,  the  greater  will  this  natural  fertility  be ;  and 
that,  in  proi>ortion  as  the  soil  is  of  an  argillaceous  nature,  it  will  be  more  difficult 
for  it  to  be  impoverished  to  that  extent  which  we  have  here  designated  by  40 
degrees,  and,  for  the  reason  that  it  retains  the  nutritive  juices  longer,  will  pro- 
duce less  returns  to  cultivation,  while  it  possesses  within  itself  a  richness  which 
only  requires  to  be  brought  into  action  by  thoroughly  dividing  the  integral  parts 
which  contain  the  nutritive  and  succulent  matter.  It  requires  a  great  deal  of  art 
thoroughly  to  exhaust  land  of  this  nature ;  but,  when  once  it  is  done,  an  im- 
mense sum  must  be  expended  before  it  can  be  restored  to  a  proper  degree  of 
fertility. 

This  property  of  the  soil  which  we  term  its  natural  fertility,  because  it  is  in- 
nate, and  possessed  by  the  soil  at  the  time  we  bestow  fresh  nutritive  matter  on 
it,  and  particularly  when  we  recommence  the  rotation  or  succession  of  crops,  and 
forms  the  ground-work  of  the  amelioration  which  we  wish  to  produce— this  fer- 
tility, I  say,  is  increased  or  diminished  according  to  the  quantity  of  manure  which 
is  mixed  in  the  land,  and  the  number  and  kind  of  crops  which  are  produced  du- 
ring the  course  of  the  rotation. 

TInu,  if  t  field  ha«  receiTed  five  load«  of  manure,  each  containing  90  quintals,  fi>r 

diit  miut  be  allowed 50  degrees. 

Fora  dead  fallow 10 

For  ito  natanl  iertüity 40 

TlmiithewboIeaiBoantofrichneaaandnatritionmay  bevalaed  at 100  degrees. 

Others  endeavor  to  attain  the  same  end  by  means  of  trenching  with  the  spade, 
acting  on  the  belief  that  the  under  layer  oi  the  soil  ac^iuires  additional  fertilitv 
while  it  lies  buried  and  inactive,  and  that  when  brought  to  the  surface  it  will 
bear  abundant  crops  ;  and  they  fancy  that  by  changing  the  layer  of  the  earth 
erery  year  they  shall  ensure  good  crops,  without  bemg  obliged  to  replenish  the 
land  with  nutritive  matter. 

It  certainly  does  occasionally  happen  that  on  some  soils,  where  the  layer  which 
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ifl  turned  up  and  brought  to  the  surface  is  composed  of  a  mixture  of  substances 
which  contain  combinations  of  oxygea  and  hydrogen  susceptible  of  decomposition» 
this  system  appears  to  be  successful  for  a  time ;  but  it  will  not  endure  for  any 
length  of  cultivation,  for  after  having  produced  a  few  crops  without  being  ma- 
nured, the  land  becomes  so  po«r  as  to  be  incapable  of  affording  the  smallest  nour- 
ishment to  plants.* 

In  the  neighborhood  of  large  towns,  where  manure  can  be  obtained  at  a  low 
price,  and  in  countries  where,  on  account  of  the  great  extent  of  pasture  lands, 
a  large  number  of  cattle  are  kept,  little  labor  is  bestowed  on  the  ground  ;  it  is 
never  suffered  to  lie  fallow ;  the  proper  rotation  of  crops  is  not  observed ;  the 
fields  are  sown  with  grain  every  year,  and  frequently  with  the  same  kind  of 
plants.  In  those  places,  on  the  other  hand,  where,  from  want  of  fodder,  a  small 
quantity  of  dung  can  be  obtained,  the  farmers  seek  to  improve  their  lands  by 
constant  plowing  and  cultivation,  and  particularly  by  allowing  them  to  lie  fallow, 
and  either  converting  them  into  pasture  grounds  or  leaving  them  perfectly  inac- 
tive. This  circumstance  constitutes  the  great  difference  between  the  systems  of 
cultivation  pursued  in  Holstein  and  Mecklenberg,  which  are  otherwise  so  similar. 
In  the  former  country  they  manure  the  land  very  plentifully,  and,  in  order  to 
accomplish  that  purpose,  they  devote  a  considerable  portion  of  it  to  the  growth 
>f  plants  destined  for  the  maintenance  of  cattle ;  but  they  plow  the  fields  very 
little,  even  for  the  reception  of  grain.  In  Mecklenberg,  on  the  contrary,  where 
the  system  of  cultivation  will  not  admit  so  much  manure  being  expended  on  the 
land,  the  want  of  it  is  supplied  by  frequent,  carefully  managed,  and  complete  fallows. 
Although  this  substitution  may  be  practicable  to  a  great  extent,  similar  results 
must  never  be  expected  from  it,  since  the  greatest  portion  of  produce  can  only  be 
obtained  when  the  soil,  the  manure,  the  kibor,  and  the  kind  of  grain  sown,  are 
in  their  relative  proportions  to  each  other. 

And  if  we  deduct  from  this  sum  the  value  of  the  impoverishment  occasioned 
by  the  crops  produced  in  the  course  of  the  rotation,  the  balance  which  remains 
will  indicate  the  natural  fertility  of  the  soil  at  the  close  of  the  succession  or  ro- 
tation, or  that  number  ofdegrees  with  which  the  ensuing  course  will  commence. 
There  can  be  no  doubt  that  there  is  a  certain  regularity  and  proportion  existing 
in  the  exhaustion  occasioned  by  the  crops.  It  is  thus  that,  after  a  fine  crop  of 
autumnal  com,  the  spring  crop  generally  proves  meagre  and  scanty  ;  and  that,  in 
the  triennial  rotation  with  fallowing,  the  autumnal  crop  in  the  second  year,  after 
a  remarkably  good  crop  of  spring  com,  will  not  be  found  to  answer  so  weU.t  For 
the  same  reason,  we  see  that  a  succession  of  abundant  and  sc^ity  crops,  the  for- 
mer having  been  favored  by  weather  and  temperature,  flourish  and  yield  plenti- 
fully, but  impoverish  the  soil  very  considerably ;  while  the  latter,  having  been 
retarded  by  unfavorable  weather,  leave  more  nutritive  matter  in  the  soil  in  which 
they  vegjetated  than  they  originally  derived  from  it.  A  careful  examination  and 
observation  of  this  law  of  nature  may  lead  to  results  which  will  enable  us  to  ob- 
tain plentiful  crops  precisely  at  those  seasons  and  in  those  years  when,  in  the 
ordinary  course  of  things,  we  should  have  obtained  very  bad  ones;  it  may  also 
teach  us  to  reserve  those  powers  which  will  overcome  even  the  influence  of  un- 
favorable temperature  for  using  in  the  latter  periods.  B^  this  means,  a  generally 
bad  year  may  be  rendered  exceedingly  profitable  by  a  skillful  and  scientific  agn- 
culturist.  It  is,  therefore,  evident  that  the  fact  of  the  same  system  of  cultivation 
not  being  every  where  established  and  practised,  is  really  a  public  b^iefit. 

Until  other,  more  numerous,  and  better  authenticated  experiments  have  been 
made,  and  all  the  light  thrown  on  this  subject  of  which  it  is  susceptible,  we  are 

*  The  author  thinks  much  art  wi]I  be  required  in  exhanatis^  a  certain  kind  of  land,  and  tctj  jodidoMly 
adda,  that  much  more  art,  and  also  expcnae,  will  be  required  in  repairing  the  damage  after  the  eiEhaaation 
haa  been  effected.  In  this  country  the  ait  of  exhausting  lands  is  reckoned  very  simple,  Tiz^  by  conlimied 
cropping,  which  will  effect  the  puipoae  in  a  greater  or  lees  time  according  to  the  degree  of  natural  fertiUtj. 
The  art  of  restoring  fertility  to  lanoii  is  naturally  more  difficult,  and  much  aggravated  by  the  ezpenae,  whiä 
mii^dly  increases  the  difficulty  of  the  art,  though  die  procees  be  imiTcraal^  known.  Ko  fiomer,  wlio  d»> 
aerras  the  name,  will  ever  allow  such  a  result  to  happen  on  lands  that  are  under  his  chai^. 

t  Hie  obeerration  here  made  by  the  author,  that  a  good  crop  of  spring  com  sddom  Mceecds  an  abundatt 
•atumnal  crop,  and  met  vena,  is  in  exact  accordance  with  the  cstaDliahed  feet  that  two  grain  crops  should 
not  follow  each  other.  The  following  remaik.  that  a  bad  crop  of  anj  kind  enriches  the  land  by  not  ejctracfr« 
ing  ao  much  niitriiious  matter  as  an  abundant  produce,  is  more  difficult  of  admission  in  this  country  ;  and 
the  meaning  of  the  author  is  rather  obscure  bow  the  skillful  acriculturist  csn  render  a  had  year  profitable: 
and  secure  plentiful  crops  in  adverse  seasons,  by  any  pluvious  foresight  or  arrangement 


led*  from  what  is  at  pTesent  known,  to  believe  that  a  crop  of  wheat  will  impov- 
erish a  fertile  and  not  too  cold  a  soil  in  40  degrees  ;  whue  a  crop  of  barley  will 
oübr  exhaust  30  d^rees,  and  a  crop  of  spring  grain  25  degrees. 

When  wheat  is  sown  on  a  soil  fitted  for  its  reception,  it  frequently  yields  as 
large  a  quantity  of  grain  as  rye ;  and  the  produce  not  only  weighs  more,  bat  also 
contains  a  ^eater  amount  of  nutritive  matter  in  the  proportion  of  13  to  10;  thus, 
the  proportion  which  exists  between  the  degrees  in  wnich  these  two  kinds  of 
grain  exhaust  the  sou,  ought  to  be  as  39  to  30 ;  but  as  the  impoverishment  occa- 
sioned by  wheat  appears  to  be  still  greater,  we  will  therefore  suppose  it  tobe  equal 
to  40.  With  regard  to  the  spring  crops  of  grain,  the  short  time  their  ve^etatioa 
lasts  must  be  a  sufficient  proof  that  the  exhaustion  which  they  occasion  is  much 
less ;  and,  indeed,  it  is  seldom  that  thev  yield  in  produce  an  equal  quantity  of 
nutritive  matter  with  that  furnished  by  the  autumnal  crops.  For  some  time  past, 
opinions  have  been  divided  in  the  question  whether  barley  or  oats  are  most  ex-  - 
hausting ;  and  the  answer,  doubtless,  depends  upon  the  state  of  the  soil,  the 
preparation  which  it  has  received,  and  the  abundance  of  the  crops'  of  either  kind 
which  it  has  produced.  On  strong  land  which  has  received  a  slight  plowing, 
oats,  which  possess  a  greater  capability  of  absorption,  will  exhaust  more  than 
barley ;  but  then  they  will  abo  produce  a  finer  crop,  and  we  therefore  consider 
them  to  be  about  equal. 

These  data  are  not  founded  merely  on  the  theory  of  the  nutritive  or  succulent 
matters,  but  are  deduced  from  a  summary  of  the  results  furnished  by  general  ex- 
perience, and  are  in  perfect  harmony  with  those  which  have  been  observed  in 
well  directed  agricultural  undertakings,  and  which  in  average  years  are  admitted 
in  case  of  lands  of  moderate  fertility.  We  only  summon  theory  to  our  aid  in  this 
case  to  assist  us  in  forming  a  standard  or  measure  by  means  of  which  each  pro- 
duct may  receive  an  average  value,  always  taking  into  account  the  various  cir- 
cumstances by  which  it  is  influenced ;  and  the  realization  of  this  standard  or 
measure  proves,  in  its  turn,  the  correctness  of  the  theory. 

8ome  of  the  more  exhausting  kinds  of  grain  may  occasionally,  under  the  influ- 
ence of  favorable  weather  and  temperature,  yield  a  larger  amount  of  produce 
than  we  have  here  assigned  to  them ;  but  they  will  also  impoverish  the  soil  in  a 
greater  degree,  and  the  succeeding  crops  will  be  proportionally  less.  All  that  is 
here  attempted  is  to  discover  the  sum  total  of  the  produce,  and  the  greater  or 
less  degree  of  fertility  retained  by  the  soil. 

In  this  lmK>theticu  calculation  I  have  endeavored,  as  much  as  possible,  to  con- 
fine myselr  to  round  numbers,  and  to  leave  out  all  fractions ;  because  these  latter 
would  only  have  rendered  the  calculations  more  difficult,  without  making  any 
sensible  difference  in  the  results. 

If  we  would  calculate  the  probable  produce  of  a  crop  of  any  single  species  of 
grain,  according  to  the  amount  of  easily  soluble  matter  in  the  soil,  we  must  take 
several  accessory  circumstances  into  account.  When  these  accessoiy  circum- 
stances are  favorable,  a  vegetable  will  yield  a  much  larger  produce  irom  land 
possessing  the  same  nature  and  degree  oi  fertility  than  when  the  contrary  is  the 
case.  These  circumstances  include  a  cultivation  or  preparatory  crop  which  will 
destroy  aU  the  weeds  which  would  otherwise  prove  injurious  to  the  produce,  and 
also  those  influences  of  the  weather  which  we  can  neither  foresee  nor  prevent. 
We  ought,  therefore,  to  have  these  circumstances  constantly  before  our  ^es 
while  endeavoring  to  form  an  estimate  of  the  produce,  which,  from  the-fertility 
of  the  soil  and  the  nature  of  the  grain,  we  may  be  led  to  expect ;  and  to  bear  in 
mind  that  this  attractive  power  can  only  be  brought  fully  into  action  where  it 
meets  with  no  obstacles. 

We  have  stated  the  average  absorbing  power  of  rye  to  be  as  30  to  every  100 
degrees  of  soluble  or  succulent  matter  in  the  soil,  and  we  shall  now  fix  the  pro- 
duce of  this  kind  of  grain  at  six  bushels  besides  the  seed ;  thus  allowing  five  de- 
grees of  impoverishment  for  every  bushel. 

According  to  the  same  principle,  and  to  the  proportion  of  the  absorption  of  nu- 
triment of  &e  different  kinds  of  grain,  we  ought  to  attribute 
To  a  biuhel  of  wheat,  6|  deg.  of  impoveruhment 
haxUij,  3j  " 

oats,      si  « 

and,  consequently,  to  be  able  to  calculate  the  probable  number  of  bushels  which 
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I  will  be  yielded  by  a  crop  of  each  kind  of  min  on  land  of  a  certain  degree  of  fcr- 
tilitv,  as  well  as  the  impoyerishment  of  the  soil  which  will  ensue,  ui  fact,  we 
ought  to  be  able  to  distmguish  the  exhaustive  power  possessed  by  a  particular 
kind  of  grain,  from  the  nutritious  juices  of  the  soil  which  it  employs  in  its  forma- 
tion ;  for  these  two  things  do  not  always  seem  to  be  in  absolute  relation  to  each 
other.  But  the  quantity  of  nutritious  matter  which  a  bushel  of  grain  employs  in 
its  formation,  is  equal  to  the  quantity  which  this  measure  detracts  from  the  soi]. 
In  order  to  explain  what  we  have  already  said  with  regard  to  the  proportion  in 
which  different  kinds  of  grain  exhaust  the  soil,  we  will  give  a  few  examples ; 
and  suppose,  in  the  first  place,  that  the  soil  contains  140  degrees  of  fertility.  The 
exhaustmg  power  of  wheat  is  40  in  100. 

100  :  40  :  :  140  =  56. 
A  bnahel  of  wheat  abaorbs  6|  decrees  of  fertility, 

6-5  :  1 : :  56  =  8'6  baidielfl,  which  may  be  produced  by  thete  140  degrees  of  fertility. 
The  exhaasting  power  of  rye  is  30  in  100. 

100  :  30  :  :  140r=  42. 
X  bQibel  of  rye  absorb«  5  degrees  of  fertility, 

5  :  1  :  :  42  =  84. 
The  exhaasUng  power  of  barley  is  25  In  100. 

100  :  25  :  :  140  =  35. 
A  bushel  of  barley  absorbs  3|  degrees  of  fertility, 

3-5  :  1  :  ;  35  =  10. 
The  exhausting  power  of  oats  is  25  in  100. 
AU  these  quantines  are  exclusive  of  the  seed  sown. 

100  :  25  : :  140  =  35. 
A  bushel  of  oats  absorb«  2}  degrees  of  fertility, 

2-5  :  1  :  :  35  =  14. 

Or,  if  the  produce  be  known,  and  it  is  only  requisite  to  obtain  the  quantity  of 
nutritive  matter  which  has  been  absorbed,  we  proceed  in  an  inverse  method.— 
"We  will  suppose  8  bushels  of  wheat,  besides  the  seed :  1  bushel  requires  6i  de- 
grees of  nutritive  matter ;  therefore  52  degrees  have  been  absorbed,  and  there 
only  remains  88  of  the  140. 

If  we  suppose  8  bushels  of  rye,  each  bushel  absorbing  5  degrees  ;  these  8  will 
deduct  40  degrees  from  the  140,  and  only  100  will  remam.  A^in,  if  we  suppose 
11  bushels  of  barlev,  at  3i  degrees,  per  bushel,  these  11  will  impoverish  the  soil 
38-5  degrees,  and  tnere  will  only  remain  101-5.  And,  lastly,  if  we  suppose  14 
bushels  of  oats,  at  2i  decrees  per  bushel,  this  quantity  will  exhaust  35  degrees 
of  the  fertility  of  the  sou,  and  leave  105.  It  depends  upon  circumstances,  some 
of  which  are  within  our  control  and  the  others  beyond  its  influence,  whether  the 
number  of  bushels  thus  reckoned  from  a  calculation  of  the  fertility  of  the  soil 
and  the  exhausting  properties  of  the  grain  will  be  realized,  or  whether  the  sum 
will  be  augmented ;  but,  be  the  produce  what  it  may,  the  impoverishment  of  the 
soil  will  be  proportionate  to  the  number  of  bushels  of  grain  obtained. 

As  every  thing  relative  to  the  doctrine  which  I  am  here  laying  down  appears 

to  me  to  be  of  sufficient  importance  to  merit  such  a  clear  and  precise  explanation, 

as  will  help  to  obviate  all  possibility  of  misconception,  I  shall  subjoiu,  as  exam- 

I    pies,  some  calculations  relative  to  the  augmentation,  or  diminution  of  fertility 

which  is  produced  by  the  various  rotations  of  crops. 

If  the  natural  fertility  of  a  soil  be 40  degrees. 

And  to  this  is  added  five  loads  of  manure 50*      " 

90  degrees. 

And  then,  without  being  again  manured,  it  is  subjected  to  the  triennial  rota- 
tion with  naked  fallowing :  it  will  present  the  following  results. 

In  these  calculations,  I  have  intentionally  deducted  the  quantity  of  seed  sown 
from  the  product ;  therefore,  if  any  one  should  wish  to  ascertain  the  sum  total 
of  produce,  he  must  add  the  amount  of  the  seed  to  the  quantity  here  given.  It 
is  certainly  probable  that  the  seed  contains  a  quantity  of  soluble  matter,  quite 
sufficient  for  a  single  reproduction ;  and  that  thus  the  mcrease  of  the  quantity  of 
seed,  at  least  to  a  certam  extent,  always  ^ives  a  much  greater  gross  amount, 
although  it  does  not  yield  any  considerable  increase  of  net  produce. 

*  A  load  of  manure  is  here  rapposed  to  contain  twenty  qoiauli.— PrmcA  7*r«fu.— A  quintal  is  equal  to 
ll21tM.Engiish. 
(3M) 
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RoiatioB  of  the  Crops. 

Produce  of  the 
Crop  over  the 

Succulent  matter  absorbed  in 
Proportion  to  the  Bpedet 
and  Quantity  of  the  Grain. 

FciiiUty. 

Fertility. 

1.  Fallow  year 

a.  B,ye* 

Bushels. 

6* 
5 

3-81 
4-44 

S-6 

3-03 

Degrees. 

30 
17-5 

19  05 
11-U 

13 
7-M 

11 

^0 

70 

3.  Barley* 

52-5 

4  Fallowt 

63*5 

5.  Kye 

44-45 

6.  Oatst 

33-34 

7.  Fallow 

43-34 

8.  Rve 

30-34 

9.  OaU 

22-76 

Thus  we  see  that  the  natural  fertility  of  the  soil,  which,  at  first,  was  40  de- 
Iprees,  has  diminished  to  22-76 ;  consequently,  it  has  lost  17*24 ;  and  this  is  the 
invariahle  result  of  that  system  of  cultivation  which,  after  an  amelioration  of 
five  loads  of  manure  per  acre,  exacts  six  crops  of  grain.  In  order  to  avoid  this 
ereat  exhaustic»!  of  the  land,  the  rotation  should  have  heen  interrupted  after  the 
fifth  crop ;  hut,  hy  means  of  feeding  cattle  on  the  ground,  it  might  have  been 
made  to  bear  the  sixth  crop,  and,  beyond  this  point,  no  person  should  ever  go 
without  manuring  the  land  afresh. 

Should  it  be  thought  desirable  to  sow  peas  on  the  manured  fallow  in  this  ro- 
tation of  crops — without,  however,  bestowing  any  additional  quantity  of  manure 
— the  peas  will,  as  we  have  already  observed,  return  some  portion  of  the  nourish- 
ment absorbed  from  the  soil,  but  without  producing  the  effect  of  a  naked  fallow. 
In  this  case  the  following  will  be  the  results : — 


Rotation  of  the  Crops. 

Produce  of  the 
Crop. 

Nutritive  Matter  abM>rbed  in 
and  Quantity  of  the  Grain. 

Fertility. 

Remaining 
FeitUUy. 

1.  Pea» 

Bushels. 
5 

4-8 
4 

3-12 
3-64 

2-23 
2-6 

24 
14 

15-6 
9-1 

ii-9 

6-52 

"^fr 

De^es. 

2.  Rye 

56 

3.  Barley 

42 

4.  Fallow...... 

52 

5.   Rye , 

36-4 

6.  Data 

27-3 

7.  Fallow 

37-3 

8.  Rye 

26-11 

9.  Oata 

19-59 

Here  the  soil  has  lost  20-41  de^ees  of  the  fertility  which  it  previously  pos- 
sessed. If  without  augmenting  the  quantity  of  manure  in  this  rotation,  the 
farmer  should  choose  to  have  a  crop  of  potatoes  instead  of  the  first  fallow,  and 
if  these  roots  impoverish  the  soil  as  much  as  a  crop  of  rye,  and  nevertheless 
from  the  culture  they  require,  bestow  on  it  all  the  advantages  of  a  fallow,  the 
following  will  be  the  results : — 


Rotation  of  the  Crops. 


1.  Potatoes. 

2.  Barley... 

3.  Oata 

4.  Fallow.. 

5.  Rye 

6.  OatB 

7.  FaUow.. 

8.  Rye 

9.  Oata 


Produce  ot'ihe 

Nutritive  Hatter  absorbed  in 

Additional 

Remaining 

Crops. 

Proportion  to  the  Produce. 

Fertilily. 

FertiÜty. 

Bushels. 

Degrees. 

Degrees. 

Degrees. 

80 

30 

10 

70 

5 

17-5 

52-5 

5-24 

13-12 

39-38 

,, 

., 

49-36 

2-96 

14-81 

34-57 

3-45 

8-64 

25-93 

•• 

•• 

35-93 

2-15 

10-67 

25-16 

2-51 

6-29 

18-87 

It  will  here  be  seen  that  the  soil  has  lost  21*13  degrees  of  the  original  fertility, 
and  it  is  therefore  still  left  more  impoverished.  It  certainly  is  not  usual  to  sow 
barley  in  the  second  year  of  the  triennial  rotation  of  crops  in  the  place  of  rye, 
but  it  was  necessary  to  do  so  here. 

This  example  will  tend  to  prove  that  the  accusation  of  impoverishing  the  soil» 

^  The  25  per  cent  of  succulent  matter  left  m  the  soil  by  the  rye  crop.  17^  degrees,  which,  at  3*5  per  bushel 
of  baiiey,  ought  to  produce  5  bu«hel«.  [French  7>«nsi. 

t  11,  instead  of  10,  because  that  the  sou  has  52  degrees  of  fertility,  instead  of  the  40  which  it  possessed  at 
the  time  of  the  fint  fallow.  [  French  Trtuu. 

t  The  25  per  cent  of  44-45,  that  is  to  say  1111,  which,  at  2«  pei-  bushel,  makes  4*44  of  oats.  [Frtitdi  Trm». 
(351) 
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THAERS    PRINCIPLES    OF    AGRICULTURE. 


60  generally  brought  against  potatoes,  k  not  without  foundation,  since  their  mtn^ 
auction  here  not  only  diminishes  the  amount  of  all  the  crops  which  succeed 
them,  but  likewise  increases  the  exhaustion  of  the  soil.* 

Where  potatoes  are  cultivated  as  food  for  cattle,  ai^d  are  conrerted  into  manure, 
which  is  spread  over  the  ground  during  the  first  fallowing,  the  results  will  be 
▼ery  different.  But  when  potatoes  are  introduced  into  the  triennial  rotation,  they 
are  usually  cultivated  for  a  very  different  purpose. 

Sappodng  that  at  the  commenoement  of  a  aeven.  jrean*  rotation  with  paatorage,t 

the  aoU  pomeflsea  of  natural  fertility 40  degveef. 

The  Qfloal  quantity  of  manure  ia  beaiowed  on  it,  making SO       " 

And  that  it  beeomoB  graas  land  ibr  three  year* 30       « 


The  following  will  be  the  results : — 


190  degrees. 


RoMHon  of  the  Cropa 

Produce  of  the 
Crop«. 

Nutritive  Matter 
abaorbed. 

Additional  FeitiUtj. 

RemainiDg  Fer.  . 

tility 

1.  Fallow 

Butheb. 

7-98 
6*84 
6-98 

0egrees. 

39-9 

93-87 

17-45 

D.^ 

'ir^ 

9.  Rye 

93*1 

3.  Barley 

69. to 

4.  Oats 

59.38 

Here  the  soil  has  gained  12*38  additicmal  degrees  of  fertility,  and  commences 
the  succeeding  course  of  crops  with  this  advantage. 
Nine  years'  rotation  with  pasturage : 

Natural  fertility 40  degreesL 

Five  loads  of  manure 50       " 

Four  yean*  pasturage • 4 40       " 

130  degree«. 


BocadonoftfaeCrapa. 

Produce  of  the 
Cropi. 

Nutrition  abaoi'bod 
by  the  Cropa. 

Additional  Fertility. 

Bemalning  Psr^ 
tfllty. 

1.  Fallow 

Bushels. 

8'84 
7-9 
4-53 
5-99 

Degreea. 

43'9 
95-9 
99-68 
13-93 

""fr 

?»~ 

2.  Rye 

100-8 

3.  Barley 

75-8 

4.  Eye 

59-99 

5.  OatB 

39-69 

Here,  then,  the  soil  is  impoverished  0-31 ;  the  increase  cf  produce  yielded,  is 
seeminffly  greater,  but  not  real ;  this  sjfstem  has,  therefore,  fallen  into  disrepute, 
although  once  so  much  approved,  and  is  now  almost  entirely  abandoned. 

In  the  rotation  of  eleven  years  with  pasturage,  the  land  is  rarely  manured 
with  the  first  fallow ;  it,  therefore,  commences  the  course  with  no  resources  but 
the  natural  fertility,  and  the  amelioration  resulting  from  four  years  of  pasturage, 
80  degrees. 

The  results  in  this  case  are  as  follows : — 


Botation  of  the  Cropa. 


1.  Fallow  on  the  bro- 
ken up  pastore 
ground •• 

9.  Rye 

3.  Oats 

4.  Fallow,   with    i 
loada  of  manure . 

5.  Kye 

8.  Barley 

7.  Oats 


Produce  of  the 
Cropa. 


Nutrition  Abaorbed 
by  the  Cropa. 


AddMonal  Fertility. 


Degreea. 


381 

91-08 

15-79 


Degrees. 


14 


71 


y^<>tw^f|fii£  Pop. 
Uliiy. 


Degreea 


94 

65-8 

49-35 

190-35 
84-95 
63*19 
47-4 


*  In  this  tabular  rotation  and  comparative  statement,  potatoes  are  shown  to  exhauat  the  supposed  fertility 
of  the  land,  and  also  to  dimmish  the  amount  of  the  succeeding  grain  cropa.  lliis  test  remtlt  diflbrs  fiem  die 
pieTtoas  supposition  that  light  crops  leh  more  nutritiTe  matter  than  good  returns ;  if  it  haa  been  left  in  this 
caae,  it  has  been  InoperatiTe,  though  the  land  was  feUowed  and  might  oe  supposed  to  call  it  into  action.  Bot 
Ibe  aMumpiion  on  which  the  whole  calculation  rests,  viz.  that  a  crop  of  poiatoea  exhanata  land  aa  mneh  as 


a  crop  of  rye.  is  purely  hypotheticaL 

t  Siebaiueklä  #V«  Koppäwirtk$ck^.    In  Germany  the  term  **  Koppelwirthachaft,  signifias  a  system  of 
tivadon,  in  whlcn  the  crops  of  grain  are  «ucccGdcd  or  preceded  by  two  or  more  yeara  of  paatuiage^  aa  is 


of  Cttl- 


■rally  the  case  throughout  Holstein  andMecklenberg. 
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Here  the  soil  gains  7*4  de^ees  in  eleven  years. 

Should  we  attempt  to  give  examples  of  complete  alternate  rotations,*  with 
nall'feeding  of  cattle,  we  must  necessarily  suppose  that  the  Quantity  of  manure 
applied  to  the  crops,  is  far  greater  than  that  already  specified ;  but  the  fertility 
or  the  soil  always  remains  the  same ;  in  fact,  unless  it  be  possible  to  obtain  an 
additional  quantity  of  manure  for  the  time,  it  would  be  folly  to  attempt  introduo 
ing  such  a  rotation,  because  the  soil  would  very  speedily  be  exhausted  by  the  fal- 
low crops. 

We  will,  then,  allow  that,  in  a  quadrennial  rotation  of  this  nature,  one  ought 
to  commence  by  bestowing,  at  least,  eight  loads  of  manure  per  acre  on  the  land 
daring  the  first  year ;  so  that,  with  the  natural  fertility,  the  soil  may  contain  120 
degrees. 


BcMKiOD  of  the  Cropa. 


1.  PoUtoe« 

9.  Bariey 

3.  Clover 

4.  Eye 

At  tfaeeBcODd  lotatkm, 

ten  loadi  of  maxrare 
may  be  given. . . . 
1.  Potatoes ^.. 

5.  Bariey 

3.  dorer 

4.  Rye 


Ptodnee  of  the 
Crop«. 


7  M 
9-98 


100 

9 


7-11 


Matiition  abMcbed 
by  the  Crop«. 


95 
98-4 


37-9 
S3.S9 


35-87 


1  Fertility. 


18 


tih^. 


"Jsr* 


161-8 
134  1 
100-58 
118-98 
83-01 


Thus,  during  these  eij^ht  years,  and  in  the  courae  of  the  two  rotations,  the  soil 
gains  43-01  degrees  of  lertifity. 

We  will  now  give  an  example  of  8ome  land  submitted  to  an  alternate  rotation 
of  the  same  nature,  but  divided  into  seven  parcels» 


Hie  natnnl  fertiHtj 
And  to  whidi  has  I 


of  which  k 

een  added  eight  kwda  of 


.  80 
190  degrees. 


Batttioii  of  Cnpi; 

Produce  of  the 
Crop«. 

NutridoB  ahMihed. 

Remaiidng  Fer. 

1.  Poiatoea 

7 

8-08 

8-04 

3Ö!3 

90 

30-91 

13 
13 

88 

mT* 

9.  Bariey 

75 

3.  Clover 

88 

4.  Clovtsr .......... 

101 

8t  Rye 

70  7 

C  Pea%    with     two 

loMlaof  maBnm... 

7.  &ye 

100-7 

70-48 

The  soil  has  thus  gained  38*49  degrees  of  fertility. 

In  order  to  be  able  more  easily  to  compare  the  increase  of  fertility  or  the  im- 
poYerishment  of  the  soil,  which  are  the  results  of  these  several  rotations,  we 
shall  reduce  the  course  to  ten,  and  then  we  shall  haye  the  following  results : — 


'     RotatioDfl. 

incTOSM  of  Fai^ 
duty. 

Diminmlon  of  Fer- 
tility. 

Triemiial  rotation,  with  dead  iUlowa  and  an 
of  five  loads  of  manare  in  nine  yean 

amelioratiou 

•• 

17*67 

6-73 
53.78 
43.53 

17-94 

Tlieaame,  withpeaaon  the  flnt  fallow 

22-67 

Do.      with  potatoes  on  due  flnt  fidlow 

93*47 

Kine  yean  rotatbn  with  pastarage 

0-34 

£levcn  yean  rotation  with  pastimxe .................... 

The  allemaie  four  yean  rotation  with  stall-fisedhig 

Seven  yean  rotation  with  ditto 

,, 

•  A9w6lmm%  aUemm  (aternate  rotadops);  ft  is  tlins  that  we  deaigaaie  iha  ^ratenn  of  «eppfauLhi  which 
one  part  of  the  cropa  b  destined  for  the  maintenaoce  of  cattle  and  the  other  for  that  of  man.  iliua,  rota- 
lifliia  wiui  MMiirasB  are  property  called  ahernate  rotsdonA  although  the  succeaciTe  crOoa  of  grain 

are  generally  faitroduced  are  whoQy  at  vasjance  with  the  prindptos  which  oogto  to  fonnUMbaai^        

pleie  alternate  rotadooa.*  [FraiekTrmu, 


To  this  must  be  added  the  progressive  increase  of  the  manure,  which  takes 
place  in  all  those  rotations  in  which  the  general  fertility  is  increased ;  and  also 
the  diminution  which  is  daily  visible  in  the  manure  in  ail  those  rotations  which 
tend  to  decrease  the  fertility.  Thus,  the  two  latter  rotations  with  pasturage,  of 
which  we  have  spoken,  and  which  maintain  a  kind  of  equilibrium,  may  be  con- 
tinued for  any  length  of  time  with  equal  success ;  whereas  the  others  fall  off, 
the  former  from  euiaustion  and  want  of  manure,  the  latter  from  the  excess  of  it, 
and  require  to  be  submitted,  for  a  time,  to  some  other  course,  or  system  of  culti- 
vation, which  will  tend  to  furnish  the  necessary  supply  of  .manure  to  the  first,  or 
absorb  that  overplus  in  the  second  which  the  regular  rotations  were  unable  to 
consume. 

The  triennial  rotation  of  crops,  as  we  have  described  it,  absolutely  requires  an 
additional  quantity  of  manure,  or  that  the  greater  part  of  the  fields  shall  only  be 
made  to  produce  a  crop  once  in  three  years,  and  during  the  intermediate  time 
shall  receive  one  year's  repose  and  a  complete  fallow.  W  ith  regard  to  the  alter- 
nate perfectionated  rotation,  it  will  be  necessaiv  to  modify  it  by  substituting 
vegetables  intended  for  sale,  for  one  part  of  the  plants  raised  for  fodder ;  because 
the  former,  by  absorbing  the  superabundance  of  manure,  will  produce  the  finest 
and  largest  crop  that  can  possibly  be  expected. 

The  quantity  of  manure  here  laid  down  is  certainly  only  hypothetical,  but  we 
shall  presently  prove  it  to  be  that  which  is  requisite  for  the  second  rotation.  In 
the  triennial  rotation  with  fiülows,  it  will  be  impossible  to  bestow  a  greater 
quantity  of  numure  on  the  land  than  we  have  here  stated,  unless  the  farm  con- 
tains a  good  portion  of  meadow  and  pasture  land,  or  there  are  some  other  means 
of  procuring  manure  within  reach,  or,  lastly,  unless  recourse  be  had  to  the  cul- 
tivation of  clover,  and  to  the  stall-feeding  of  cattle.  The  rotations  with  pastur* 
age  may,  and  frequently  will  enrich  the  Land  much  more  than  we  have  here  od- 
culated :  and  the  same  may  be  observed  with  regard  to  the  alternate  perfection- 
ated rotations,  whether  united  with  pasturage  or  with  stall-feeding. 

As  the  system  which  I  am  about  to  mention  appears  to  be,  in  my  opinion,  of 
sufficient  importance  to  merit  a  clear  and  concise  explanation,  which  may  remove 
any  misconception,  I  shall  add  as  examples  some  calculations  relative  to  the  aug- 
mentation and  diminution  of  fertility  consequent  on  the  systems  of  cultivation 
pursued  in  those  agricultural  undertakings  which  have  been  conducted  on  some 
of  the  best  cultivated  lands  of  Prussia. 

I  ouffht  to  observe,  that  in  these  tables  the  products  in  grain  have  been  de- 
duced from  the  results  of  actual  experience,  and  not  from  those  rules  which  I 
have  already  given ;  nevertheless,  it  will  be  seen  that  in  general,  and  upon  the 
whole,  they  are  in  tolerable  keeping  with  each  other,  provided  we  commence  at 
the  second  rotation  of  the  course,  when  the  soil  has  attained  that  degree  of  fer^ 
tiliiy  which  ought  to  be  produced  by  this  kind  of  cultivation. 

In  order  to  avoid  useless  fractions,  I  shall  suppose  the  quantity  of  seed  sown 
to  be  onlv  a  bushel  per  acre,  and  I  shall  subsequently  deduct  it  from  the  produce, 
80  as  to  be  able  to  calculate  the  impoverishment  which  may  b6  expected  to  en- 
sue from  the  amount  of  the  overplus. 

No.  1.— TRICH NIAL  BOTATION  STSTEM  OF  FaLLOWIRO  IN  ALL  ITS  PVRITT. 

IncTMMof        DecmMoT 

Fextmtr,  FeitUinr. 

a    FiUow '. lOdegree«.       — oitgntB, 

6  7-10  load«  (of  80  quintal«)  of  manime 67  — 

b    Bye,6biijhek • —  30 

e    Barley,  6  buheli —  SI 

d    FaUow 10  — 

€    &ye,3biuhela —  17-S 

/   Oati^  4  biuhela —  10 

{Fallow,  with  a  few  cattle  or  dieep  fed  upon  it 98  — 

Rye,  4buhela ~  90 

f    Bariey,  3  buäbels —  10*S 

USdeg.  loTdeg. 

The  soil  would  thus  gain  an  increase  of  6  degrees  of  fertility  m  9  years,  were 
it  not  that  the  manure  produced  by  this  rotation  is  composed  ehiedy  of  straw, 
and  consequently  inferior  in  quality. 
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Xo.  Sw— PsBrXCTIOUATED  TKIXIIIIIAL  ROTATIOH. 


a  6  loads  of  manu« 60 

Pew 

b  5  boflhck  of  Eye — 

e  Barley.  5  biubel« — 

d  Fallow,  with  6  loada  of  manure  and  a  few  cattle  fed  upon  it.  90 

e  Rye,7  bfuhels —. 

/  Bariey,  7  Inuhela — 

F  Clover 12 

A  Rye,6  bii«hela — 

t  Oati^  7  batheU — 


DeeroMeof 


10 
17-5 


35 
24-5 


30 
17-5 


Gained  in  nine  years,  2|  degrees 


162  deg. 


150-5  deg. 


No.  3.— SapTENNiAL  Rotation  with  Pastubaoe. 

IncresMof        Decreuaof 
Fertility.  Fertü 

a    FaUow 12  degrees.       — 

5  8-10  loads  of  manure 58 

h    Rye,  7|  bushels — 

c    Barley,  7|  bushels — 

d    Oats^  7  bushels — 

e    CloTer  for  mowing 10 

fg    Pasturage 20 


legrees. 


37-5 

26-25 

17-5 


100  deg. 
Gained  during  the  seren  year%  18|  degrees  of  fertility. 


81-25  deg. 


No.  4.— BoTATioir  or  TxR  Txars  with  Pastvraox. 

laereueof        Decrease  of 
FeitUi^.  Fl 

a    Fallow lOaegreea.       — 

3  loads  of  manure 30  — 

b    Rye,7bushels — 

e    OatSi  9  bushels — 

d    FaUow..* 10 

5  loads  of  manure SO 

«    Rye,7  bushels.. — 

/  Bariey,  7  bushels — 

{Clover  for  mowing 10 
Pasturage •••..  30 


'greet. 


35 
S2-5 


35 
24-5 


Gained  23  degrees  in  ten  years. 


140  deg. 


No.  5.~Rotation  of  Twelve  Years  with  Pasturage. 

Increase  of 


m    Fallow 10 

3  1-7  loads  of  manure 31-25 

b    Rye,  6|  bushels — 

e    Bariey,  6|  bushels — 

d    Oats,  5  bushels: — 

€    Fallow ; 10 

6  loads  of  manure 60 

/    Rye,  7  bushels 


117  d^. 


Decrease  «f 
F« 


r    Bailey,  6  bushels. 


Oats,  5  bushels. 
t    Clover  for  mowing. 
klm    pMturage 


32-5 

82-75 

12-5 


35 
21 
12-5 


10 
30 


151i  deg. 
Increase  of  fertility  in  twelve  yean^  15  degreea. 


136i  deg. 


No.  6.^The  Rotation  or  Ten  Tears  as  practised  in  Holstein. 

Ihcressaof        Deanataef 
FeitDter.  Forao^. 

a    Oats aowB  on  the broken-up  pasturage,  11  bnshehi —degrees.       37*5deg. 

k    FaOow .........7. 1«  — 

8  loads  of  manure 80  ^— 

€   Rye,9biishels —  45 

d   Barley,  9  bushels —  315 

€   RyeL4buiiieb —  » 
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IntfreMe  of  Deereue  of 

Fertility.  Fertüity. 

/   Clover  for  mowing 10  — 

gkiJt    PaAtm^e *0  — 

Oained  in  ten  yean,  16  degieea  of  fertility. 

Na  7.— RoTATioR  or  Eight  Yxxm  with  altxrnatb  Cultivatiok  and  Pastitragx. 

Increase  of        DecreaM  of 
Fertility.  FeniliQr. 

a    9  loads  of  manure 90  dcgreoa.       —degrees. 

Potatoes 10  30 

b    9  bushels  of  Barley —  31-5 

c    Peas —  10 

31  loads  of  manare 37*5  — 

d    eboshebofEye —  40 

e    Clover  for  mowing •. IS  — 

fg    Pastorage SO  — 

%    Oats  on  the  broken-np  pasture  groond —  87-5 

1«5|  deg.         "m  deft. 
Increase  of  fertility  in  eight  yean,  30|  degrees. 

No.  8.— EoTATioif  or  Eight  Years,  with  altirkats  Coltivatiov  and  STALL-FsfeDtfeo  or 

Cattlx. 

iBcresse  of        Decre^Of 

Fertility.  Pennilv. 

a   9l0adsof manuM OOdegrees.       — degrees. 

PoUtoes^  80  bushels , 10  30 

h    Barley,  11  busfaeli —  38-5 

e    Clover 15  — 

d    Oats,  13  bushels —  32-5 

€    61  loads  of  manure 66-66  — 

Peas —  10 

/   Rye,9bnshels —  45 

5    Oreen  vetches 10  — 

Bye,8bushels —  40 

1l91|  deg.         1m  d^. 
Loss  of  4^  degrees  of  fortuity  in  eight  yean. 

Na  9.»RoTATioN  or  Tin  Ykars,  with  Alternats  Cultivation,  STABLK-FsKDiira  or 
HoRsxs  AND  Cattle,  and  Two  Yxabs  or  Pasturagr  roR  SHtxr. 

Increase  of        DecreaM  Of 
FertUitv.  FertiUty. 

«    Oats  on  broken-üp  pasture,  13  bushels —degrees      38-5deg. 

b    Green  vetches  on  a  foUow 10  — . 

Pasturage  of  1,500  sheep— iper  acre 40  — 

e    Rye,9bttshe]s —  45 

d    Peas —  10 

3  loads  of  manure 30  — 

a    Rye,8bushels —  40 

/   Potatoes 10  30 

10  loads  of  manure.. «100  — 

(Barley,  11  bushels —  38-5 

Clover 15  — 

ik   Pasturage 30  — 

835  deg.  196  dag. 

Increase  of  feitility  during  ten  years,  39  degreea.* 

Those  agricultural  systeins,  therefore,  which  are  based  upon  this  rotation,  are 
infinitely  more  ameliorating,  and  more  likely  to  produce  valuahle  crops  of  plants 
and  vegetables,  such  as  wheat,  cahbages,  and  otners  intended  for  sale ;  they  are 
«Iso  litfely  to  increase  the  profits  of  sheep-husbandry  very  ^considerably,  which 
would,  doubtless,  be  much  greater  than  they  are  at  present,  if  the  breeds  were 
improyed  and  properly  attended  ta 

The  cases  or  situations  in  which  a  farmer  can  procure  manure  from  any  extra- 
neous sources,  independent  of  that  produced  by  his  own  cattle  and  establishment, 
are  of  such  rare  occurrence  that  it  is  scarcely  worth  while  to  notice  them  at  all 

*  The  result  of  the  rotsdon  No.  9  sbowv'  the  benefits  of  altemafee  cropping,  as  has  been  long  «go  proved  in 
this  couBiTy.  The  knowledge  and  Hue  of  sreen  crops,  esenlent  and  herbeoeous,  must  soon  banish  fiOlowi 
frran  the  foregoing  roCaciaos,  for  the  gniwtb  of  rye  and  barley  'woald  suppose  a  capability  in  the  soil  of  bsiag 
benoAdaliy  used  in  productag  these  tnvaluBUe  phots. 
[356] 
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ip  this  place.  Nerertkeless,  as  they  are  freqncntl^  spoken  of,  although  they  can 
only  exist  in  the  neighhorhood  of  large  towns ;  and  as  manure  is  often  estimated 
at  the  prke  which  it  fetches  under  such  circumstances,  we  will  devote  a  few  ob- 
serrations  to  the  subiect 

The  only  means  of  discoTering  the  actual  value  of  manure  is  to  compare  the 
produce  or  an  acre  of  land  which  has  been  plentifully  and  repeatedly  manured, 
with  the  amount  which  it  yielded  when  only  the  necessary  quantity  of  manure 
was  bestowed  on  it,  and  that  at  distant  intervids. 

In  the  third  volume  of  my  English  Agriculture,  page  461,  et  seq.,  I  have  given 
some  account  of  this  expense,  derived  from  information  which  I  obtained  from 
country  people,  and  the  results  of  which  were  that  the  real  value  of  a  load  of 
manure  was  6  rix-dollars  and  9  groechen.  But,  in  order  to  be  convinced  that  it 
is  correct  after  having  calculated  the  produce  of  the  triennial  rotation,  as  given 
at  page  79,  let  us  suppose,  on  the  other  hand,  that  we  could  procure  sufficient 
manure  to  «lable  us  to  bestow  an  amelioration  of  six  loads  every  three  years ; 
and  to  avoid,  as  much  as  possible,  diverging  from  the  triennial  rotaticm,  we  will 
take  the  following  succession  as  a  basis : 


1.  FaBow  mamred. 
SL  Cabbage  or  turnips 
3.  Wbeat 


4.  Peas  mamired. 

5.  Rye. 

6.  Bariey. 


7.  Potatoes  majrared. 

8.  Barley. 

9.  Rye. 


We  must  now  calculate  the  value  of  all  these  products,  according  to  the  pro- 
portion of  nutritive  matter  which  the  soil  contains ;  and  then,  by  deducting  the 
extra  expenses  which  cultivation  of  them  occasions,  the  value  of  the  manure  will 
immediately  become  evident. 

But  the  real  value  of  manure  is  increased  by  the  fact,  that  it  progressively 
augments  itself ;  and  that,  besides  the  produce  it  yields,  an  extra  quantity  of 
manure  will,  if  properly  bestowed,  never  fail  to  produce  the  elements  of  a  fresh 
mf^jt  so  tlukt  it  wül  soon  be  possible  to  cultivate  those  plants  successively,  from 
which  the  largest  sum  of  money  may  be  realized.  On  the  other  hand,  the  ma^ 
nure  diminishes  in  like  proportion  if  once  a  scarcity  is  allowed  to  be  felt,  and  an 
immediate  and  suitable  remedy  be  not  found  andf  applied«  One  of  the  conse- 
quences of  a  scarcity  or  diminution  of  manure,  is  a  scarcity  of  straw ;  and  where 
there  is  little  straw  or  fodder,  little  dung  can  be  obtained,  and  thus  the  quantity 
of  manure  progressively  dwindles  away  until  the  soil  becomes  totally  exhausted. 
However  expensive  it  may  be  to  bestow  this  first  extra  quantity  of  manure  on  a 
soil  which  has  been  impoverished,  there  certainly  is  no  capital  better  employed 
than  that  which  is  expended  in  this  manner.* 

In  order  to  prevent  misunderstanding  with  regard  to  the  quantity  and  weight 
or  measure  of  this  manure,  we  shall  here  lay  down  some  prmciples  from  which 
neither  absolute  uniformity  nor  mathematical  precision  must  at  all  times  be  ex- 
pected, but  which  may,  however,  be  taken  as  general  averages. 

The  usual  load  for  a  wagon  drawn  by  four  horses  is  thirty-six  cubic  feet  of 
stable  manure,  half  reduced,  and  in  the  state  in  which  it  is  usually  applied  to  the 
land.  In  this  state — that  is  to  say,  when  the  straw  has  become  soft  and  disor- 
ganized, without  being  wholly  decomposed,  and  the  dung  is  moist  and  yet  not 
very  watery — a  cubic  loot  of  it  will  weish  56  lbs. ;  therefore  a  load  of  thirty-six 
feet  contains  2,016  lbs.,  which,  for  the  sake  of  obtaining  round  numbers,  we  will 
reduce  to  2,000  lbs.  Where  the  roads  are  good  and  the  weather  favorable,  this 
load  may,  doubtless,  be  increased ;  but  as  a  period  of  fine  weather  is  seldom 

*  The  author  recommends  the  ouantlty  of  murare  on  any  flmn  nerer  to  be  ralTered  to  grow  lets;  and 
that  some  eztraneoiu  aource  be  dlflcovered,  if  poMible,  whence  to  rawoit  the  quantity ;  and  finally,  to 
create  a  progreaalTe  augmentation.  If  the  cropt  be  aUowed  to  diminiah  u  bulk,  the  Quantity  of  dung  wlU 
decreaae  proportionably,  and  end  in  the  complete  exhauation  of  the  fiurm.  He  obaerrea  that  no  enenae  muat 
be  grudged  to  fill  with  manure  all  the  land«  that  are  cultirated,  and  more  especially  on  those  soifs  that  hare 
beoi  emanated  by  preTious  mismanagement;  and  in  the  whole  course  of  his  writings,  most  certainly  he 
has  not  made  a  greater  or  more  raluaole  display  of  practical  skilL  On  such  lands  the  utmost  limit  of  skiU 
in  cahivsiion  and  hi  cropping  may  be  ezeitad,  and  with  tott  little  effect ;  years  wiD  be  passed  in  a  very 
hpsitteas  oecnpation,  and  tfane  snd  labor  wiU  be  expended  with  no  corresponding  result.  On  the  essentiu 
expense  that  is  required  to  produce  the  fint  crops,  in  order  to  yield  the  elements  and  means  of  raising  others, 
most  culdTators  hi  our  country  stumble  and  founder,  from  warn  of  calculation  of  tiie  probable  repayment; 
far,  as  befiore  obserred  by  the  author,  they  cannot  Tiew  capital  as  existina  in  any  form  other  than  In  money 
*--*     •-— '        ^        —J  .1-  .._.  ,       a  univemal  stagnation.    Notwithstanding  the 

d.  now  repaying  an  ample  premium 
moat  soüd  security ;  panics  and  ^• 


ia  a  bank  or  in  coffers ;  and  these  contracted  riews  i 


many  splendid  cnamples  of  capital  that  had  been  lumciously  expended,  now  repaying  an  ample  preinium 
OB  the  amount,  money  employed  in  this  manner  is  expended,  on  the  a         *  *  "" 

axes  and  bankrnptdes  donotaUbctit. 
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«fhosen  for  carrying  manure,  this  quantity  will  in  general  be  found  to  be  tolerably 
correct. 

If  the  straw  is  not  decomposed  or  altered,  a  cubic  foot,  closely  packed,  will  not 
weigh  more  than  48  lbs. ;  and  in  this  case  the  volume  or  size  of  the  load  is  in- 
creased, and  contains  from  for^-fiye  to  forty-six  cubic  feet  of  manure. 

When  eight  of  these  loads  are  distributed  over  an  acre  of  land,  it  is  considered 
that  a  good  coverinf  has  been  giren ;  each  square  perch  then  receives  88-8  lbs. 
of  mapure,  and  each  square  foot  nearly  0-6  lbs.  It  only  five  of  these  loads  be 
allowed  for  each  acre,  as  is  generally  the  case,  it  is  said  then  that  the  ground  has 
been  slightly  manured,  and  each  square  perch  receives  about  55  lbs.  And  lastly, 
if  tyirelve  loads  are  spread  over  each  acre,  which  must  never  occur  where  cereal 
crops  are  to  be  grown,  unless  the  land  has  been  completely  exhausted,  then  the 
ground  is  said  to  have  received  an  abundant  manuring. 

It  is  customary  to  allow  only  one-half  the  weight  and  quantity  above  men- 
tioned when  the  manure  is  derived  entirely  from  sheen,  because  the  effects  which 
it  produces  are  at  once  greater,  more  prompt,  bat  less  efficacious  in  point  of 
durability. 

The  periods  of  these  ameliorations  occur  every  three,  four,  six,  or  nine  years ; 
the  more  frequently  they  are  applied,  the  slif;hter  they  are ;  and  the  longer  the 
intervals  the  more  abundant  must  the  manurmff  be,  unless,  indeed,  scarcity  com- 
pels the  farmer  to  manure  very  moderately.  Thus,  in  forming  a  calculation  re- 
lative to  the  distribution  of  manure,  it  is  necessary  to  take  into  account  not  only 
the  quantity  which  is  to  be  laid  on  at  each  separate  application,  but  likewise  the 
number  of  times  that  this  amendment  must  be  repeated,  and  the  quantity  which 
will  be  requisite  for  a  certain  number  of  years. 

As  it  seldom  happens  that  a  farmer  can  procure  manure  in  any  manner  which 
will  prove  cheaper  or  more  advantageous  tnan  by  deriving  it  from  his  own  catde 
and  establishment,  many  persons  have  endeavored  for  some  time  past  to  deter- 
mine the  relative  proportions  that  ought  to  exist  between  the  number  of  cattle 
kept  and  the  extent  of  the  cultivation  of  com,  in  order  that  both  may  tend  to 
produce  the  highest  amount  of  profit  which  can  be  attained.  The  multiplication 
of  the  number  of  cattle  raises  the  produce  of  the  cultivation  by  increasing  the 
quantity  of  manure  which  is  made ;  and  the  ameliorations  thus  oestowed  on  the 
soil  in  their  turn  increase  the  profit  of  the  cattle  by  augmenting  the  crops  destined 
for  their  food.  This  reciprocal  influence  is  the  great  Glance- wheel  of  every  well- 
regulated  agricultural  undertaking ;  and  the  least  acceleration  of  its  moti(xi  at 
any  period,  or  the  slightest  inclination  to  one  side  or  to  the  other,  conununicates 
itself  to  the  whole  machinery,  and  multiplies  or  diminishes  the  powers  of  action 
and  their  results. 

In  order  to  discover  the  just  proportion  of  each  of  these  obiects  in  every  local- 
ity, the  persons  before  alluded  to  have  commenced  with  the  cattle,  and  have 
sought  to  determine  how  many  of  such  a  breed  or  species  ought  to  be  kept  upon 
a  given  surface.  One  ox  or  cow  has  generally  been  considered  as  equivalent  to 
one  horse,  ten  sheep,  or  six  pigs.  But  it  was  soon  observed  that  there  great  dif- 
ferences even  between  individuals  of  the  same  breed  and  kind,  both  as  regarded 
the  size  of  the  animals  and  the  quantity  of  food  which  they  consumed ;  and  that 
it  was  also  necessary  to  take  these  circumstances  into  consideration.  One  of  the 
most  perfect  calculations  on  this  su^ect,  founded  on  an  average  taken  from  sev- 
eral different  data,  will  be  found  in  Borgstede^s  work.*  The  author,  in  the  first 
place,  notices  the  straw  and  other  component  parts  of  the  litter ;  he  classes  them 
thus: — 

(1.)  Countries  in  which  straw  is  very  plentiful,  so  much  so,  indeed,  that,  ia 
eeneral,  from  1,500  to  1,800  sheaves  of  straw,  and  even  more,  may  be  reckoned 
for  every  winspel  of  seeds ;  a  winspel  of  seed  is  generally  equal  to  about  twenty 
acres,  wnich  allows  from  75  to  to  90  sheaves  per  acre,  and  the  weight  of  a  sheaf 
of  straw  of  spring  or  autumnal  com  is  usually  about  lOf  lbs. ;  the  whole  will, 
therefore,  amount  to  from  800  to  960  lbs. 

(2.)  Countries  in  which  from  1,350  to  1,500  sheaves  of  straw  are  obtained  for 
every  winspel  of  seeds,  from  07i  to  75  sheaves  per  acre,  and  about  730  to  800 
pounds. 

'  OmäMttatsa  ubtf  die  "Geaenl  verpachtuafea  der  domainen  in  den  preuniachen  Staaten."  Bertia,  1181 
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(3.)  Countries  which  produce  only  a  smaller  quantity  of  sheares,  never  amount- 
iDg  to  1,350,  and  in  which  there  is  consequently  a  scarcity  of  straw  for  litter. 

(A.)  Countries  in  which  they  are  compelled  to  make  use  of  other  substances 
ana  extraneous  matters,  to  supply  the  place  of  the  straw  as  litter. 

(5.)  Countries  in  which  they  are  able  to  supply  this  deficiency  by  straw  pur- 
chased at  a  reasonable  price. 

In  No.  1,  the  cattle  are  supposed  to  be  turned  into  the  pasture  lands  about  the 
middle  of  May,  and  not  taken  back  into  the  stalls  until  the  middle  of  November. 

In  No.  2,  the  cattle  are  supposed  to  be  turned  out  towards  the  end  of  March, 
and  not  brought  up  again  until  the  middle  of  December. 

In  Na  3,  the  cattle  are  supposed  to  be  fed  entirely  in  the  stalls. 

No.  4,  indicates  the  dung  resulting  from  100  sheep,  which  were  not  pastured. 

In  No.  5,  the  animals  are  supposed  to  have  been  depastured  during  five  months 
of  the  year,  and  confined  in  the  sheep-fold  all  night  during  the  other  seven 
months. 

Nicolai,  in  his  work  entitled,  **  Principles  for  the  Regulation  of  Estates,"  says : 

One  ox  or  cow  yields  10  loads  of  dun^,  for  a  two-horse  wagon. 

One  young  ox  or  cow  yields  5  loads  of  dung,  for  a  two-horse  wagon. 

One  horse  fed  in  the  stable  yields  15  loads  of  dung  for  a  two-horse  wagon. 

One  horse  turned  out  to  grass  yields  71  loads  of  dung,  for  a  two  horse  wagon. 

One  hundred  sheep  yield  100  loads  of  dung  for  a  two-horse  wagon. 

He  likewise  states,  that  half  as  much  dunf  as  is  obtained  from  the  homed 
cattle,  may  be  derived  from  the  pigs,  the  poultry,  and  the  farm-yard,  provided 
that  care  is  taken  to  keep  the  latter  place  well  provided  with  straw. 

He  allows  twenty  of  these  loads  of  the  dung  of  cattle  per  acre,  eighteen  of 
horse  dimg,  twenty-nve  loads  of  the  mixed  manure  derived  from  the  farm  yard, 
&C.,  and  fifteen  loads  of  the  dung  of  sheep. 

Consequently,  an  ox  manures  f  an  acre ;  a  young  ox  or  cow,  }  of  an  acre ;  a 
horse  fed  in  the  stable,  5-6th  of  an  acre  ;  and  a  hundred  sheep,  6|  acres. 

These  loads  for  two  horses  cannot  contain  1,000  lbs.  because  an  amelioration 
of  20,000  lbs.  per  acre  would  be  something  extraordinary.  The  system  here 
mentioned  of  obtaining  manure  by  strewing  great  quantities  of  straw  about  the 
farm-yard,  is,  in  my  opinion,  very  far  from  beneficial ;  as  the  fields  which  were 
manured  with  dung  thus  composed,  would  derive  little  improvement  from  it. 

Fredersdorf,  in  his  "Valuations  of  Estates,"  reckons,  that  each  cow  that  has 
been  well  kept,  and  has  been  allowed  about  150  sheaves  for  litter,  will  produce 
six  four-horse  loads  of  dung ;  and  if  stall-fed  during  the  whole  year,  that  she  will 
produce  ten  four-horse  loads  of  dung.  That  each  horse  which  receives  a  trass 
and  a  half  of  straw  per  day,  will  produce  seven  loads  and  a  half  of  manure. 
He  considers  the  dung  of  fineen  sheep,  or  of  four  or  five  full  grown  pigs,  to  be 
equal  to  that  of  one  cow. 

According  to  Earbe,  sixty-five  cows  will  manure  a  hundred  acres,  when  they  are 
turned  out  to  pasture  all  day  during  the  summer,  and  brought  up  to  the  cow-house 
at  night ;  he  states  the  proportion  between  horses  or  mares,  and  cows,  to  be  as 
2  to  3 ;  and  the  proportion  oetween  stall-fed  oxen  as  3  to  2.  A  hundred  sheep 
will  manure  ten  acres. 

Pfeiflfer  states,  that  a  cow  fed  in  the  stall  will  yield  200  quintals  of  manure ; 
and  an  ox  put  up  to  fatten,  80  quintals. 

According  to  Leopold,  four  cows  fed  in  the  stalls  yielded  fifty  loads  of  manure, 
six  of  which  were  sufficient  for  an  acre  of  land. 

In  a  paper  by  a  very  talented  agriculturist,  and  a  man  of  some  experience  in 
the  *'  Annales  de  I'Agriculture  de  Sasse  Saxe,"  ann^e  5,  section  1,  page  129,  the 
following  statement  of  the  proportion  of  the  quantity  of  manure  furnished  by 
different  animals  will  be  found : — 

I  That  of  a  sheep,  to 10 

I  And  that  of  a  pig,  to 18 

The  manure  produced  in  his  undertaking  during  the  space  of  three  years,  was 
diiMribiited  according  to  this  proportion,  and  he  found  that 

Bach  or  or  cow  had  prodaced  7*789  loada  for  a  wagon  dzmwa  by  fyu  honea. 
"      Horse  "  7-357 

"     Sheop  "  0-43S  " 


If  the  dung  of  an  ox  or  oow  Bmoonta  to.  ...160  I 
Thatof  ahorK  amoontato 170  | 
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These  wagons  from  the  nianner  iu  which  they  were  loaded,  probably  cootained 
from  22  to  24  quintals  each. 

These  data  are  strikingly  vague,  contradictory,  and  indefinite,  leaving  the 
many  variations  which  occur  with  reg^ard  to  the  weight  and  bulk  of  a  load  of 
manure,  totally  out  of  the  question ;  it  is  impossible  to  form  a  correct  estimate  of 
the  quantity  of  manure  which  will  be  made  by  a  certain  number  of  animals,  un- 
less the  quantity  of  fodder  and  litter  consumed,  and  the  manner  in  which  the 
cattle  are  kept,  be  previously  determined. 

No  average  proportion  can  be  given  of  the  quantity  of  manure  which  cattle 
will  produce,  because  when  they  receive  an  abundance  of  food  containing  a  ^eat 
proportion  of  succulent  matters,  the  manure  they  will  yield,  both  in  straw  and  litter, 
and  in  excrement,  will  be  seven  or  eight  times  as  much  as  would  be  furnished  if 
they  were  fed  on  dry  food.  In  the  former  case,  it  is  scarcely  possible  to  give  the 
cattle  a  sufficiency  of  litter ;  the  dung  ought  to  be  carried  out  every  day,  or  at 
least  to  be  thrown  back,  otherwise  the  animals  would  stand  in  dirt  and  nlth ;  in 
the  latter  case,  on  the  contrary,  straw  which  has  formed  the  litter  for  a  month  or 
more,  will  be  found  to  be  scarcely  soiled  or  wetted.  The  size  of  the  cattle  has 
some  influence  on  the  quantity  of  manure  derived  from  them. 

Cattle  can  onlv  be  considered  as  machines  that  appropriate  a  verv  small  portion 
of  the  fodder  which  they  consume  to  their  own  suDsistence,  while  they  reduce 
the  greatest  portion  of  it  to  dung.  By  dung,  we  understand  not  only  the  larger 
excrements  properly  so  called,  but  also  the  urine,  and  some  portion  of  the  perspi- 
ration which  is  absorbed  by  the  straw ;  this  dung  is  not  entirely  composed  of  the 
residue  of  the  fodder,  but  also  contains  some  portions  of  the  anmial  organization, 
which,  in  the  course  of  nature,  are  detached,  evacuated,  and  replaced  by  new 
formations.  Thus  the  dung  loses  a  great  part  of  its  vegetable  nature,  and  ae-  [ 
quires  animal  properties  instead.  ■ 

The  experiments  hitherto  made  have  been  insufficient  to  determine  whether 
the  mass  of  consumed  and  digested  fodder  is  found  to  be  augmented  or  dimin- 
ished, when,  by  extracting  the  aqueous  principle,  it  is  reduced  to  a  state  of  dry- 
ness. It  is  most  probably  diminished,  since  the  augmentation  of  the  animal  frame, 
the  growth  of  hair  or  wool,  and  the  secretion  of  milk,  must  absorb  some  porticxi 
of  the  aliments.  It  is,  however,  only  a  very  trifling  portion  that  is  thus  ateorbed, 
and  it  is  not  yet  decided  whether  the  water  which  the  animal  drinks,  and  the 
gaseous  substances  which  are  otherwise  imbibed,  are  not  decomposed  in  the  body 
until  they  form  a  solid  matter.  At  any  rate,  it  is  certain,  that  by  means  of  the 
additional  humidity,  the  excrements  weigh  above  half  as  much  more  than  the 
dry  food,  if  we  weigh  them  in  the  moist  state  in  which  we  use  manure. 

The  superabundant  moisture,  particularly  the  urine,  which  we  must  not  con- 
sider simply  as  water,  but  rather  as  a  fluia  containing  a  creat  number  of  very 
active  solid  animal  particles;  this  moisture  I  say  is  absorbed  by  *     " 


thus  augments  the  mass. 


the  litter,  and 

There  is  very  great  difficulty  in  determining  the  relative  proportions  which  ex- 
ist between  the  dung  on  the  one  side,  and  the  fodder  and  litter  consumed  on  the 
other.  This  accounts  for  the  constant  variations,  trifling  thoug^h  they  be,  which 
are  observable  in  the  results  of  all  the  experiments  made  with  a  view  of  deter- 
mining this  point.  There  is  still  more  difficulty  and  uncertainty  in  determining 
the  bulk  of  the  dung  from  that  of  the  fodder,  because  the  former  depends  on  the 

freater  or  less  degree  of  moisture  and  compression,  as  well  as  on  the  state  of 
ecomposition  in  which  the  straw,  and  other  filaceous  substances,  happen  to  ex- 
ist ;  all  which  circumstances  have  more  effect  on  the  bulk  than  they  have  on  the 
weight.  Nevertheless,  the  experiments  hitherto  made,  whether  on  a  small  scale, 
by  weighing  the  larger  excrements  by  themselves,  or  in  conjunction  with  the 
urine  absorbed  by  the  straw,  or  in  all  their  various  degrees  of  decomposition,  or 
in  that  state  when  the  manure  does  not  give  out  any  water,  even  from  compres- 
sion ;  or  (»I  a  large  scale,  by  determining  as  nearly  as  possible,  by  weight,  the 
quantity  of  dung  which  is  carried,  and  comparing  it  witn  the  weight  of  fodder 
and  litter  consumed ;  these  experimento,  I  say,  are  sufficiently  in  accordance  with 
each  other  to  prove  that  the  mass  of  dry  food  and  litter  is  rendered  twiee  as 
heavy  by  the  transformation  into  dung. 

But,  in  order  to  produce  this  effect,  the  dung  must  be  properly  attended  to>  and   ; 
as  much  straw  used  for  litter  as  will  be  sufficient  to  absorb  the  fluids ;  for,  should 

^^_^^(3g0)^^^^^^^^ ,   ^--,^-,  r-' 


there  be  too  much,  it  will  not  be  properly  impregnated  with  moisture,  and,  con- 
sequently, will  not  attain  that  increase  of  weight  which  was  just  mentioned  ;  and 
should  the  litter  be  too  thin  and  scanty,  it  will  not  retain  the  urine  at  all.  The 
necessary  quantity  of  litter  cannot  be  determined  by  the  number  of  cattle ;  it 
ought  rather  to  be  regulated  by  the  quantity  and  qaality  of  the  fodder  consumed, 
and  the  excrements  produced  from  it. 

Both  the  dry  aliments  destined  for  cattle,  and  those  which  have  preserved  their 
sacculent  properties,  vary  in  nutritive  powers,  although  they  be  of  equal  weight. 
Thus,  a  greater  number  of  cattle  can  be  profitably  fed  on  a  certain  weight  of 
suecuient  food,  than  could  be  kept  in  condition  by  an  equal  quantity  of  dry  fodder. 
Amongst  cattle  equally  well  fed,  the  larger  excrements  of  those  kept  on  substan- 
tial food  frequently  appear  less  bulky  than  of  others  fed  on  a  greater  proportion 
of  leas  succulent  aliments ;  but  the  quantity  of  larger  excrements  and  unne  voided 
by  animals  is  not  always  in  direct  proportion  with  the  amount  of  fodder  which 
they  consume. 

A  horse  fed  for  the  meet  part  on  com  will  yield  almost,  if  not  quite,  as  much 
dung  as  one  that  consumes  twice  that  weight  of  hay  only.  This  is  one  reason 
that  the  nutritious  properties  and  powers,  as  well  as  the  weight  of  dry  fodder, 
should  be  regarded ;  because  what  is  wanting  in  quantity  when  the  animals  are 
fed  OQ  substantial  fodder,  is  doubtless,  made  up  by  the  quality  of  the  dung,  and 
by  the  greater  number  of  animal  particles  which  it  contains. 

The  worthy  and  talented  commissioner.  General  Meyer,  is  the  first  writer  who 
has  g[iven  us  an  exact  account,  founded  on  well-attested  experiments,  of  the 

Suantity  of  dung  which  will  be  produced  bjr  a  certain  weight  of  fodder  and  litter. 
Le  gives  to  the  straw  the  moisture  which  it  derives  from  the  urine,  and,  guided 
by  these  experiments,  he  supposes  this  increase  to  be  as  2*7,  when  ooly  the  neces- 
sary and  proper  quantity  ot  litter  is  laid  down ;  and  under  the  title  of  *<  litter," 
he  also  comprises  the  straw  given  as  food,  because  it  contributes  little  or  nothing 
towards  the  nourishment  of  the  animal.  He  allows  only  1*8  for  the  augmenta- 
tion occasioned  by  the  moisture  added  to  the  hay  which  is  consumed,  on  account 
of  the  nutrition  derived  from  this  kind  of  fodder  by  the  animal  frame.  Those 
Tegetables  which  retain  their  succulent  properties  are  classed  by  him  with  the 
hay»  but  only  according  to  their  weight  when  reduced  to  a  state  of  dryness. 
Lastly,  he  attributes  a  much  greater  au^entation  to  grain  when  transformed 
into  dung,  than  they  would  derive  accordmg  to  the  previous  proportion ;  insisting 
that  their  weight  is  increased  from  3  to  3*7. 

According  to  the  results  of  numerous  experiments,  and  particularly  of  several 
trials  which  were  made,  with  great  care  and  precision,  during  the  winter  of 
1808-9,  on  some  oxen  put  up  to  fatten,  it  appears  that  we  shall  be  very  near  the 
truth  whoi  we  admit  that  the  weisht  of  hay  and  straw  consumed,  as  well  as  that 
of  litter  just  sufficient  to  absorb  ail  the  urine,  will  be  doubled  by  its  transform- 
ation into  dung.  The  quantity  of  dung  likely  to  be  produced  might  be  calculated 
with  much  more  accuracy  in  this  manner  than  it  could  be  ascertained  by  any 
reference  to  the  number  of  cattle. 

We  are  left  in  still  greater  uncertainty  with  regard  to  the  quantity  of  manure 
which  may  be  obtained  by  feeding  the  cattle  with  a  given  quantity  of  succulent 
Tegetables,  because  no  satisfactoiy  experiments  on  a  sufficient  number  of  animals, 
or  continued  for  a  sufficient  period,  have  as  yet  been  made  on  this  point.  Never- 
theless, from  several  observations  which  I  have  had  the  opportunity  of  making 
respecting  the  use  of  potatoes,  on  extensive  farms,  where  great  quantities  of  this 
vegetable  are  grown  and  ffiven  to  the  cattle  as  their  chief  food,  I  find  that,  when 
transformed  into  dung,  they  lose  at  least  two-fifths  of  their  original  weight, 
especially  if  the  increase  of  weight  above-mentioned  be  attributed  to  the  straw 
oonsumed  with  them. 

But  this  mode  of  proceeding  does  not  do  justice  to  the  potatoes,  for  the  chief 
part  of  the  augmentation  of  weight  in  the  straw  proceeds  from  them ;  and  with- 
out the  aid  of  a  good  stock  of  these  roots,  fewer  cattle  could  be  kept,  and  there 
would,  consequently,  be  a  diminution  in  the  supply  of  the  urine,  by  which  the 
litter  is  changed  into  dung  and  its  weight  increased. 

With  regard  to  the  potato  haulm  or  straw,  according  to  an  experiment  made 
in  1809,  an  acre  of  that  substance,  which  appeared  to  be  thin  or  fine  haulm, 
when  eut  and  perfectly  dry, 
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Weighed 907  Ibt. 

A  Biailar  extent  of  large  potato  haulm  weighed 60S    *' 

The  average  weight  woold  be  756  lbs. 

The  quantity  of  albumen  which  this  haulm  contains,  renders  it  in  general 
much  preferable  to  straw. 

There  is  no  doubt  that  an  accurate  knowledge  of  the  nutritive  powers  of  dif- 
ferent vegetables  would  enable  us  to  form  some  tolerably  close  calculations 
respecting  the  quantity  of  manure  which  they  would  produce.  Experiments 
have  been  made  with  regard  to  these  nutritive  powers,  both  in  fattening  cattle 
and  by  chemical  analysis,  and  the  results  of  both  methods  have  been  in  accord- 
ance with  one  another.  I  therefore  propose,  at  onc^,  to  be^  and  point  out  all 
the  most  essential  facts  with  regard  to  the  nutritive  properties  of  the  vegetables 
in  common  use,  for  this  will  be  a  necessary  preliminary  m  order  to  render  perfect 
those  details  of  rural  economy  into  which  we  shall  have  occasion  to  enter. 

As  hay  is  more  known  and  more  used  than  anv  of  the  other  kinds  of  fodder,  I 
shall  make  that  article  the  standard  by  which  all  the  others  may  be  compared. 

According  to  the  researches  of  Einhoff,  which  he  did  not,  however,  regard  as 
sufficiently  accurate  and  complete  to  be  submitted  to  the  public,  one  hundr^  parts 
of  good  Ixay  contain  only  about  fifty  parts  of  what  may  be  regarded  as  nutritive 
matter. 

If  100  parts  of  good  potatoes,  which  are  neither  aqueous  nor  spongy,  are  dried 
to  about  the  same  decree  as  hay,  after  this  process  there  will  remain  only  30 
parts,  and  25  of  which  mav  really  be  regarded  as  nutritive  matter.  Thus,  in 
the  feeding  of  cattle,  100  lbs.,  or  one  bushel  of  potatoes,  may  be  regarded  as 
equal  to  50  lbs.  of  hay ;  and  this  proportion  will  be  found  to  be  borne  out  by  al- 
most all  general  observations  made  on  the  fattening  of  cattle ;  for  when  an  ox 
put  up  to  fatten  receires  60  lbs.  of  potatoes  per  day,  he  thrives  equally  as  well  as 
on  30  lbs.  of  hay. 

*  Beet-root  ccxitains  only  eight  parts  in  100  of  actual  nutritive  matter ;  but  it 
likewise  contains  four  parts  of  filaceous  substances,  which  is  very  difficult  to  de- 
compose ;  and  as  it  is  yet  uncertain  how  far  these  latter  substances  may  contri- 
bute towards  nutrition,  we  will  suppose  this  vegetable  to  contain  ten  nutritive 
parts  m  every  100.* 

The  Ruta-nagas  contain  twelve  parts  in  every  100  of  matter  decidedly  nutritive, 
and  rather  more  than  three  parts  of  ffiaceous  substances,  which  are  with  difficulty 
decomposed.    The  turnip  cabbage  contains  about  the  same  proporti(ms.t 

Thus  100  lbs.  of  hay,  200  lbs.  of  Potatoes,  500  lbs.  of  beet-root,  and  370  lbs.  of 
ruta-baga,  probably  each  contain  an  equal  portion  of  nutritious  matters. 

These  two  last-mentioned  vegetables  likewise  produce  a  great  many  leaves ; 
the  leaves  of  the  beet-root  are  most  numerous,  and  contain  the  greater  proportion 
of  succulent  matter,  and  are  the  most  aqueous.  Those  of  the  ruta-baga,  on  the 
contrary,  are  fewer,  but  they  contain  more  albumen,}  and,  ccmsequently,  are  more 
nourisfajing. 

If,  in  OUT  valuation  of  these  roots,  we  leave  the  haulm  quite  out  of  the  ques- 
tion, and  attribute  no  portion  of  weight  to  it,  we  may,  without  hesitation,  admit 
that  460  lbs.  of  beet-root  and  350  lbs.  of  ruta-bagas  are  equal  to  200  lbs.  of  pota- 
toes and  100  lbs.  of  good  hay. 

Einhoff  has  not  completed  his  analysis  of  these  vegetables.    Nevertheless,  after 

*  I  canoot  comprehend  how  Ehihoff  could  powibly  distinguish  which  parts  reallv  were  the  nutrilife  por- 
tions of  any  vegetable,  or  how  he  could  discorer  the  actual  decree  of  nutrition  which  these  poitions  con- 
tained, unless  it  was  by  means  of  direct  experiments  on  the  feedinc  of  animals ;  but  I  hare  strong  reasons 
for  belieTlnc  that  beet  root  is  much  more  nutritious  than  the  author  has  here  stated.  Leering  the  assnitlnni 
ot  the  Abbe  Rosier,  which  certainly  are  exaggerated,  totally  out  of  the  question,  I  am  led  to  bcUere  from  an 
•ecoout  which  there  is  in  **  La  Bibhot  Brit'*  No.  338,  p.  42,  of  an  experiment  made  in  the  winterof  m»AO,  on 
twenty-fiiur  sheep,  that  S9B  lbs.  of  beet  root,  if  used  two  months  after  the  gathering  of  the  crop,  win  be 
fbond  equal  to  100  lbs.  of  hay.    Subsequent  experience  has  conyinced  me  of  the  truth  of  this  proportioB. 

[Frmek  TYmu. 
1 1  was  also  induced,  by  the  abore-mentionod  experiment,  to  beliere  that  S34  lbs.  of  Ruta-baga  nt>wn  oa 
anillaceons  land,  are  equal  in  nutritive  powers  to  100  lbs.  of  good  hay;  239  lbs.  of  raw  potatoes,  aiä  9S  lbs. 
ofthese  roots,  when  cooked,  have  also  appeared  to  me  to  be  equal  to  a  quintal  of  hay;  but  as  all  the  erops 
of  this  vegetable  grown  in  1809,  were,  evidently,  very  aqueous,  I  can  agree  with  the  opinion  of  Efnboff  on 
this  point    I  also  perfectly  coincide  in  his  opinions  with  regard  to  carrou.  lucerne,  and  clover. 

[t)rmekTnm*. 
i  A  substance  of  the  same  nature  as  the  yolk  of  an  egg. 
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a  Tery  saperficial  examination,  and  comparing  them  with  the  rata-bagas,  he  came 
to  the  ccmclosion  that,  with  regard  to  nutritive  properties,  their  reciprocal  relation 
was  as  2  to  3.    Thus,  525  lbs.  of  roots  would  be  equal  to  100  Ibe.  of  hay. 

The  same  may  be  said  with  regard  to  carrots,  which  really  contain  a  great 
number  of  aqueous  parts,  and  also  a  great  deal  of  albumen  and  sugar.  We  are 
enabled  from  the  experiments  of  Einhoff,  as  well  as  from  the  obserrations  of  dif- 
ferent persons  while  employed  in  &ttening  cattle,  to  ascertain  that  their  relation 
to  potatoes  is  as  3  to  4  ;  thus  266f  lbs.  of  carrots  are  equal  to  100  lbs.  of  hay. 

White  cabbages  have  not,  as  yet,  been  analyzed ;  but,  from  the  experiments 
which  have  been  made  with  regard  to  fattening  cattle,  their  proportion,  when 
compared  with  potatoes,  is  as  1  to  3  :  thus  600  lbs.  of  white  cabbage  are  equiva- 
lent to  100  lbs.  of  hay.  Clover,  if  cut  at  the  period  when  its  flower  is  iust  open- 
ing, loses  80  parts  of  100  in  drying ;  but  both  experience  and  chemical  analvsis 
tend  to  prove  that  this  plant  contains  a  far  greater  portion  of  nutritive  juices  tnan 
hay  grown  in  natural  meadows,  and  that  the  stalk  in  particular,  like  that  of  all 
plants  belonging  to  the  diadelphous  class,  contains  a  great  deal  of  albumen  and 
sugar.  90  1&.  of  young,  dry  clover  may,  consequently,  be  regarded  as  equal  to 
100  lbs.  of  common  meadow  hav. 

Vetches,  if  cut  when  young.  Dear  about  the  same  proportion ;  if  they  are  suf- 
fered to  grow  older,  the  increase  of  size  on  the  one  nand,  and  the  formation  of 
the  husk  and  seed  on  the  other,  compensate  for  the  diminution  of  succulency  in 
the  stalk  and  leaves.  Neither  can  we  give  any  reason  that  the  same  value  may 
not  be  assigned  to  lucerne  and  saintfoin.  It  does  not,  however,  appear  to  me  that 
we  have  any  proof  that  these  plants  lose  nothing  by  being  dried,  or  that  they  con- 
tain the  same  quantity  of  nutritive  matter  when  reduced  to  dry  fodder,  as  they 
did  while  green ;  in  fiict,  it  is  exceedingly  improbable  that  no  portion  whatever, 
excepting  the  water,  is  evaporated  durm^  the  process  of  drying ;  but  it  possiblv 
might  happen  that  the  fibrous  parts,  which  could  before  be  easily  decomposea, 
have  become  more  difficult  of  dissolution. 

We  may  then  consider  that,  for  feeding  cattle,  the  following  proportions  will 
be  found  to  be  equally  nutritious  and  beneficial : 


100 


Potatoes. 
{»Olbfl. 


YowDg  Clover. 
90  lbs. 


Beet-root. 
460  lb0. 

Votche«  dry. 
90  lbs. 


Rutft-bag«. 
350  lbs. 


Sadkhea. 
5S5lb& 
Lacerne  dry. 
OOlbB. 


Carrots. 
366  Ibt. 


White  Cabbage. 
600  lbs. 
Saintfofai  dry. 
90lb& 


In  order  the  .better  to  attain  our  object,  and  to  ascertain  the  proportion  between 
the  quantity  of  nutriment  which  may  be  obtained  and  that  of  the  dung  which  it 
will  produce,  it  is  necessarv  that  we  should  previously  determine  the  average 
amount  of  plants  and  vegetables  which  may  be  raised  on  an  acre  of  land,  always 
supposing  that  a  proper  kind  of  soil  and  a  suitable  degree  of  cultivation  are  em- 
ployed. We  shall  enter  more  fully  into  this  subject  when  we  cqme  to  the  part 
of  the  work  that  is  more  especially  devoted  to  what  relates  to  these  vegetables ; 
and  there  we  shall  describe  the  basis  on  which  the  valuation  given  in  the  prec»l- 
ing  section  is  founded. 

At  p.  23,  we  divided  meadow  land  into  five  classes,  by  taking  the  greater  or 
less  amount  of  produce  which  it  yielded,  as  the  basis  of  the  classification ;  these 
divisions  will  be  more  accurately  and  precisely  defined  in  the  sequel.  Meadow 
land  of  the  first  class  is  seldom  met  with  ;  and,  as  a  meadow  must  be  in  very 
tolerable  condition  to  enable  it  to  yield  1600  lbs.  in  two  crops  or  mowings,  we 
will  take  this  quantity  as  the  average  produce. 

It  is  frequently  reckoned  that  the  clover  crops  will  produce  from  thirtv  to  forty 
cwts.  of  hay  per  acre ;  but  the  soil  must  be  particularly  rich,  fertile,  and  calcare- 
ous, to  yield  this  quantity,  although  it  is  argillaceous  in  constitution. 

On  a  common  argilo-sandy  soil  which  has  been  deeply  and  carefully  plowed, 
which  is  submitted  to  a  jumcious  rotation,  and  on  which  the  clover  is  properly 
sown,  an  average  crop  of  2,400  lbs.  at  two  mowings,  or  1,600  lbs.  at  one  cutting, 
may  in  genend  be  confidently  reckoned  upon,  and  five  times  that  weight  in  green 
fodder.  In  moist  and  fertile  years,  when  both  crops  are  equally  good,  the  pro- 
duce of  the  clover  will  far  exceed  this  average ;  but  in  dry  years,  when  one  crop 
is  scanty,  it  will  frequently  be  far  below  it 

Rich  and  thickly-planteil  lucerne  ought  to  yield  4,000  lbs.  of  dry  fodder,  if  the 
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soil  and  climate  be  suitable  for  it.  Saintfoin,  if  sown  on  a  soil  appropriate  to  it» 
nature,  will  yield  2,000  lbs.  of  drj  fodder  per  acre.  Vetches,  or  the  mixed  crop 
of  which  they  form  a  portion,  will  yield  at  least  2,000  lbs.  of  dry  fodder  when 
tfaey  have  been  manured.  When  they  have  not  been  manured,  and  the  soil  is, 
nevertheless,  in  good  condition,  this  produce  is  reduced  to  1,200  lbs. 

A  crop  of  potatoes,  sown  on  a  warm  soil,  which  has  been  deeply  plowed,  well 
manured,  and  has  received  a  very  careful  culture,  will  yield  80  bushels  per  acre, 
or  8,000  lbs.  over  and  above  the  seed.  The  amount  here  mentioned  is  rather  be- 
low than  above  the  average  produce  of  a  good  and  carefully-cultivated  soil ;  I 
have,  myself,  repeatedly  raised  a  crop  of  12,000  lbs.  per  acre  in  ordinary  years. 
But  I  would  ramer  that  my  valuation  of  this,  and  of  all  other  crops  of  roots, 
should  be  below  their  average  produce  than  above  it,*  in  order  to  do  away  with 
the  suspicion,  which  many  seem  to  entertain,  that  I  speak  more  favorably  of 
them  than  they  deserve,  from  having  a  predilection  for  that  roouf 

Beet-root  yielded 80,000  Hm.  ofrootaper  acre. 

Buta-baga  and  turnip  cabbage 90,000  lbs.        "  " 

Carrota 18,000  Ibe.        "  « 

Cabbages*  if  aown  on  a  soil  suited  to  them 36,000  lbs.        **  " 

Thoa»  then,  the  produce  of  an  acre  of  potatoes  may  be  regarded  aa  equal  in  nu- 

tritiTe  power  to 4,000  lbs.  of  haj. 

That  of  an  acre  of  Beet-root  »lequal  to 4,347,  or  4^300         '* 

Rutabagas 5,700 

«  "  BAdishes 3,800 

"  "  Carrots 6,700 

•'  "         Cabbages 6,000 

"  "         Clover,  at  two  mowings 2,600         ** 

•*  «         Lucerne 4,400 

"  "  Saintfoin 9,200 

**  "         Vetches,  when  manured 2,900         " 

•*  "  "        not  manured 1,300         •• 

In  every  case  I  have  supposed  these  vegetables  to  be  grown  on  a  soil  which  is 
suitable  to  them,  and  which  has  been  for  some  considerable  period  ameliorated 
by  careful  culture,  and  has  been  properly  manured.  It  must  also  be  understood 
that  these  products  are  calculated  from  an  average  taken  from  several  successive 
vears,  since  there  always  will  be  seasons  in  which  some  of  the  crops  tum  oot 
Dadly,  and  others,  on  the  contrary,  in  which  they  yield  far  more  than  the  usual 
amount  of  produce ;  this  consideration  ought  also  to  induce  us  to  cultivate  seve- 
ral different  kinds  of  crops,  in  order  that  the  gain  on  some  of  them  may  compen- 
sate for  the  loss  in  others. 

If  we  collect  the  excrements  and  urine  of  those  animals  which  have  been  fed 
on  plants  or  vegetables  containing  a  great  proportion  of  succulent  matter,  and  keep 
them  separate  from  any  other  substances,  we  shall,  doubtless,  find  that  this  dun^ 
will  bear  more  relation  to  the  nutritive  powers  than  to  the  weight  of  the  food. 
The  lesser  weight  of  the  more  solid  aliments  will  be  compensated  by  the  greater 
quantity  of  water  which  the  animals  will  drink  while  consuming  tnem.  Thus, 
200  lbs  of  potatoes,  350  lbs.  ruta-bagas,  600  lbs.  of  cabbages,  or  50  lbs.  of  oats, 
will  singly  produce  as  much  dung  as  100  lbs.  of  hay ;  for  each  of  these  Quantities 
will  afford  an  equal  degree  of  nourishment  to  cattle.  But  if  we  allow  the  excre- 
ments to  be  collected  with  the  straw,  and  attribute  to  it,  and  not  to  the  excrement, 
the  increase  of  weight  which  the  latter  derives  from  the  liquid  portions,  the  pro- 
portion of  these  will  be  modified.  Those  aliments  which  contain  the  smallest 
portion  of  indissoluble  fibres,  will  yield  the  least  quantity  of  large  excrements. 
This  accounts  for  the  fact  that  exceedingly  succulent  vegetables  do  not  stand  in 
that  proportion  to  hay,  with  re^d  to  the  dung  which  they  produce,  as  they  do 
with  regard  to  nutritive  properties. 

We  have  not,  as  yet,  had  any  sufficient  or  definite  proofs  of  the  quantity  of  dung 
produced  by  most  of  the  vegetables  given  as  food  ;  the  only  experiments  from 
which  clear  and  certain  results  were  deduced,  are  those  which  have  been  made 
on  potatoes.    It  would  appear,  from  the  average  of  those  results  which  I  have 

*  The  crop  of  potatoes  at  80  bushels  beyond  the  seed,  or  100  bushels,  seems  yerj  low ;  and«  snowing  the 
German  to  be  two-thirds  of  our  acre,  the  crop  will  only  amount  to  150  bushels ;  and  iJie  scheffel  being  about 
one  and  Srbalf  bushels,  the  whole  amount  little  exceeds  200  bushels. 

t  Tlkese  weights  sre  much  below  the  usual  produce  in  England. 
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stated  at  p.  91,  that  100  lbs.  of  potatoes  will  produce  60  lbs.  of  dung ;  and  that 
thus,  an  acre  oif  potatoes  which  yields  80  bushels,  ot  8,000  lbs.  abo^re  the  seed, 
and  is  equal  to  4,000  lbs.  of  hay,  will  produce  4,800  lbs.  of  dung,  without  reckon- 
ing that  produced  by  the  haulm,  which  amounts  to  1,512  lbs.  on  account  of  the 
weight  being  doubled  of  that  portion,  when  reduced  to  a  state  of  dryness.  It  will 
weigh  this  amount  whether  it  be  given  to  the  cattle  as  food  while  green,  or  dried 
and  used  as  litter  instead  of  straw.  Therefore,  by  uniting  these  two  sums,  we  shall 
find  the  average  amount  of  dung  produced  by  an  acre  of  potatoes,  to  be  6,312  lbs. 

As  experience  has  not,  hitherto,  furnished  us  with  any  data  from  which  we 
can  derive  any  positive  information  with  regard  to  the  other  plants  used  for  fod- 
der, we  will  suppose  their  produce  in  dung  to  be  equal  to  that  of  potatoes,  calcu- 
lated not  according  to  weight,  but  according  to  tne  number  of  acres,  without 
aHowing  anything  for  the  additional  quantity  of  nutritive  matter  their  extra 
amount  of  produce  may  contain. 

We  shall,  likwise,  suppose  clover  and  lucerne  to  be  the  same  in  this  respect  as 
natural  hay,  notwithstanding  the  superiority  which  they  possess  over  the  latter 
in  point  of  actual  nutriment. 

We  shall,  therefinre,  reckon  that — 

One  acre  of  Potatoes,  or  any  other  regetable  or  root,  will  yield  6,312  Iba.  of  dang. 

"  CloTor,!iitwomowingB 5,200  «* 

"  Clover,  in  one  mowing 3,900  " 

Loceme 8,800  *• 

"  Saintibin 4,400  " 

«  Vetehea^  manored 4,400  " 

*•  Ditto,  not  manured 8,600  « 

Independent  of  the  additional  weight  which  the  straw  will  prodace. 

In  1805 1  obtained  sufiGicient  dung  from  the  consumption  of  25  acres  of  ffreen 
peas,  with  about  1,500  sheaves  of  straw  as  litter,  ana  a  snmll  quantity  of  pine 
leaYes,  to  mknure  30  acres  of  autumnal  com  that  year. 

With  regard  to  the  other  part  of  the  duns,  namely,  that  which  is  produced  by 
the  straw,  we  have  lately  obtained  some  information  which  may  be  depe&ded  on. 
It  is  true  that  we  have  not  hitherto  wanted  for  data  with  regard  to  the  quantity 
of  sheaves  which  a  certain  extent  of  each  kind  of  land  will  produce,  or  of  the 
number  of  trusses  of  straw  which  ought  to  be  derived  from  each  species  of  grain ; 
but  yet  we  lacked  any  certain  and  invariable  data  with  rc^rd  to  the  average 
weight  of  these  sheaves  or  trusses.  Every  agriculturist  and  former  who  has  gone 
beyond  the  confines  of  his  own  propertv,  well  knows  that  there  are  vast  and 
almost  incredible  differences  with  regard  to  this  matter ;  that,  in  some  places, 
the  sheaves  only  weigh  8  lbs.  while  in  others  they  weigh  firom  40  lbs.  to  50  lbs. 
And  the  difference  in  the  weight  of  the  trusses  is  equallv  great,  varying  from 
10  Iba.  to  40  lbs.  Hitherto,  however,  most  persons  have  thought  that  they  ex- 
plained themselves  suflEicientiy  clear,  when  they  stated  the  average  amount  of 
their  crops  according  to  their  own  system  of  proceeding. 

It  is  generally  considered  that  we  may  derive  a  tolerably  exact  notion  firom 
experience  what  amount  of  produce  in  com  may  be  expected  from  certain  kinds 
of  soil  or  svstems  of  cultivation ;  and  it  is  very  true  that  where  sufiicient  atten- 
tion is  paid  to  the  sulnect,  we  may  leam  much  in  that  manner. 

But  uommissioner  General  Meyer  is  the  first  person  I  ever  knew  who  has  sys- 
tematically endeavored  to  deduce  the  produce  m  straw  from  that  of  grain.  No 
one,  however,  can  be  ignorant  that  there  is  an  existing  proportion  between  these 
two  articles  of  produce.  Every  experienced  farmer  can  calculate  the  amount  of 
grain  which  one  of  his  sheaves  will  yield ;  and  after  the  first  threshing  he  is  able 
to  say  whether  these  sheaves  vield  well  or  only  middling,  or  very  badly  in  that 
year.  The  variations  which  frequently  occur  on  the  same  soil,  and  under  the 
same  kind  ci  cultivation,  are  therefore  exceptions  to  the  general  rule.  If  a 
£ivorable  state  of  weather  has  caused  the  com  to  shoot  up  quickly  at  first,  to 
put  forth  a  number  of  blades,  and  at  the  time  of  flowering  the  exceeding 
richness  of  the  soil  causes  it  to  fall  to  the  ground ;  or  if  bad  weather,  or  the 
Tarious  diseases  to  which  com  is  subject,  impede  development  of  the 
grain :  or  lastly,  if  at  harvest  time  the  com  should  be  laid,  then  will  the  propor- 
tion of  grain  to  straw  be  much  less  than  usual.  But  if,  on  the  other  hand,  a 
continuation  of  bad  weather  should  stint  the  growth  of  the  com,  ordestrov  a 
great  number  of  the  plants ;  or  if  mice  or  insects  should  thin  the  crop,  and  auer- 
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wards  an  interval  of  fine  weather  should  interyene — ^which  promotes  the  deTel- 
opment  of  the  ears,  the  fecundity  of  the  flowers,  and  tends  to  mature  and  ripen 
the  grain — then  will  the  proportion  of  straw  to  that  of  the  com  be  much  less 
than  usual.  But  it  is  impossible  to  take  all  these  exceptions  into  account  wh^e 
forming  a  general  estimate  of  the  re«ilts  of  rural  economy. 

According  to  most  of  the  observatioDS  and  experiments  which  I  have  heard  of, 
or  which  have  been  communicated  to  me,  the  proportion  of  grain  to  straw  varies, 

In  Rye,  from  38  to  42  in  100 ;  Wheat,  from  46  to  52  in  100 ;  Barley,  from  62  to  64  in  100 ;  Oat% 
from  60  to  62  in  100. 

It  is  still  more  uncertain  with  regard  to  peas,  for  it  is  well-known  that  there 
is  no  average  with  regard  to  the  number  of  legumes  that  one  plant  will  bear. 
The  loss  or  diminution  which  this  plant  may  sustain  during  the  harvest  or  gath- 
ering, must  likewise  be  taken  into  consideration.  The  Count  Yon  Fodewils  has 
stated  the  proportion  of  grain  to  straw  in  this  case  to  be  as  5  to  21 ;  but,  if  mj 
opinion  were  asked,  I  should  say  we  were  much  nearer  the  mark  if  we  stated  it 
to  be  as  35  to  100.  The  best  mode  of  proceeding  is  to  allow  2,000  lbs.  of  straw 
for  each  manured  acre  of  peas,  because  in  this  crop  the  product  in  straw  is  much 
less  casual  than  in  grain.    The  same  may  be  said  with  regard  to  vetches. 

If,  then,  a  bushel  of  rye,  of  full  measure,  weighs  86  lbs.  and  the  average  mo- 
portion  of  straw  to  grain  be  as  40  :  100,  an  acre  of  rye  will  yield  a  produce  or— 

3  btuhelfl*  645  Iba.  of  mnw,  which,  in  its  turn,  yield«  1,290  lb0.  of  dnn«. 

4  "  186  "  "  "  1,720  " 

5  "  1.075  "  «  "  2.150 

6  "  1,290  "  "  "  2,580  «' 

7  "  1,505  «  «  -  3^010 

8  "  1,720  u  m  u  3^440  " 

9  "  1,935  «  «  .1  3^870  " 

10  «     2,150  u  H  M  4^300 

11  "     2,365  "  "  "  4,730  " 

12  "     3,580  "  "  "  5,160  " 

If  a  bushel  of  wheat  weighs  92  lbs.  and  the  proportion  of  the  grain  to  the 
straw  be  as  50  :  100,  an  acre  will  yield  a  produce  of— 

3  bntheb  552  Iba.  of  atrmw,  which,  in  in  tom,  yield«  1,104  Ib&  of  dang. 

4  "  736  «  "  "  1,472            " 

5  "  920  «  ••  "  1,840 

6  "  1,104  «  «  «  2,908 

7  «*  1,288  "  "  "  2,576 

8  "  1,472  "  ••  "  2,944            " 

9  "  1,656  "  "  "  3,312 

10  "      1,840  «  "  "  3,680 

11  "      2,024  "  "  "  4,048 

12  "      2,208  "  "  "  4,416  " 

If  a  bushel  of  barley  weighs  68  lbs.,  and  the  proportion  of  the  grain  to  the 
straw  is  as  63 :  100,  an  acre  of  land  will  yield  in  one  crop^ 

'  3  bfuhela  324  lb«,  of  straw,  which,  in  iu  turn,  yields    698  lbs.  of  dnng. 

4  "  432  *  "  "  864 

5  "  540  "  "  "  1,080 

6  "  648  "  *'  "  1,296  " 

7  "  756  ••  •*  "  1,512  •* 

8  "  864  "  -  *'  1,728 

9  "  972  u  m  u  1,944 

10  "     1,080  H  H  n  2,160 

11  "      1,188  H  M  u  2376 

12  "     1,296  "  "  "  2,592 

If  a  bushel  of  oats  weighs  52  lbs.,  and  the  proportion  of  grain  to  straw  it  as 
61 :  100,  an  acre  of  land  will  yield  in  one  crop— 

3  bnsheb  256  lbs.  of  straw,  which  wiU   prodooe    512  lbs.  of  donf  . 

4  «        341  "  •*  "  682  « 

5  "        426  "  "  "  85«  " 

6  "        519  •*  *  *•  1,024  " 

7  .     **        SB7  **  "  -  1,194 

•        *'        688  ««  -  -  1,366  * 

9        **        768  M  «f  M  1,536  ** 

10  "        853  "  •  ••  1,706  - 

11  "        938  "  -  "  1,87«  * 
1«        "     1,024            «UM              2,048  •* 

•  Ote  »essan  hen  tnnriaMd  "hoshdih»  is  äboM  li  of  ov  aMasore  or  ibat  BMM. 
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In  this  estimate  of  the  proportions  in  which  dung  may  be  obtained,  it  is  always 
understood  that  the  straw  is  employed  for  litter ;  or,  should  sUaw  be  scarce,  those 
substances  which  are  used  instead  shall  be  sufficiently  plentiful,  not  only  to  re- 
ceiTe  and  absorb  all  the  different  excrements,  but  likewise  to  enter  into  fermenta- 
tion and  become  sufficiently  decomposed  without  requiring  any  additional  mois- 
ture ;  and,  farther,  that  eyeijthing  shall  be  so  arranged  that  no  portion  of  the 
urine  shall  be  wasted  or  suäered  to  run  off,  and  that  the  dung-steads  shall  be 
protected  from  the  washing  of  heayy  rains,  which  might  carry  away  some  por- 
tions of  component  parts.  This  dung,  composed  of  animal  and  vegetable  sub* 
stances,  is  supposed  to  be  lifted  at  the  period  when  the  incipient  fermentation 
has  commenced,  and  when  the  straw  has  become  soAened  witnout  beinc^  decom- 
posed ;  in  a  word,  in  that  state  in  which  experience  teaches  all  practical  agricul- 
turists when  it  can  be  used  with  the  epreatest  advantage.  There  is  a  great  deal 
of  difference  between  the  weight  of  fresh  dung  and  of  that  which  has  become 
completely  decomposed,  and  in  which  the  straw  is  quite  dissolved.  The  amount 
of  the  humidity  has  already  been  indicated  in  a  previous  page. 

In  order  to  discover  the  quantity  of  dung  produced  by  pasturing  animals,  that 
evacuated  by  a  cow  fed  on  excellent  pasture-land  has  been  weighed,  and  it  was 
found  that,  on  an  average,  she  produced  37  lbs.  in  a  day  and  night ;  that  is,  5,661 
lbs.  in  five  months,  or  one  hundred  and  fiftv-three  days ;  the  dung  evacuated  dur- 
ing the  day  was  also  weighed  separately  from  that  which  was  produced  during 
the  night,  and  it  was  found  that  the  former  amounted  to  from  21  lbs.  to  23  lbs. 
and  the  latter  to  from  15  lbs.  to  15i  lbs.  That  dung  which  is  evacuated  by  cat- 
de  on  permanent  pasture-land  is  lost  for  all  agricultum  purposes ;  but  those  farm- 
ers who  use  their  fields  alteniately  as  pasture  and  arable  land,  derive  some  por- 
tion of  benefit  from  it.  Even  then,  however,  it  is  not  nearly  so  profitable  as  when 
mixed  with  the  straw  or  litter  in  the  stable  or  farm-yard,  and  properly  collected. 
A  ereat  part  of  that  evacuated  in  the  fields  is  evaponted  by  the  action  of  the  sun 
and  wind,  or  falls  in  the  dust  and  is  destroyed  bv  insects ;  out  the  luxuriant  tufts 
of  grass  which  spring  up  wherever  it  falls,  ana  the  increased  fertility  of  those 
parts  pf  enclosed  pastures  on  which  the  cattle  lie  down,  or  where  they  are  milked, 
tends  very  satisfactorily  to  prove  that  it  is  not  so  completely  wasted  as  some  per- 
sons would  have  us  to  oelieve.  In  the  rotations  of  crops  with  pasturage,  in  which 
it  is  usually  the  custom  to  leave  the  cattle  in  the  field  day  and  night,  the  dune 
thus  made  is  already  comprised  in  the  ameliorating  quality  which  we  attributed 
to  the  repose  or  rest  of  the  land. 

But  if  the  cattle  which  are  depastured  during  the  day  are  brought  into  the  star 
ble  or  farm-yard  at  night,  the  dung-heap  ought  necessarily  to  be  augmented  by 
the  addition  of  their  excrements.  We  reckon  this  part  of  the  dung  which  will 
be  produced  by  a  cow,  plentifully  fed,  at  2,500  lbs. ;  if  she  is  not  so  well  fed,  as 
is  usually  the  case  with  those  that  are  pastured,  it  will  amount  to  about  1,500 
lbs. ;  and  the  straw  of  which  the  litter  is  composed  must  here  be  reckoned  sepa- 
rately.» 

with  respect  to  the  dung  proceeding  from  the  fodder  consumed  by  cattle,  and 
the  straw  or  other  substances  composing  the  litter,  no  difference  is  made,  in  gen* 
eral  estimates,  between  th6  various  kinds  or  breeds  of  cattle  by  which  it  has  been 
produced.    We  shall,  however,  offer  a  few  observations  on  this  subject. 

The  amount  of  dunff  which  will  be  produced  from  the  same  quantity  of  food 

Slean,  ill-conditioned,  weakly  cattle,  will  neither  be  so  great,  so  rich,  or  so  fer- 
izing ;  nor  does  it  contain  so  much  animal  matter  as  that  which  is  produced 
by  strong,  healthy  and  well-fed  animals. 

Sheep,  if  fed  on  the  same  quantity  of  provender,  will  produce  dunff  which  goes 
further,  but  the  action  of  which  is  not  so  durable.  These  animals,  however,  ap- 
pear to  be  decidedly  the  most  advantageous  for  the  manuring  of  pasture-land ; 
the  dung  which  they  evacuate  over  the  meadows  is  not  only  more  equally  dif- 
fused, but  1ÜS0  amalgamates  more  freely  with  the  soil,  and  acts  more  promptly 
on  the  ve|;etation.  If  the  sheep  are  brought  up  from  the  pastures  at  night,  and 
confined  m  a  paddock  or  sheep-fold,  they  will  produce  a  proportionally  larger 
quantity  of  manure  than  cattle,  supposing  that  each  species  has  been  allowed 
the  same  extent  of  pasturage.    This  reason  causes  the  meadow  and  pasture-lands 

*  At  the  rate  of  9  Ibt.  of  dime  lo  1  tt>.  of  atnw. 
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in  England,  where  it  is  customary  to  leave  (he  sheep  out  nif  ht  and  day,  gradu- 
ally to  become  ameliorated  and  improved,  and  to  be  capable  of  feeding  an  in- 
creased number  of  these  animals  every  year ;  when  these  lands  are  broken  or 
plowed  up,  they  are  found  to  have  acquired  a  much  greater  proportion  of  nutri- 
tive matter  than  those  on  which  cows  have  been  fed ;  indeed,  these  latter  usual- 
ly decrease  in  fertility  about  the  third  or  fourth  year,  particularly  where  the  soil 
is  of  a  dry,  hot  nature. 

When  sheep  are  depastured,  it  is  usually  reckoned  that  1,200  will  yield  about 
the  same  degree  of  amelioration  to  an  acre  of  land,  as  would  be  produced  bj  one- 
half  of  the  quantity  of  stable  manure  generally  allowed ;  1,800  sheep  are  sup- 
posed to  manure  an  acre  and  a  half  tolerably  well,  and  2,400  to  manure  it  abund- 
antly ;  so  much  so,  indeed,  as  to  render  it  too  rich  for  most  kinds  of  grain.  If 
ten  sheep,  when  pastured,  are  regarded  as  equivalent  to  one  cow,  and  ii  one  cow 
produces  15  lbs.  of  dung  during  the  night,  180  cows  will  only  produce  2,700  lbs. 
and  240  cows  3,600  lbs.  which  is  not  enough  to  manure  one  acre  of  land ;  but 
the  effects  and  the  nutritive  properties  of  manure  thus  derived  are  much  more 
permanent,  and  are  retained  mucn  longer  in  the  soil,  than  the  dung  of  sheep. 

In  order  to  discover  how  far  this  estimate  of  the  quantity  of  manure  to  be  ob- 
tained, when  founded  on  the  consumption  of  fodder  and  straw,  will  agree  with 
those  which  take  for  their  basis  the  number  of  cattle,  we  will  examine  some  of 
these  latter  which  have  been  derived  from  experience,  and  drawn  up  firom  gen- 
eral averages,  which  may  not,  however,  have  been  perfectly  correct. 

The  table  of  the  quanuiy  of  manure  which  may  be  derived  from  cattle  (see  ante 
p.  95)  has  peculiar  relation  to  the  mode  of  feeding  adopted  for  the  estimates  in 
the  electoral  market  and  in  the  new  market.  According  to  this  method,  the  fol- 
lowing proportions  are  given  to  the  different  kinds  of  cattle : 


Vor  m  large  oz 

"     Middlemzed  (MC 

«     Small  ox 

"     Large  cow 

••     Middle-sned  cow 

"     Howe  which  iaalway  fed  in  tlie  stable. 


Strew  of 

HV. 

iVintor  Coicub» 

Spring  Cereaia 

3,000  lbs.  % 

1,680  \\m. 

1,680  Uml 

3,000 

1,400 

1,376 

2,400 

1.120 

1.100 

1,800 

1,260 

1,320 

1,500 

1,050 

1,100 

4,800 

-.. 

2,640 

According  to  our  system,  the  quantity  of  manure  which  would  be  derived  from 
the  above  table  would  be  as  follows  : 


9*oralargeox... 

«     Middle^sed  ox 

"     BmaUox 

"     Large  oow 

**     Middle-aised  cow 

"     Small  cow 

Hone  fed  in  the  stable 


Qnandty 
Ideraad  J 


Fodder 


6,930  Iba. 

6,776 

4,620 

4,380 

3.650 

fi,86S 

7,440 


Bong. 


Extent  of  Land  wUeb  oonid 
be  manured  at  Uu)  rate  of 
10^000  Iba.  per  acre. 


13,860  lbs. 
11,550 

9,240 

8,760 

7,300 

5,730 
14.880 


1-38  Ibft 

1-15 

0-99 

1 

0-73 

0-57 

1*48 


««     Home  fed  in  the  BUble 7,440  14.880 rj» 

We  do  not  here  include  the  com  which  the  horse  consomes,  bat  place  that  against  the  time 
which  he  passes  oat  of  the  stable. 

If,  then,  we  take  a  large,  or  a  middle  sized,  or  a  small  ox,  according  as  straw 
is  plentiful  or  scarce  in  the  country ;  and  if  we  further  admit  that  on  a  cold  soil 
from  20  to  22  metzen  has  been  sown,  and  on  a  warm  dry  soil  from  18  to  19  ;  and, 
finally,  if  we  allow  a  somewhat  larger  quantity  of  dung,  about  12,000  lbs.  to  the 
former,  and  a  smaller  quantity,  as  9,000  lbs.  to  the  latter,  it  will  be  easy  to  ap- 
ply the  data  contained  in  the  above  table  to  particular  fields  or  pieces  of  ground, 
and  to  the  quantity  of  fodder  which  is  necessary  for  them.  But  if  we  should 
wish  to  calculate  tne  general  average  of  cattle  and  of  fodder  as  it  is  stated  in  this 
table,  we  shall  find  that  one  beast  will  produce  dung  enough  to  manure  1  19-60 
acres.  In  the  instructions  and  rules  laid  down  for  the  estimate  of  the  income 
proceeding  from  com  in  the  kingdom  of  Prussia,  the  following  were  taken  as 
their  basis  from  being  most  conformable  to  general  experience : 

They  calculate  that  the  produce  in  straw  of  an  annual  sowing  will,  for  a  hi 
animal,  be  from  li  to  2i  acres  of  land  of  the  first  and  second  class,  from  21  to  3i 


' 
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oxlasd  of  the  third  class,  and  from  4  to  5  acres  of  land  of  the  fourth  class.  But 
it  would  seem,  from  reference  to  all  other  data,  that  we  are  to  understand  by  the^ 
term  **  large''  or  '*  great  beast,"  small  horses,  oxen,  and  cows,  when  pastured. — 
If,  therefore,  we  admit  that  the  product  of  the  first  and  second  class  land  is  nine 
bushels  per  acre,  we  shall  find  that  we  obtain 

From  1|  acres  of  rye,  cakalated  1 1»935  lbs.  per  acre,  a  produce  of 3,416  lbs.  of  tfraw. 

From  I  acre  of  bartey,  at972  Iba.  per  acre 1,215  *' 

To  which  mosi  be  added  the  hay 1,320  " 

4,953  » 

Which  will  make  altogether  about  9,906  Iba.  of  dang. 

But  if  we  take  three  acres  at  seven  bushels  of  produce  for  the  third  class. 

There  wiU  be  on  1|  acreaof  antnmnal  com 995  Iba.  of  atraw. 

There  will  been  l}  acres  of  spring  com 1,134  " 

To  which  most  be  added  the  hay 1.390  " 

4,711  " 

Which  will  produce  an  amount  of  dung  equal  to  9,499  lbs. 

According  to  the  data  on  which  this  instruction  is  founded,  each  beast  produces 
ten  loads  of  manure  for  four  horses  ;  that  is,  generallr,  at  most  ten  qumtals  to 
each  horse.  Fifteen  such  loads  are  usually  considerea  to  be  requisite  for  every 
acre,  if  we  would  haye  the  ground  retain  the  efiect  of  the  manure  during  the  nine 
years'  rotation.    Thus,  one  beast  and  a-half  may  be  said  to  manure  an  acre  of 

The  more  carefully  we  compare  a  number  of  data  deduced  with  the  utmost 
exactitude  from  comprehensive  averages,  and  relating  to  the  produce  in  dunff, 
with  the  fundamental  principles  which  we  have  here  detailed,  the  more  shul 
we  feel  convinced  that  they  perfectly  agree  with  one  another,  and  that  an  esti- 
mate of  the  quantity  of  dung  which  it  is  possible  to  obtain  may  be  derived  with 
much  greater  precision  from  comparison  and  reference  to  the  amount  of  straw 
and  fodder  consumed,  than  it  could  be  bv  any  other  means ;  and  we  shall,  there- 
fore, henceforward  be  guided  by  it  in  all  our  agricultural  calculations  and  esti- 
mates. 

The  data  with  regard  to  the  necessary  quantities  of  fodder  are  as  numerous  as 
they  are  various.  It  is,  sometimes,  scarcely  possible  to  believe  that  they  can  re- 
fer to  the  same  animals.  But,  then,  how  great  is  the  difierence  between  a  small, 
lean,  ill-conditioned  beast,  that  picks  up  a  scanty  living  on  arid  fallows,  in  the 
woods,  or  on  open  commons,  and  another  that  is  plentifully  fed  in  the  stable  or 
on  rich  and  fertile  pastures !  Some  oxen  do  not  yield  above  200  lbs.  of  meat 
when  slaughtered,  while  others  yield  2,000  lbs.  It  would  be  absurd  to  pretend 
that  these  difierent  kinds  of  animals  receive  the  same  kind  or  quality  of  lood,  or 
to  expect  that  they  will  yield  the  same  quantity  of  dunfi^. 

We  have  alreaoy  stated  the  quantity  of  straw  and  fodder  which,  in  most  agri- 
coltural  estimates,  is  generally  supposed  necessary  for  the  winter  feeding  of  cat- 
tle of  various  kinds,  breeds,  and  size ;  it  only  remains  for  us  to  consider  the  ac- 
count ^ven  by  some  of  the  authors  who  have  treated  on  this  subject. 

De  Sen^kendorf  allows  one  bushel,  or  8  pounds,  per  day,  of  chopped  straw  of 
spring  corn  for  every  draught  ox,  and  three-quarters  of  a  bushel  for  a  cow.  It 
is  his  opinion  that  a  piece  of  land  sown  with  three  bushels  of  barley  or  oats,  will 
yield  319  bushels  of^  chopped  straw ;  and  that,  as  the  duration  of  the  winter- 
feeding  is  165  days,  two  oxen  or  cows  may  be  kept  on  the  produce  of  one  sowing 
of  three  bushels  of  spring  com ;  he  also  thinks  that  the  straw  of  rve  and  peas 
ought  to  be  devoted  entirely  to  sheep ;  that  the  number  of  cattle  ougnt  to  be  reg^ 
nlated  by  the  quantity  of  straw,  since  the  summer  pasturage  mi^ht  be  replaced 
by  green  clover  given  in  the  stable,  and  that,  by  means  of  crops  ol  roots,  it  might 
be  possible  to  do  without  hay. 

Independent  of  that  circumstance,  a  draught  ox,  according  to  him,  requires  12 
lbs.  of  hay  per  day,  from  the  first  of  January  to  the  first  of  June ;  a  milch  cow, 
13  cwta.  of  hay  in  a  year,  besides  grains,  com,  and  soupe,*  or,  if  she  is  fed  on 

.  ^Aktaidofponagecompotedof  gndna  or  of  cooked  potatocii  and  aometiaesalM  of  water  ininiM  with 
•    meal,  and  pouted  over  die  chopped  straw. 
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hay  alone,  18  cwu ;  vonng  or  barren  beasts  require  4  cwts.  if  they  are  allowed 
other  provender  besides ;  and  otherwise  11  cwts. 
According  to  Karbe,  a  draught  ox  ought  to  receive  a  daily  provender  of 

18  lbs.  of  chopped  itraw,  2  lb«,  of  straw  as  litter ;  in  all,  4,800  Iba. 
4  metxen  of  roots,  or  60  biuhels  yearly, 

during  the  whole  of  the  240  days  of  winter. 

If  roots  and  vegetables  are  scarce,  or  nearly  all  spent,  30  lbs.  per  day  of  com, 
chaff,  hay,  chopped  straw,  and  of  litter,  may  be  substituted.  Thus  an  addition 
of,  perhaps,  10  lbs.  of  hay,  instead  of  roots,  where  the  latter  are  altogether  taken 
away,  will  amount  to  2,400  lbs.  per  year. 

A  milch  cow  ought  to  be  allowed  18  lbs.  of  straw  and  hay,  for  food,  per  day, 
during  the  190  days  of  winter,  and  2  lbs.  of  litter — 3,800  lbs.  per  year  ;  and,  like- 
wise, 4  metzen  of  vegetables  or  roots  per  day,  or  50  bushels  per  year.  During 
the  175  days  of  summer,  a  pasturage  of  3  acres  of  clover  and  prass,  and  2  lbs.  d 
litter  every  night,  or  350  lbs.  per  year. 

An  ox  for  fattening  ought  to  receive  in  each  of  the  112  days,  which  are  usually 
allowed  for  that  purpose—- 

10  lbs.  of  chopped  straw  and >.  -Jii  ik.  ^.^ 

2  lbs.  of  litter^ J  1,344  lbs.  straw. 

8  lbs.  of  hay 896  lbs. 

8  or  9  metsen  of  vegetables  or  roots 60  bushels. 

In  my  edition  of  '*  Bergen's  Anleitung  zur  Viehzucht,"  I  have  given  an  account 
of  the  quantity  of  fodder  consumed  by  m^  cows  in  the  course  of  a  year,  at  a  pe- 
riod when  all  my  cattle  were  of  the  heaviest  breeds.  It  amounted  to  the  follow- 
ing per  head : 

White  cabbages 4,890  lb&  615  lbs.  rednced  to  hav. 

Potatoes 3,900  "  1,950  " 

Radishes 1,830  "  343  « 

Carrots 1,230  "  462  " 

Oreen  clover 14,080  "  3,129  " 

Hay 1,660  " 

Straw  as  fodder 2,312  » 

"      asUtter 3.650  " 

14,321     "  - 

Which  produced  32,938  lbs.  of  dung,  or  very  nearly  sixteen  loads  of  2,000  lbs. 
each. 

With  such  an  amount  of  fodder,  the  cattle  certainly  ought  to  be  completely  sa- 
tiated, but  they  did  not,  at  any  time,  suffer  from  indigestion.  In  proof  of  this,  I 
shall  state  the  daily  quantity  of  milk  yielded  by  each  of  my  dairy  cows,  which 
amounted,  on  an  average,  to  10  quarts  of  Hanoverian,  or  8  quarts  of  Berlin  meas- 
ure ;  making  3,650  Hanoverian  or  2,920  Berlin  quarts  per  year. 

These  variations  in  the  data  may  suffice  to  prove  that  homed  cattle  require  lit- 
tle for  their  actual  subsistence,  and  also  that  they  can  consume  a  great  quantity. 
On  the  whole,  an  abundant  supply  of  food  is,  to  a  certain  degree,  far  more  profit- 
able, in  the  end,  than  any  great  saving  or  economy  on  this  head  ever  can  be.  I 
have,  however,  ascertained,  by  long  experience,  that  large-sized  beasts  can  only 
be  rendered  profitable  by  being  very  abundantly  fed.  In  order  to  establish  the 
average  quantity  of  food  and  straw  on  which  a  moderate-sized  ox  or  cow  can  be 
most  advantageously  kept,  I  shall  admit  that  a  good  milch  cow  or  draught  ox, 
when  fed  in  the  stall,  will  annually  consume 

Instraw.for  fodderand  for  litter 4,50C  lbs. 

In  hay»  the  rarions  kinds  of  green  fodder  being  also  reduced  to  it 4,500  lbs. 

Bat  when  these  beasts  are  pastured  during  the  day,  the^  have  an  equivalent  to 
4,000  lbs.  of  straw,  and  also  to  the  quantity  of  roots  which,  if  reduced  to  hay, 
would  amount  to  2,800  lbs. ;  by  these  means,  in  the  former  case,  18,000  lbs.  or 
nine  loads  of  dung  will  be  obtained,  and,  in  the  latter,  13,600  lbs.  or  six  loads 
and  three-quarters. 

A  draught  horse,  when  fed  in  the  stable,  requires  7,500  lbs.  of  gross  fodder— 
one-third  of  which  should  be  hay,  and  two-thirds  straw,  besides  a  sufficiency  of 
com. 
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We  shall  find  a  still  greater  number  of  variations  in  the  accounts  of  the  winter 
feeding  required  by  sheep.  In  "  Den  Tax  Prinzipien,'*  (the  principles  of  estima- 
tion,) we  und  the  amount  of  fodder  necessary  for  a  hundred  sheep,  which  were 
tamed  out  at  intervals  during  the  winter,  stated  at  4,950  lbs. ;  ana  that  requisite 
for  the  same  flock  when  turned  out  more  frequently,  at  3,850  lbs.  of  hay.  On 
the  other  hand  a  flock  of  sheep  of  an  improved  breed  consumed  : 

Diy  Gloyer.  Straw  and  Pea«. 

Per  100  of  Ewes 16,600  Iba.  5,500  lbs. 

Yearlings 22,000 

Lambs  and  lambkins 5.500  16,600 

Wethers 22,000 

44,180  Iba.  44,100  lbs. 

Thai«,  on  an  a  venule  per  100  «beep,  11,025  lbs.  dry  clover,  and  11,025  lbs.  straw  and  peas,  be- 
edes  straw  for  litter. 

In  the  sheep-fold  of  Kunersdorf,  containing  four  hundred  and  sixty-six  sheep, 
in  1804,  the  following  amount  of  produce  was  consumed : 

Hay 1,200  cwts.      1  Oats 7|  btMbels. 

Hone-beans 108  boshcLi.    Bape-cftke 300   pieces. 

Peas 46ba8licU.  | 

Which  is,  indeed,  an  astoiuahing  difference. 

In  order  to  determine  what  «xtent  of  pasturage  is  necessary  for  a  cow,  I  shall 
take  as  a  basis  a  table  contained  in  Commissioner  General  Meyer's  work,  and  in 
which  all  the  principal  items  which  relate  to  this  subject  are  carefully  defined 
and  distinguished. 

I  mnst,  however,  observe,  in  the  first  place,  that  this  table  has  reference  to 
pasturages  formed  on  fields  during  their  period  of  repose,  and  to  a  small  breed  of 
cows,  such  as  are  found  in  the  Mecklenburgh  dairies. 

The  table  relates  to  the  meadow-pastures  both  in  spring  and  in  autumn.  In 
those  cases  where,  from  the  fields  being  laid  down  for  pastures  all  the  year 
round,  three  acres  are  sufficient  for  one  beast,  a  cow  is  supposed  to  require — 

Acres.  Square  perches. 

From  the  be^innhifr  of  August  to  the  12th  of  Hay 9  40 

Fromthemiddleof  August  to  the  12th  of  May 11  40 

Istof  May 10  60 

"        '  "     September  to  the  12th  of  May 15 

From  St  Michael's  to  the  12th  May 25  36 

"                "                "        Ist  May 36  24 

From  6l  Xlartin's  to  tho  Ist  May 116  80 

"  12th  May 48  100 

The  difference  between  the  first  and  the  twelflh  of  May  is  indeed  striking,  but 
it  is  in  accordance  with  the  nature  of  things ;  because  in  these  eleven  days  the 
vegetation  is  considerably  more  active,  which  accounts  for  the  fact  that  the  pas- 
turing of  cattle  at  this  period  is  very  injurious  to  the  meadows..  If  the  animals 
were  continued  on  pasture  to  the  24th  or  to  the  end  of  May,  this  difference  would 
become  still  more  evident. 

I  shall  also  refer  my  readers  to  the  same  work  for  a  table  estimating  the  pas- 
turage found  in  forests.  The  profit  which  may  be  derived  firom  them,  and  the 
influence  which  is  exercised  over  it  by  the  kind  and  size  of  the  trees  with  which 
these  forests  are  filled,  will  all  be  found  verv  accurately  defined  and  distinguished 
there. 

The  Calenberg  acre,  a'xording  to  which  Meyer  forms  his  calculations,  is  three 
square  perches  and  three-quarters  larger  than  the  Berlin  acre.  It  contains  a 
handred  and  twenty  perches  of  sixteen  feet  each,  but  these  latter  are  shorter 
than  the  Rhenish  feet. 

A  great  number  of  agriculturists  are  of  opinion  that  ten  sheep  will  consume  as 
much  winter-fodder  or  pasture  as  one  cow ;  but  this  depends,  in  a  great  measure, 
on  the  nature  of  the  pasture — ^for  there  are  some  kinds  of  mountain  herbage,  a 
certam  extent  of  which,  though  quite  sufficient  for  the  keep  of  ten  sheep,  will 
not  support  one  cow ;  while,  on  the  contrary,  there  are  others  perfectlv  adapted 
for  pasturing  cattle,  and  are  by  no  means  suitable  or  profitable  for  sneep.  In 
&ct,  the  number  of  animals  which  can  be  kept  on  a  certain  extent  of  pasture  de- 
pends, in  a  great  measure,  on  the  breed  of  the  animals,  and  the  purpose  for 
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'which  they  are  designed.  In  those  places  where  improved  breeds  of  sheep  are 
kept  chiefly,  if  not  entirely,  for  the  quantity  of  wool  which  they  may  be  made  to 
produce,  an  extent  of  pasture  which  will  generally  feed  a  cow  will  barely  suffice 
for  eeyen  sheep ;  while,  on  the  other  hand,  an  extent  of  pasture  sufficient  for  fif- 
teen sheep  will  afford  a  very  poor  and  meagre  feeding  for  a  cow  belonging  to 
one  of  the  large  breeds.  But  as  these  differences  can  only  be  duly  appreciated 
in  certain  definite  localities,  and  by  reference  to  the  lands  or  the  animals  in  ques- 
tion, we  shall  not  stop  to  include  them  in  our  average  estimates,  but  confine  our- 
selves to  the  original  one. 

THE  VARIOUS  SYSTEMS  OP  CULTIVATION. 

One  of  the  most  essential  conditions  attending  every  rotation  of  crops  is  that 
the  proportion  oif  labor  and  manure  shall  be  suitaole  and  proportionate  to  the  ex- 
tent and  quality  of  the  soil. 

The  well  known  necessity  of  animal  manures  in  the  cultivation  of  every  spe- 
cies of  vegetable  products,  and  particularly  of  corn,  has  led  all  nations  and  all 
ages  to  consider  that  arable  culture  and  grazing  ought  to  be  united,  in  ordef  that 
each  mav  be  made  to  produce  all  the  advantages  which  may  be  derived  from 
them.  There  is  but  one  opinion  on  this  subject ;  but  there  are  many  disputes  on 
the  subject  of  their  reciprocal  relation  to  each  other,  and  on  the  determination  of 
the  quantity  of  land  which  ought  to  be  devoted  to  each ;  and  particularly  on  the  ; 
relative  proportion  which  they  ouffht  to  bear  to  one  another,  in  order  that  the 
^eatest  possible  amount  of  animal  and  vegetable  products  may  be  derived  from 
their  union. 

These  systems  of  cultivation  may  be  divided  into  two  classes.  In  agricultural 
undertakings  regulated  by  the  first  of  these  principles,  the  chief  part  d*  the  land 
is  devoted  exclusively  to  the  cultivation  of  com,  or  of  other  vegetable  products, 
which  are  intended  solely  for  the  consumption  of  the  human  race ;  and  a  very 
'Small  part  only  U)  the  raising  of  food  for  tne  grazing  of  cattle^  The  meadows 
iuid  fields  are  separated  from  each  other ;  one  portion  of  the  latter  is  mown,  and 
on  the  other  portion  cattle  are  pastured. 

In  the  second  class,  the  same  piece  of  land  is  made  to  produce  alternately 
grass  or  vegetables  for  fodder  and  com  ;  the  proportion,  quantity,  species,  &c.  of 
the  different  crops,  and  the  frequency  of  their  repetition,  or  the  order  in  which 
they  succeed  each  other,  being  regulated  bv  the  soil,  the  climate,  and  the  nature 
of  the  locality.  The  first  class  is  generally  designated  ciätivalion  of  grain  or 
com,  and  the  second  alternate  husbandry.  We  shall  presently  point  out  the  va- 
rious subdivisions  of  these  two  classes,  and  the  deviations  from  the  general  rule. 

These  two  classes  are  now  freouently  combined ;  for  it  has  latterlv  been  deem- 
ed expedient  to  introduce  the  cultivation  of  plants  destined  for  fodder  into  those 
rotations,  which  were  formerly  exclusively  devoted  to  the  cultivation  of  comu 

Class  1. — The  Cultivation  of  Com. 

Fields  submitted  to  this  system  are  appropriated  solely  to  the  cultivation  of 
crops  of  various  kinds  of  com.  We  shall  henceforth  designate  under  this  title 
ihe  cultivation  of  all  products  destined  chiefly  for  the  wants  and  subsistence  of 
mankind,  and  which  consequentlv  find  a  sure  and  ready  sale.  Where  this  «yatem 
c of  cultivation  is  pursued,  it  will  be  necessary  to  have  pasture  grounds  and  natural 
.jand  artificial  meadows  on  those  portions  of  land  set  apart  for  the  purpose  of  feed- 
ing cattle.  If  these  are  sufficiently  extensive  to  maintain  the  number  of  cattle 
which  it  will  be  necessary  to  keep  in  order  to  provide  the  requisite  quantity  of 
manure  for  the  soil ;  and  if  these  portions  of  land  cannot  be  rendered  more  ad- 
vantageous to  the  whole  by  any  otner  means,  then  it  may  be  admitted  that  this 
system  attains  its  end,  viz.,  that  of  yielding  the  utmost  possible  amount  of  net 
produce,  and  no  objection  can  be  onered  against  it.  There  certainly  are  in- 
tances  of  this  case  existing,  but  thev  are  seldom  met  with,  and  are  £Gir  more  rare 
than  most  of  the  advocates  and  defenders  of  this  system  appear  to  believe. 

This  system  likewise  receives  the  names  of  the  three,  four,  and  five-course 
shift,  according  to  the  number  of  years  which  each  course  occupies,  or  which 
intervene  between  each  manured  fallowing.    There  are  some  rotations  belonj  ' 
to  this  class  which  extend  to  six  and  even  to  nine  years ;  but  these,  as  we 
presently  see,  can  only  be  regarded  as  repetitions  of  the  triennial  rotation* 
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This  lauer  is  the  one  most  frequently  used,  and  we  shall  therefore  begin  with 
it ;  and  having  examined  it  in  its  primitive  excellence,  shall  proceed  to  notice  the 
additions  and  improvements  to  which  ii  has  been  submitted.  Afterwards  we 
shall  treat  of  the  other  rotations. 

During  the  time  of  the  Romans,  the  triennial  rotation  of  crops,  as  it  in  all 
probability  existed  and  was  practised  in  every  part  of  Europe  except  in  Italy  itself, 
where  it  aoes  not  seem  to  have  been  introduced  until  the  14th  century  by  the 
Barberini,  whence  it  derived  its  name,  consisted  in, 

1.  A  naked  fallow,  with  repeated  plowings  during  summer. 

2.  Crop  of  autumnal  com. 

3.  Crop  of  spring  com. 

The  fallow  ought  always  to  be  manured,  and  this  invariably  used  to  be  the 
case  when  the  proportion  of  meadows  and  pasture-ground  to  arable  land  was 
much  greater  than  at  present.  At  the  present  day,  however,  the  fallows  are 
only  regularly  manured  in  a  very  few  fertile  countries,  or  in  districts  where  there 
is  a  great  deal  of  rich  meadow  land,  or  perhaps  where  the  union  of  stall  feedings 
and  the  cultivation  of  plants  for  fodder  with  this  system  renders  the  procuring  of 
manure  a  less  difficult  task.  In  general  only  every  second  and  sometimes  only  every 
third  fallow  is  manured,  and  thus  the  fields  are  only  ameliorated  once  in  six  or 
nine  years.  Many  farmers  who  have  broken  up  their  meadow  and  pasture» 
ground  for  the  uurpose  of  converting  it  into  arable  land,  have  found  themselves- 
so  much  reduced  by  the  diminution  of  fodder  and  straw  as  to  be  unable  to  manure 
even  a  ninth  part  of  their  fields  properly ;  and  have  frequently  been  compelled 
to  lea^e  a  great  portion  of  their  arable  land  wholly  untouched,  or  at  most,  able 
only  to  give  it  a  very  slight  covering  of  manure  in  order  to  reserve  the  quantity 
necessary  for  those  fields  which  are  either  better  in  quality  or  nearer  to  the  build- 
ings. This  neglected  part  is  termed  exterior  field  or  out-field  land,  or,  according" 
as  it  yields  a  crop  of  rye  in  three,  six,  or  nine  years,  it  receives  the  appellation  of 
three,  six,  or  nine  year  rye-land. 

Where  the  soil  is  of  a  fertile  clayey  nature,  and  if  properly  cultivated,  it  might 
be  dassed  among  wheat  land ;  and  n  spelt  is  also  raised  upon  it,  it  is  called  spelt  land. 

If  the  land  will  produce  ten  bushels  of  spring  and  ten  bushels  of  autumnal 
com  per  acre,  and  two  thousand  pounds  of  straw  from  the  former  and  one  thou- 
sand from  the  latter,  when  cultivated  according  to  the  triennial  succession  of 
crops,  six  thousand  pounds  of  manure,  or  three  loads  of  twenty  quintals  each^ 
will  be  obtained  according  to  the  principles  stated  in  page  ^4 ;  and  as  at  least 
five  such  loads  are  requisite  for  a  three  years'  manuring,  there  will  yet  be  want- 
ing two  loads  or  four  thousand  pounds  oi  manure,  and  these  must  be  procured  by 
means  of  hay.  A  supplement  of  two  thousand  pounds  of  this  last  mentioned 
description  of  fodder  will  therefore  be  requisite,  or  the  produce  of  an  acre  and  a 
quarter  of  meadow  land  of  medium  quality.  Every  agricultural  establishment 
which  has  attained  the  condition  to  be  able  to  furnish  this  quantity  of  manure,, 
and  which,  consequently,  possesses  an  acre  and  a  quarter  of  meadow  land  besides 
the  quantity  of  pasture  land  necessary  for  keeping  the  cattle  in  working  condi» 
tioQ  during  the  summer,  for  every  three  acres  of  arable  land,  may  support  this 
rotation  of  crops  without  weakening  itself  in  the  slightest  degree ;  and  as,  in 
addition  to  the  manures  above  mentioned,  there  is  also  a  quantity  which  the 
cattle,  and  more  particularly  the  sheep,  yield  during  the  night,  it  follows  that  the 
fertility  of  the  sou  must  be  continually  on  the  increase  ;  so  that,  eventually,  those 
kinds  of  grain  which  find  the  readiest  sale,  and  yield  the  greatest  profit,  may  be 
advantageously  cultivated. 

When  the  soil  is  manured  only  once  in  six  years,  and  the  produce  of  the  spring 
and  autumnal  corn  on  land  of  medium  quality  amounts  to  seven  bushels  when 
the  fallow  has  been  manured,  and  to  four  bushels  and  a  half  when  it  has  not  re* 
ceived  any  assistance — and  the  produce  of  six  years  may  conseqently  be  estimated 
at  eleven  bushels  and  a  half  of  autumnal  grain,  and  as  many  more  of  spring 

gain,  together  with  2,480  lbs.  of  straw  from  the  former  and  1,150  lbs.  from  the 
tter,  making  in  all  3,030  lbs.,  which  will  yield  7,260  lbs.  or  3|  loads  of  manure, 
white  the  land  requires  at  least  5  loads  of  manure — ^2,740  lbs.  will,  therefore,  still 
be  wanting ;  to  produce  which  it  will  be  necessary  to  have  1,370  lbs.  of  hay.  It 
appears,  then,  that  the  triennial  roUition  can  be  kept  up  and  made  to  yield  the 
average  quantity  of  produce  which  may  be  expected  from  it,  if  there  are  seven 
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acres  of  meadow  land,  besides  an  adequate  extent  of  pasturage  to  erery  six  acres 
of  arable  land.  And  tbat,  by  means  of  the&e  resources,  and  of  the  manure  pro* 
duced  by  the  cattle,  and  especially  by  the  sheep  at  pasture  during  the  night,  the 
land  can  be  preserved  from  that  exhaustion  with  which  it  would  otherwise  be 
threatened. 

The  small  produce  of  those  rotations  in  which  the  manuring  takes  place  only 
once  in  nine  years,  is  well  known  to  every  person,  and  has  been  already  men- 
tioned in  the  sections  above  cited. 

We  have  supposed  that  the  establishments  in  which  the  triennial  rotation  of 
crops  is  adopted,  possess  a  sufficient  quantity  of  pasture  land ;  but,  in  reality, 
this  is  seldom  the  case.  If,  where  this  system  is  adopted,  a  sufficient  number  of 
cattle  are  kept  to  convert  into  manure  the  whole  ot  the  hay  and  straw  which 
can  be  allowed  them,  there  ought  to  be  as  many  large  cattle  as  there  are  acres 
of  land  to  be  annually  manured.  And  it  is  necessary  to  assign  from  three  to  five 
acres  of  open  pasture  land,  according  to  the  quality,  and  from  ten  to  fifteen  acres 
of  forest*pasture  to  each  beast,  if  we  would  keep  them  in  condition,  and  prevent 
their  annual  return  of  profit  from  being  far  below  what  it  ought  to  be. 

We  may,  however,  deduct  the  pasturage  which  is  allowed  for  the  draught 
cattle  from  this  calculation,  because  these  animals  ought,  properly  speaking,  to 
be  fed  in  the  stable.  Now,  as  it  seldom  happens  that  the  disposable  quantity  of 
pasture  ground  is  so  great  as  here  required  it  not  unfrequentlv  happens  that,  in 
establishments  in  which  the  triennial  rotation  is  adopted,  the  nomed  cattle  yield 
a  very  scanty  return,  even  when  every  necessary  care  is  bestowed  upon  them,  and 
where  they  have  been  well-fed  throughout  the  winter.  The  profit  yielded  by 
cattle  is  therefore  almost  exclusively  derived  from  the  sheep,  and  in  such  estab- 
lishments even  these  animals  are  seldom  supplied  with  sufficiently  ample  pas* 
turage  to  enable  them  to  yield  that  amount  which  might  otherwise  be  expected 
from  them.  It  is  often  necessary,  as  well  for  the  sake  of  these  animals  as  from 
want  of  pasturage,  to  defer  the  fallowing  until  the  middle  of  the  summer;  a 
course  of  proce^ing  which  is  totally  at  variance  with  the  essential  conditions  of 
this  rotation,  and  which,  when  applied  to  argillaceous  soils,  diminishes  the  quan- 
tity both  of  the  grain  and  of  the  straw  produced. 

The  name  of  Schubart  will  be  enrolled  in  the  annals  of  Germany  in  indelible 
characters  as  one  of  the  benefactors  of  the  human  race ;  although  it  must  be 
admitted  that  he,  in  common  with  other  mortals,  was  unable  to  steer  wholly 
clear  of  error.    He  labored  with  indefatigable  zeal  to  procure  the  abolition  of  the 

Practice  of  letting  the  land  lie  fallow,  and  also  of  the  rights  of  pasturage  over 
elds  as  well  as  mat  of  pathway ;  but  it  was  not  until  long  after  his  death,  and 
after  g:reat  hesitation  on  the  part  of  the  governments,  that  his  wishes  at  length 
met  with  attention,  and  were  adopted  by  Maximilian  Joseph,  king  of  Bavaria, 
and  other  princes  of  Germany,  who,  like  enlightened  and  beneficent  fathers  of 
their  neople,  sacrificed  to  them  those  usages  which  had  been  practised  until  that 
time  for  the  imposition  of  burdensome  taxes  and  exactions»  the  origin  of  which 
were  mostly  very  equivocal. 

This  system  of  Schubart's  revived  the  Icng^gitated  dispute  respecting  the 
necessity  or  abolition  of  fallows,  in  all  its  original  vigor,  and  this  question  ap- 
peared for  some  time  to  be  more  important  than  any  other ;  reams  of  paper  were 
consumed  in  the  discussion  of  it,  but  no  satisfactory  result  was  attained. 

As  this  question  relates  chiefly  to  the  trieuiial  rotation,  we  shall  take  the  pre- 
sent opportunity  of  discussing  it. 

The  principal  misapprehensions,  errors  and  disputes  on  this  point  have  arisen 
from  no  precise  and  definite  meaning  having  been  attached  to  the  term /aiiow. 
This  word  originally  signified  the  state  of  a  portion  of  land  which  durmg  the 
summer,  or,  what  was  better  still,  during  the  whole  year,  was  turned  up  and 
carefully  broken  and  divided  by  means  of  the  plow  or  spade,  in  order  to  prepare 
it,  a«  perfectly  as  possible,  for  the  reception  of  the  ensmng  crops. 

Most  of  the  Roman  writers  on  Agriculture  recommended  this  operation,  and 
prescribed  it  as  being  necessary  under  certain  circumstances ;  and  many  of  them 
Lave  given  particular  names  to  each  of  the  processes  which  it  includes.  Thus 
they  designate  that  act  which  we  tenn  breakmff  up  by  the  Latin  word/raMer«, 
the  second  plowing  by  the  word  vtrtert^  the  tnira  by  infringere,  the  fourth  by 
reverterey  the  filth  by  re/ringere,  the  sixth,  or  that  immediately  before  the  sow- 
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iag,  by  lirare  ;  just  as  we  haTe  our  particular  terms  by  which  to  distinguiah 
each  of  these  operations. 

But  some  persoos  have  attached  a  widely  different  signification  to  the  term 
**fallow.^^  As  the  fields  were,  either  from  negligence,  from  want  of  pasturage, 
or  from  a  defectiye  system  of  practice,  and  in  total  opposition  to  the  aim  and  ob- 
ject of  fallows,  frequently  suffered  to  remain  implowed  until  June,  and  some- 
times even  until  August,  and,  nevertheless,  were  called  fallow-fields,  this  word 
came,  by  degrees,  to  be  used  in  a  corrupt  sense,  and  to  be  applied  to  land  in  a 
state  of  repose  ;  and  this  introduced  a  misunderstanding  and  misconception  into 
the  discussion. 

It  is,  therefore,  necessary'  to  restore  to  this  word  the  meaning  which  properly 
belongs  to  it.  Thus,  to  put  in  fallow,  is  to  prepare  land  for  the  ensuing  crop  by 
repeated  plowings  performed  during  the  summer,  without  seeking  to  obtain  anv 
produce  whatever  from  it  during  that  year.  A  field  cannot,  therefore,  be  saia 
to  be  fallow  until  it  has  been  plowed  once,  and  until,  in  short,  it  has  been  fal- 
lowed ;  for,  up  to  that  time,  it  can  only  be  termed  a  field  in  a  state  of  repos$. — 
When  cattle  are  fed  on  it,  the  pasturage  thus  obtained  is  designated  a  pasture  on 
a  field  in  state  of  repose. 

The  utility  of  plowing  fallow  ground  cannot  possibly  be  overlooked  or  denied ; 
and  the  more  tenacious  or  argillaceous  the  soil  may  be,  the  greater  is  the  advan- 
tage which  will  be  derived  from  it. 

A  simple  plowin«^  in  sprins  or  autumn  certainly  will  turn  up  and  break  the 
surface  of  the  land,  but  it  will  not  divide  it  sufliciently  to  breaV  the  clods  and 
reduce  them  to  loose  earth.  The  soil,  when  clodded  together,  soon  becomes 
hardened  into  compact  masses,  when  it  is  covered  without  being  broken  ;  it  even 
preserves  the  impression  made  upon  it  by  the  plow  ;  and  when  the  plowing  has 
been  performed  while  the  ground  was  wet,  the  divided  portions,  exposed  to  the 
heat  of  the  sun,  become  as  hard  as  a  tile.  Land,  when  suffered  to  acquire  this 
state,  is  highly  unproductive,  because  the  greater  part  of  the  plants  havinff 
fibrous  roots,  are  unable  to  penetrate  these  clods,  and,  consequently,  are  forced 
to  turn  round  them,  and  the  power  of  vegetation  contained  in  the  portion  of 
ground  which  they  occupy  is,  therefore,  wholly  losL  The  soil  might  as  well  be 
composed,  for  the  most  part,  of  stones,  as  of  mould  thus  conglomerated.  There 
is  scarcely  any  means  by  which  these  clods  can  be  effectually  broken,  except  by 
continued  fallowing  durmg  the  whole  of  the  year — the  effect  of  which  is  to  Dring 
them  all  successively  to  the  surface,  where  they  may  be  exposed  to  the  action 
of  the  atmosphere ;  and  having  imbibed  moisture,  amd  become  softened,  they 
may  be  broken  by  the  harrow  and  other  implements.  If  this  process  can  be  con- 
tinued from  the  end  of  summer  to  the  seed-time  of  the  following  autumn,  and 
care  be  taken  that  each  operation  shall  be  performed  when  the  sou  possesses  the 
proper  desp-ee  of  humidity,  the  field  will  become  transformed  into  an  homogene- 
ous light  loose  powder,  and  all  the  nutritive  and  fertilizing  particles  which  it 
may  contain  will  be  brought  into  action  ;  thus,  we  frequenuy  see  fields  which 
were,  to  all  appearance,  exhausted,  become  exceedingly  fertile  after  having  been 
carefully  fallowed,  even  though  they  have  not  received  any  additional  supply  of 
manure. 

The  second  benefit  which  fallowing  confers  upon  the  land  is  the  destruction  of 
noxious  weeds  whicA  have  multiplied  in  it,  either  from  their  seeds  or  by  the 
roots.  These  weeds,  being  frequently  torn  up  by  the  harrow,  crushed  by  the 
roller,  exposed  to  the  action  of  the  air,  and  to  the  influence  of  the  sun,  ultimately 
perish,  and  enrich  the  soil  by  rotting  upon  it.  As  for  the  seeds  of  these  weeds, 
they  are  brought  to  the  surface  by  the  action  of  the  plow,  detached  from  the 
clods,  which  frequently  contain  innumerable  quantities  of  them,  and  placed  in  a 
position  which  facilitates  their  germination  ;  and,  at  the  commencement  of  their 
vegetation,  the  plants  which  have  sprung  from  them  are  torn  up  and  destroyed 
by  the  action  of  the  plow  or  harrow,  and  cmitribute,  by  their  decomposition,  to 
the  fertility  of  the  soil.  The  fallow  ground  is  thus  freed  from  those  quantities 
of  weeds  which  multiply  almost  to  infinity  amongst  the  com ;  that  is  to  say,  if 
the  land  has  been  broken  up  at  an  early  period,  and  if  sufficient  care  has  been 
bestowed  on  the  plowing  and  tiflage — for  the  clearing  of  the  soil  from  weeds  de- 
pends entirely  on  the  nicety  with  which  these  operations  are  performed. 

In  the  third  place,  experience  has  taught  us,  and  recent  discoveries  in  chem- 


istrr  and  natural  philosophy  haye  tended  to  prove  the, fact,  that  even  the  richest 
land  ouffht  to  he  occasionally  exposed  to  the  influence  of  the  air,  if  we  would 
:  hare  it  Become  and  remain  fertile  ;  and  that  it  derives  certain  particles  of  matter 
from  the  atmosphere,  which  must  be  combined  with  it  in  order  to  be  transmuted 
into  nourishment  for  plants.  When  the  surface  of  the  soil  is  hardened,  it  is  as 
incapable  of  absorbing  these  particles  of  matter  as  the  clods  themselves.  It  is 
onlv  where  the  soil  is  loose  and  divided  that  the  atmospheric  air  can  penetrate, 
anci  come  in  contact  with  all  its  component  parts,  and  produce  its  fertilizing  in- 
fluence upon  them.  This  absorption  of  gaseous  matters  takes  place  only  at  a 
very  high  degree  of  temperature,  and  appears  to  be  most  active  during  the  warm 
weather  of  spring.  The  operation  of  fallowing  is  the  mode  best  calculated  to 
ensure  to  a  soil  all  those  advantages  which  are  derived  from  being  frequently 
turned  up,  and  from  its  surface  bemg  often  changed,  and  exposed  to  the  action 
of  the  atmosphere  and  of  light.* 

Lastly,  it  is  by  fallowing  that  the  most  complete  mixture  and  incorporation  of 
the  vanous  constituent  parts  of  the  soil,  and  of  the  manure  which  has  been  add- 
ed, can  be  obtained.  In  order  that  the  latter  may  produce  the  full  effect,  it  ought 
to  be  brought  in  contact  with,  and  to  be  able  to  fertilize  every  particle  of,  the 
soil ;  indeed,  all  husbandmen  are  aware  that  the  effect  of  manure  which  is  placed 
in  the  ground  in  lumps  is  very  trifling.  There  is  no  method  by  which  the  proper 
degree  of  admixture  can  be  so  completely  effected  as  b]r  fallowing ;  particularly 
when  the  land  is  also  plowed  and  turned  up  several  times  after  the  dung  has 
been  placed  upon  it. 

To  all  these  recommendations  it  must  be  added  that  fallowing  allows  the 
plowing  to  be  executed  with  a  smaller  number  of  cattle ;  because  the  prepara- 
tion of  the  soil  and  the  carryinjr  of  the  manure  for  the  fallows  can  be  performed 
at  a  time  when  there  is  a  respite  from  all  other  plowing  operations.  In  large 
agricultural  establishments  wnich  do  not  possess  an  extra  number  of  teams,  it  is 
frequently  a  difficult  matter  to  get  the  land  ready  for  all  the  sowings,  unless  it 
has  been  prepared  by  fallowing ;  and  the  sowings  are  not  unfrequently  retarded, 
to  the  manifest  detriment  of  the  crops. 

Thus,  notwithstanding  the  expenses  attendant  on  fallowixig,  and  the  tempo- 
rary cessation  of  all  return  or  profit  occasioned  by  it,  which  is  very  perceptible, 
especially  where  the  land  is  of  a  superior  ^uality^,  the  advantages  that  result 
from  it  are  so  great  that,  without  the  possession  ot  some  extraordmary  means  of 
tillage,  it  is  impossible  to  dispense  witn  it  in  any  of  those  rotations  in  which  the 
com  harvests  frequently  succeed  each  other. 

Where  attempts  have  been  made  to  dispense  with  fallows  on  the  well-ma- 
nured lands  in  the  neighborhood  of  towns,  the  ground  has  become  filled  with 
weeds,  and,  notwithstanding  the  favorable  appearance  of  the  com  during  spring, 
it  yielded  a  very  scanty  crop  of  grain  ;  so  great,  indeed,  were  the  inconveniences 
resulting  from  this  system  of  cultivation,  that  one  fallowing  was  insufficient  for 
correcting  the  defects  which  the  soil  had  contracted,  and  it  was  often  found  ne- 
cessary to  lay  it  down  to  grass  for  some  years,  or  to  expend  a  great  quantity  of 
manure  upon  it,  and  then  devote  it  to  t&e  raising  of  crops  of  various  kinds  of 
fodder  for  cattle,  tmtil,  after  receiving  certain  preparatory  tillage,  it  can  be  again 
sown  with  grain. 

The  only  thing  which  will  enable  us  to  dispense  with  fallows,  and  with  those 
periods  of  repose  which  we  lately  mentioned,  is  an  exceedingl]^  careful  tillage — 
such,  for  example,  as  that  which  the  Belgians  bestow  upon  their  land,  by  arrang- 
ing and  dividing  the  surface  of  it  in  narrow  beds  or  strips,  after  bavin?,  in  the 
first  place,  pulverized  it  by  the  action  of  the  plow,  the  harrow,  the  roUer,  and 
other  agricultural  instruments  ;  by  sowing  the  tops  of  the  ridges  only,  and  leav- 

*  The  deicription  here  ciTen  by  the  mthor,  of  the  frocei«  of  faHowisg  land  when  properiy  executed, 
•howfl  that  he  Ailly  comprehended  the  meaning  of  the  wwd  in  the  proper  aenae ;  and  he  very  JaalJy  repro- 
batea  the  imperfect  perfonnance,  a«  behig  the  main  cauae  of  having  brought  a  diabredit  on  the  prnceaa.  The 
concluding  observation  on  the  mixture  and  incorporation  of  the  conütitucnt  porta  of  aoil«  and  manurea.  aa 
forminff  one  great  advantage  derived  ttom  flülowing,  ia  highly  scientific,  practical,  and  moat  valuable,  and  of 
which  ue  bencfita  are  yet  forthcoming ;  for  the  yen  beat  and  moat  improved  practice  of  our  day  haa  not 
yet  reached  that  point,  though  clearlv  dcmonatrated  by  observation  and  experience,  and  alao  by  natural  and 
chemical  acience.  Cloda  of  soil  ana  lumpa  of  manure,  as  the  author  veir  judiciously  ren^kriu,  exert  little 
faifluence  on  each  other;  the  reciprocal  wdkm  of  affinity  ia  not  produced  m)m  wank  of  comminutJon  nod 
commixture,  so  aa  to  expoae  to  mutual  influenrc  the  areateat  potwible  auiftce  of  narticloa.  Delta  groimda 
and  alluvial  soils,  and  experience  in  every  cnnory  trial,  Aally  confirm  the  truth  ana  value  of  the  theoiy. 


ing  the  sides  exposed  to  the  influence  of  the  atmosphere,  and  by  the  cnltiTation 
of  Tarious  kinds  of  plants,  and  by  weeding  and  hoeing  them  with  the  hand — 
which,  although  not  a  general  practice  in  triennial  rotations,  is  very  frequently 
introduced,  and  often  with  very  material  benefit. 

It  is  not  so  necessary  to  repeat  the  operation  of  fallowing  every  third  year,  as 
was  formerly  supposed ;  the  land  may  often  be  maintained  in  better  condition 
by  being  employed  in  the  cultivation  of  vegetables  dettined  for  the  feeding  of 
cattle,  which  will  be  the  means  of  producing  a  greater  quantity  of  manure  than 
if  it  were  fallowed  every  third  year.  But  this  mode  of  proceeding  requires  very 
great  care  and  attention,  more  extensive  power  and  facilities  at  command  for 
working  the  land,  and  a  period  of  time  of  sufficient  length  between  the  harvest 
and  seed-time  to  allow  a  very  careful  tillage  being  bestowed  on  the  soil.  Fal- 
low crops  are  certainly  far  more  efficacious  than  naked  fallows,  when,  as  is  the 
case  in  some  districts,  these  latter  are  not  commenced  until  after  the  middle  of 
the  summer.  Hence  the  late  barley,  which  frequently  is  not  sown  until  the  mid- 
dle of  June,  is  to  be  recommended  for  such  rotations,  notwithstanding  the  uncer- 
tainty of  the  success.  If  land  which  is  to  be  completely  fallowed,  is  very  care- 
fully plowed  at  least  four  times  during  warm  and  dry  weather,  it  ou^ht  to  con- 
tinue clean  and  fertile,  and  free  from  weeds  ;  and  the  farmer  has  a  right  to  ex- 
pect crops  of  clover,  leguminous  plants,  or  other  fallow  crops,  on  the  next  fal- 
lowing, if  not  on  the  two  succeedme  fallowings. 
.  The  considerations  just  menticxied  have  given  rise  to  the  compound  triennial 
rotations,  or,  more  properly  speaking,  to  the  six,  nine,  and  twelve  year  rotations, 
*  which  many  farmers  and  agriculturists  are  in  the  regular  habit  of  pursuing. — 
These  systems  comprise  the  following  courses  of  crops : 

1.  Fallow.  2.  Autumnal  com.  3.  Spring  com.  4.  Peas  and  clover.  5.  Au* 
tumnal  com.     6.  Spring  corn. 

Or:  1.  Fallow.  2.  Autumnal  com.  3.  Spring  com.  4.  Clover.  6.  Autum- 
nal com.    6.  Spring  com.    7.  Peas.    8.  Autumnal  com.    9.  Spring  com. 

Or:  1.  Fallow.  2.  Autunmal  corn.  3.  Spring  com.  4.  Clover.  5.  Autum- 
nal com.  6.  Spring  com.  7.  Fallow.  8.  Autumnal  com.  9.  Spring  com.— 
10.  Peas.     11.  Autumnal  com.     12.  Sprint  com. 

It  is  seldom,  however,  that  we  meet  with  intelligent  and  observing  agricultur- 
ists who  strictly  adhere  to  these  rotations ;  they  either  sow  their  land  with  clo- 
ver, or  reserve  it  for  leguminous  crops,  or  suffer  it  to  lie  fallow,  according  to  the 
state  of  it  at  the  time  the  barley  is  sown,  or  according  as  it  is  more  or  less  light 
or  free  from  weeds.  They  choose  the  clearest  part  of  the  land  for  clover  and 
peas,  and  do  not  restrict  tnemselves  to  a  systematic  course  of  crops,  but  are 
guided  b]r  circumstances — ^making  it  a  rule  to  sow  clover  in  the  same  place  only 
once  in  nine  years,  experience  having  proved  that  it  does  not  succeed  if  repeated 
oftener.  When  it  happens,  afler  having  sown  leguminous  plants,  either  from 
unfavorable  weather  or  from  their  having  over-rated  the  fertility  of  the  soil,  they 
do  not  obtain  a  sufficiently  abundant  crop  to  cover  the  ground  with  its  leaves, 
they  either  have  it  eaten  off*  the  ground  while  in  a  green  state  by  cattle,  or  bury 
it  with  the  plow  and  lay  down  the  land  for  a  naked  fallow. 

Although  the  pure  tnennial  rotation  leaves  one-third,  or  very  nearly  that  pro- 
portion, of  the  cultivated  ground  unemployed,  it  has,  nevertheless,  been  frequent- 
ly represented  as  the  best,  and,  indeed,  as  the  only  good  system  of  cultivation 
that  can  exist,  and  for  the  following  reasons: 

1.  From  the  excellence  of  this  system  being  proved  by  its  universality  and  an- 
tiquity ;  it  being  incredible  that  a  defective  system  should  have  received  the  ap- 
proval of  all  nations  and  all  ages,  and  have  been  able  to  extend  and  maintain  its 
ground  so  generally. 

2.  From  no  system,  hitherto  known  or  discovered,  producmg  so  great  an 
amount  of  grain.  From  com  being  the  principal  food  of  man,  the  most  necessary 
kind  of  produce,  and,  consequently,  that  for  which  there  is  the  greatest  demand, 
and  the  production  of  which  is  most  profitably  and  equally  repaid.  From  the 
&ct  of  this  system  yielding  a  smaller  amount  of  animal  produce  being,  in  itself, 
a  strong  proof  of  the  great  utility,  since  land  will  yield  three  times  as  much 
nourishment  for  the  human  species  in  vegetable  produce  as  in  animal  food. — 
From  being  thus  equally  advantageous  and  profitable  to  society,  to  the  State» 
and  to  the  nirmer. 


3.  From  labor  being  more  equally  diTided  in  this  system  tban  in  any  other.-- 
From  its  allowing  more  time  between  the  spring  and  autumnal  sowings  for  till- 
ing the  fallow  ground  and  carting  the  manure.  From  its  being  thus  possible  to 
get  the  land  ready  early  enough  for  the  sowing  of  the  autumnal  com,  the  crop 
of  'jtrhich  is  the  richest  and  the  most  important ;  and,  consequently,  from  being 
possible  to  work  out  this  system  with  a  smaller  number  of  teams. 

4.  From  all  the  agricultural  operations  appertaining  to  this  system  being  sim- 
ple and  requiring  little  skill ;  and  from  bemg,  consequently,  possible  to  execute 
them  by  means  of  ordinary  laborers.  From  their  likewise  requiring  the  most 
simple  instruments,  and  those  which  are  best  known  and  in  most  common  use. 

5.  From  this  system  being  founded  on  au  already  established  division  of  land ; 
from  the  fact  that  all  the  laws,  regulations  and  customs  relating  to  Agriculture, 
and  all  its  external  privileges  and  liabilities  bein^  closely  linked  with  this  sys- 
tem, which  cannot  in  itself  be  altered  without  annihilating  all  these  institutions. 

But  all  these  considerations  vanish  when  tested  by  the  following  facts : — ^The 
antiquity  and  universality  of  this  system  admits  of  no  dispute.  It  has  come  dovm 
to  us  from  the  Romans,  who  introduced  it  into  their  remotest  provinces,  and  es- 
pecially into  those  from  which  they  derived  their  com ;  but  in  the  environs  of 
Rome,  and  in  some  of  the  most  populous  districts  of  Italy,  they  adopted  a  simi- 
lar system  of  tillage  to  that  used  in  gardens,  and  an  alternate  rotation  which  was 
much  more  advantageous.  The  Roman  ecclesiastics,  by  whom  most  of  the  arts 
and  sciences,  and  Agriculture  in  particular,  was  disseminated  among  the  barbar- 
ous nations,  pointed  out  to  them  this  system  as  being  the  most  advantageous. — 
These  people  still  possessed  a  superabundance  of  land,  although  it  was  no  Imiger 
possible  to  till  those  uncultivated  and  undivided  lands,  or  keep  and  graze  their 
flocks  over  them,  as  they  had  previously  done. 

In  the  capitular  of  Charlemagne,  de  viilis  et  cmrtis  ImperatoriSy  the  triennial 
division  is  positively  dictated  to  his  officers  and  stewards.  It  is  not,  therefore,  at 
all  astimishing  that,  in  an  age  when  authority  predominated  over  every  other 
consideration,  and  the  understanding  ventured  not  to  oppose,  but  blindly  submit- 
ted to  every  regal  or  positive  enactment,  that  the  triennial  rotation  should  have 
become  so' prevalent  throughout  Christendom,  and  that  laws  and  ordinances, 
whether  relating  to  property,  or  to  agricultural  affairs,  or  to  rural  policy,  should 
have  been  based  upon  it. 

It  is,  likewise,  natural  enough  that  no  change  should  have  been  made  in  this 
system  during  the  dark  and  troubled  times  which  followed,  when  Agriculture 
was  entirely  carried  on  by  a  class  of  peasantry,  men  buried  in  the  depths  of  slave- 
ry and  ignorance,  or  under  the  inspection  of  the  Lowest  grade  of  freemen.  Those 
institutions  and  practices  which  custom  had  sanctioned  swayed  the  arts  and  sci- 
ences, for  a  considerable  lapse  of  time,  with  irresistible  power ;  and  anyone  who 
ventured  to  express  the  slightest  doubt  of  their  confonmty  with  the  laws  of  rea- 
son was  resarded  as  little  short  of  a  heretic.  It  is  only  of  late  years  that  anj- 
thing  like  discussion  on  the  virtues  or  defects  of  this  system  has  arisen  ;  and  it 
was  cmly  on  some  portions  of  land  in  the  Netherlancls,  Holstein^  and  in  some 
counties  in  England,  where  any  other  system  of  cultivation  had  been  adopted. — 
This  observation  is  sufficient  to  show  how  slight  is  the  support  which  the  trien- 
nial system  derives  from  antiquity  and  imiversality. 

Changes  in  the  succession  of  crops  in  the  triennial  rotation  have,  however,  al- 
ready been  frequently  made  with  the  general  consent  of  proprietors,  even  of  por- 
tions of  land  on  which  a  common  right  of  pasturage  was  exercised.  I  know  sev- 
eral villages  in  which  the  fields  are  thus  cultivated :— 1.  Fallow.    2.  Barley. 

3.  Peas.    4.  Rye.    5.  Oats.    6.  Rye.    And  then  the  land  is  fallowed  again ;  <x 
it  is  manured  for  the  following  succession: — 1.  Barley.    2.  Rye.    3.  Fallow. 

4.  Rye.    5.  Peas.    6.  Barley.    7.  Rye.    8.  Oats.    9.  Fallow. 

Where  the  soil  is  very  strong,  it  is  scarcely  considered  safe  to  sow  wheat  upon 
mamired  fallow  ground,  from  fear  of  the  crop  falling  down.  It  is,  therefore, 
more  usual  to  sow  barley,  which,  according  to  the  general  opinion  in  these  parts, 
is  less  exposed  to  this  accident  than  wheat.  But,  against  all  these  reasons,  the 
triennial  system  still  maintains  its  ground,  and  has  its  supporters. 

In  some  places  the  quadrennial  system  of  cultivation  has  already  been  intro- 
duced and  practised  for  many  years  on  the  common  or  parish  lands.  The  fol- 
lowing is,  then,  the  order  or  succession  of  crops  after  the  fallowing: — 1.  Autum- 
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nal  com.  2.  Spring  corn.  3.  Autumnal  and  spring  com  or  peas,  and  then  an- 
other fallow.  This  last  selection  is  as  contranr  to  all  the  rules  of  Agriculture  as 
can  ]>ossiblf  be  imagined.  Peas,  when  properly  cultiyated,  are  an  excellent  pre- 
paration for  a  com  crop  ;  and,  after  bearmg  them,  there  is  not  the  slightest  occa- 
sion for  the  land  to  lie  fallow. 

Many  land-owners  have  adopted  on  their  own  farms,  and  prescribed  to  their 
tenants,  a  sort  of  quadrennial  rotation,  from  which  they  anticipate  very  great  a^ 
vantages.  This  system,  which  appears  to  me  to  be  founded  on  a  misconception 
of  the  English  quadrennial  alternate  rotation,  comprises,  first,  a  year  of  clover 
crops,  independent  of  the  one  allowed  for  the  fallow  crops;  and  then  crops  of 
com  in  succession ;  which  are  to  be  followed  by  clover  on  the  fourth  year.  The 
clover,  as  might  have  been  expected,  was  much  less  successful  under  this  rota- 
tion than  under  the  triennial  rotation.  On  lands  thus  divided,  it  is  now  custom- 
ary tcr  raise  three  successive  crops  of  com,  and  then  to  let  the  ground  lie  fallow. 
I  know  but  one  single  instance  of  an  estate  on  which,  for  the  last  five-and-twen- 
ty  years,  the  English  course  of  rotation,  viz. — 1.  Weeded  crops  ;  2.  Barley ;  3. 
Clover ;  4.  Autumnal  grain — has  been  strictly  followed.  I  have  already  said 
that  the  above-mentioned  system  is  based  on  a  misconception  of  the  latter ;  in 
fact,  it  was  introduced  about  that  period  when  Frederic  the  Great,  perceiving 
the  advantages  of  the  English  system,  caused  it  to  be  introduced  upon  his  estates 
under  the  superintendence  of  an  Englishman  named  Brown,  and  other  experi- 
enced a^iculturists  whom  he  had  sent  to  study  in  En^and  ;  and  he  also  endeav- 
ored to  mtroduce  it  throughout  his  dominions  by  assisting  such  landed  proprie- 
tors and  farmers  as  were  disposed  to  entertain  his  views. 

On  some  estates  bordering  on  villages,  we  meet  with  a  division  into  five  parts 
or  allotments,  with  great  variation  in  the  succession  of  the  crops.  As  : — 1.  Au- 
tumnal com.  2.  Peas.  3.  Autumnal  com.  4.  Spring  crop.  This  system  of 
rotation  is  not  faulty,  provided  always  that  the  fallowmg  is  complete  and  care- 
fully executed.  These  quadrennial  and  quinquennial  rotations  might  be  much 
more  easily  converted  into  a  good  system  of  cultivation  than  the  triemiial,  be- 
cause in  them  the  cultivation  of  plants  for  fodder  occupies  the  proper  place. 

The  summary  of  all  the  modes  of  tillage,  which  I  snail  give  in  a  taoular  form 
at  the  end  of  this  section,  will  throw  additional  light  upon  the  relation  which 
the  triennial  rotation  bears  to  itself  and  to  other  systems  of  cultivation,  as  well 
with  respect  to  labor  and  manure  as  to  the  absolute  produce. 

Alternate  Cultivation — Alternate  Rotations  with  Pasturage.* 

This  species  of  cultivation,  in  which  the  land  is  devoted  for  several  successive 
years  to  the  growth  of  com,  and  then  for  some  others  to  the  pasturage  of  cattle, 
or  occasionally  to  crops  of  fodder  for  these  animals,  has  been  for  a  considerable 
I  period  designated,  by  the  English»  Germans,  and  Italians,  by  the  title  of  alter- 
aate  cultivation,  an  appellation  which  is  peculiarly  appropriate  to  iL  That 
which  I  have  here  designated  "  alternate  cultivation  and  pasturage,"  comprises 
those  rotations  in  which,  aAer  a  certain  number  of  years,  the  land  is  sown  with 
grass  seeds,  or  left  to  produce  a  spontaneous  herbage  for  two  or  more  years,  when 
cattle  are  pastured  on  it.  In  Germany,  this  system  of  cultivation  is  generally 
called  koppel  wirthschaft  ^enclosure  cultivation),  even  though  the  lands  subjected 
to  it  may  not  be  enclosed.  For  our  oMm  part,  we  shall  reserve  the  term  **  en- 
closure "  exclusively  for  land  surrounded  by  hedges,  appljring  the  term  <*  sole  F. 
Schlag  G."  (crop  division)  to  each  of  those  partitions  which  are  made  according 
to  the  rotations  of  crops,  whether  consisting  of  one  separate  and  distinct  piece 
or  comprehending  several,  or  only  a  portion  of  some  more  extensive  division. 
According,  therefore,  to  our  acceptation  of  the  term,  the  crop  divisions  are  por- 
tions of  land  appropriated  to  certain  successions  of  crops  ;  and  aAer  the  lapse  of 
a  certain  number  ot  years,  or  the  term  which  the  rotation  lasts,  each  portion  re- 
turns to  the  same  state  as  at  the  commencement  of  the  course.  We  shall  not 
take  the  trouble  to  consider  whether  or  not  they  are  surrounded  by  hedges  or 
fences,  or  even  whether  all  the  parts  are  united  in  the  same  place ;  a  condition 
which  is  by  no  means  essential,  especially  for  stall-feeding,  in  which,  under  cer- 

*  In  order  to  diituigaish  the  subdiTUona  of  this  system  in  the  notth  of  Germany,  the  author  area  t^ 
name  of  the  "  Holstem  system  ^  to  that  in  which  the  years  of  pasturage  predominate,  and  of  the  **  Mecklen- 
berg  svstem  '*  to  that  in  wlilch  there  are  the  greatest  number  of  com  crops  and  fallows. 
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tain  circumstances,  diversity  of  position  may  be  rather  beneficial  than  otherwise. 

The  chief  recommendation  of  tillage  alternating  with  pasture,  appears  to  me 
to  be  a  circumstance  which  all  the  detractors  of  this  system  have  passed  over  in 
utter  silence ;  namely,  that  these  rotations  embrace  the  whole  extent  of  the  ara- 
ble land  ;  those  portions  only  which  are  too  wet  and  which  cannot  be  drained, 
or  which  are  loo  hilly,  or  which  are,  perhaps,  too  far  distant,  are  left  unplowed ; 
the  former  are  reserved  for  meadow,  and  tne  latter  for  forest  land,  and  each  is 
devoted  exclusively  to  that  particular  purpose. 

To  this  advantage  must  be  added  tne  increase  in  the  profit  derived  from  the 
cattle,  arising  from  an  abundant  supply  of  food  throughout  the  whole  summer, 
and  from  the  greater  number  of  cattle  which  the  extent  and  the  richness  of  the 
herbage  crops  enables  the  farmer  to  maintain.  Thus,  then,  even  supposing  that 
the  produce  in  grain  should  not  be  at  all  increased,  the  increase  in  the  profit  of 
the  cattle  only,  which  no  person  can  deny  or  doubt,  would  be  quite  sufficient  to 
decide  the  question  in  favor  of  alternate  cultivation  and  pasture. 

The  inhabitants  of  Holstein,  that  is  to  say,  the  greater  number  of  them,  for 
there  are  some  few  agricultural  establishments  there  which  are  regulated  ac- 
cording to  the  Mecklenber^  system — the  inhabitants  of  Holstein,  I  say,  employ 
a  greater  number  of  crop-divisions  and  a  longer  rotation.  They  generally  culti- 
vate several  successive  crops  of  grain,  and  then  lay  the  land  down  to  grass,  and 
leave  it  in  a  state  of  repose  for  a  much  lon&rer  period.  The  usual  proportion  in 
Holstein  is,  on«-fifth  autumnal  com,  one-fifth  spring  corn,  and  three-fiÜhs  pastur« 
age.  If  the  land  is  fallowed,  which  is  usually  done  since  the  practice  of  marling 
has  been  generally  introduced,  there  is  only  one-tenth  of  the  land  fallowed.  In 
that  case  the  rotation  is  as  follows: — 1.  Oats  on  the  broken-up  pasture-ground. 
2.  Fallow.  3.  Autumnal  com.  4.  Spring  com.  5.  Autumnal  and  spring  com. 
6,  7,  8,  9,  and  10.     Pasturage. 

There  are  seldom  or  never  less  than  ten  divisions,  and  we  sometimes  find  the 
rotations  extending  over  twelve,  thirteen,  and  fourteen  years,  in  which  the  years 
of  com  crops  and  those  of  pasturage  succeed  each  other  without  alternating,  but 
with  a  far  ^eater  proportion  of  the  latter,  for  they  never  cultivate  more  than 
five  successive  com  crops.* 

The  following  are  the  rotations  usually  adopted  in  Mecklenberg : — 

The  rotation  of  six  years. — This  comprises  one  complete  fallowing,  three  suc- 
cessive com  crops,  and  two  years  of  pasturage.  It  is  peculiarly  adapted  to  estates 
which  possess  rich  meadows  and  fertile  pasture  grounds.  It  requires  a  great 
deal  of  manure,  either  on  account  of  the  extent  oi  the  fallowing,  which  occurs 
every  six  years,  or  because  two  years  of  repose  are  not  sufficient  to  restore  to  the 
soil  'that  degree  of  fertility  which  it  has  lost  by  bearing  three  crops  of  grain. 
Whenever  it  has  been  practised  on  estates  of  only  moderate  fertility,  it  has  inva- 
riably led  to  disadvantageous  results,  arising  from  the  quantity  of  grain  produced 
and  tde  consequent  exhaustion  of  the  soil.f 

The  septennial  rotation  comprises  one  fallowing,  three  successive  crops  of  com, 
and  three  years  of  pasturage.  This  system  is  the  one  most  in  repute  in  the  pre- 
serrt  day,  oecause  three  years  of  pasturage  allows  the  soil  a  sufficient  temi  of 
repose,  and  the  grass  is  most  abundant  in  the  third  year  ;  in  consequence  of  this 
latter  circumstance,  the  fallow  can  be  much  more  efficiently  manured  than  under 
the  preceding  rotation,  and  thus  the  soil  gains  the  full  portion  of  nourishment 
requisite  for  the  production  of  three  successive  crops  of  grain.  It  certainly  does 
not  require  less  manure  than  the  following  one  ;  nevertheless,  it  cannot  be  kept 
up  without  some  accessory  meadows.  Latterly,  some  persons  have  attempted 
to  introduce  a  fourth  crop  of  grain ;  but  if  they  do  not  possess  rich  pasturage,  or 
separate  lands  for  the  growth  of  fodder,  an  injurious  exhaustion  must  be  the  re- 
sult, unless,  indeed,  very  great  discernment  be  exercised  in  the  selection  of  the 

*  The  time  that  land  con  profitably  rtfroain  in  pastumge  under  the  alternate  system  of  cultivation,  depcnda 
wholly  CO  the  quality  of  the  Roil.  Good  lands  will  produce  a  grateful  herbage  for  many  years,  and  even 
improve  by  lying  at  reHt,  while  inferior  soils  will  not  iiold  good  grafve«  above  two  or  three  ycara.  and  hence 
the  necessity  of  renovation.  Whenever  a  quantity  of  vegeuible  matter,  teas  or  more,  haa  been  profitably 
accumulated  by  the  herbage,  an  opportunity  is  pi-oscnted  of  deriving  benefit  from  the  action  on  future  cropa^ 
From  this  circumstance  the  supcnority  of  the  syrtem  arises. 

t  The  six  yeaiv  course  of  cropping  and  others  following  it,  here  mentioned,  difRers  trom  the  alternate  it>> 
tation«  in  Britain  in  having  three  or  more  grain  crop«  in  succcraion  before  grassea  are  sovm,  and  wilhoot 
intermixture  of  the  groin  crops  with  the  esculent  and  herbaceous  plants,  and,  consequently,  is  wanting  in 
ttte  general  benefits. 
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crops.  We  shall  ^eak  of  this  system  more  at  large  elsewhere;  at  preseBt  it  is 
onlv  our  wish  to  give  a  mere  sketch  of  those  which  are  in  common  use  in  Meek- 
lenberg. 

The  rotation  of  eight  years  usually  comprises  one  fallowing,  four  crops  of 
grain,  and  three  years  of  pasturage,  i  t  requires  richer  manure  (or  the  four  crops 
of  grain  ;  and  this  can  only  be  obtained  from  a  larger  supply  of  hay,  because  the 
quantity  of  straw  progressively  diminishes  during  the  tnird  and  fourth  crops. 
On  estates  which  require  to  be  improved  after  having  been  exhausted  by  crop- 
ping, this  rotation  is  frequently  made  to  include  three  crops  of  grain  and  four 
years'  pasturage ;  and  the  same  system  is  occasonally  established  upon  exterior 
divisions  which  possess  a  moderate  degree  of  fertility. 

The  rotation  of  nine  years  usually  comprises  one  fallowing,  four  crops  of  gn^n, 
and  four  years  of  pasturage.  There  being  only  one  fallowing  in  this  rotation, 
and  that  occurring  only  once  in  nine  years,  the  eflect  of  it  is  less  sensible  than 
in  any  other.  Besides,  land  which  enjoys  five  years  repose  has  much  less  need 
of  manure,  and  therefore  a  smaller  extent  of  meadow  land  is  sufficient.  It  is 
true  that  this  system  provides  little  fodder  for  the  winter  maintenance  of  the 
cattle  that  graze  during  the  summer  over  this  wide  extent  of  pasturage.  Some 
aericulturists  have  made  this  rotation  yield  five  successive  crops  of  grain,  and 
afiowed  only  three  years  of  repose  and  pasturage ;  but  this  course  can  only  be 
supported  on  those  lands  which  are  exceedingly  fertile,  and  such  a  system  ap- 
pears to  us  to  evince  rather  a  spirit  of  avarice  and  of  covetousness  thap  of 
economy. 

The  rotation  of  nine  years  with  two  fallowings,  which  was  formerly  so  much 
in  vogue,  is  now  seldom  or  never  to  be  met  with ;  it  was,  however,  productive  of 
very  tine  crops  of  com  on  tenacious  soils  which  require  a  great  deal  of  tillage. 

It  is  only  on  the  exterior  divisions  of  estates  where  we  meet  with  a  rotation 
which  embraces  six  years  of  pasturage,  three  com  crops,  and  one  fallowing. 

The  rotation  of  ten  years,  comprising  two  fallowings,  four  crops  of  corn  (the 
first  two  of  whicn  are  separated  from  the  last  two  by  these  fallowings),  and  four 
years  of  pasturage,  is  now  only  met  with  on  a  verv  limited  number  of  estates. 
The  smallest  possible  extent  of  meadow  land  is,  nowever,  quite  sufficient  to 
maintain  the  fertility  of  land  cultivated  according  to  this  system.  In  my  opinion, 
it  is  peculiarly  adapted  to  a  complete  course  of  crops.  If  five  successive  crops 
of  com  are  raised  upon  land  subject  to  the  rotation  of  ten  'y^&n»  8s  has  been 
sometimes  attempted,  the  destruction  of  the  soil,  and,  consequently,  that  of  the 
rotation,  is  greatly  precipitated. 

The  rotation  of  eleven  years. — This  yields  two  crops  of  gram  after  the  first 
fallow,  which,  in  the  majority  of  cases,  is  not  manured  ;  in  three  years  after- 
wards comes  the  second  fallow,  which  is  manured  ;  consequently,  there  are  four 
years  of  pasturage.  This  rotation  was  formerly  preferred  by  the  agriculturists 
of  Mecklenberg  to  all  others,  and  there  are  still  many  persons  who  do  not  repent 
of  having  adhered  to  it. 

In  good  argillaceous  land,  where  the  deficiency  of  manure  is  compensated  by 
repose  and  fallowing,  this  rotation  majr  be  made  to  yield  sufficient  nourishment 
for  the  cattle,  and  may  be  supported  without  much  manure,  and,  consequently, 
with  a  very  small  extent  of  meadow  land. 

The  rotation  of  twelve  years,  which  yields  three  crops  of  grain  aAer  each  fal- 
lowing, may,  as  far  as  the  proportions  are  concerned,  be  compared  with  the  ro- 
tation of  six  years ;  if  it  yields  as  much  manure  as  the  latter,  a  small  portion  of 
it  may  be  taken  from  the  first  fallow,  and  the  second  will  receive  a  more  abund- 
ant supply.  It  seems  to  me  to  be  superior  to  the  rotation  of  six  years,  and  for 
this  reason,  that  the  manure  is  saved  where  it  would  not  be  necessary,  and  where 
it  might  cause  the  com  to  be  laid,  and  is  applied  to  the  land  in  larger  quantities 
wherever  there  is  need  of  it. 

If  only  one  fallowing  can  be  manured,  that  is  to  say,  if  the  land  can  only  be 
maniu-ed  once  in  twelve  years,  the  quantity  of  com  obtained  will  be  very  small 
in  proportion  to  the  extent  of  the  sowings,  and  yet  the  soil  will  be  sensibly  im- 
poverished. 

With  a  very  few  exceptions,  the  general  succession  of  crops  of  cereal  plants 
which  are  raised  is— autumnal  com  only  after  the  fallow  ;  then  two,  three,  and 
sometimes  four  crops  of  spring  com,  the  first  of  which  is  usually  barley,  and  the 
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others  oats.  But  few  yege tablet  are  usually  cultivated  ;  when  peas  are  sown,  it 
is  generally  on  the  last  field.  When  cultivated  in  that  place,  it  cannot  be  expect- 
ed that  the  produce  will  be  very  encouraging.  The  culture  of  oAer  legununous 
plants  is  still  more  rarely  introduced. 

In  Mecklenberg  it  has  not  been  found  advantageous  to  allow  the  land  to  bear 
grass  more  than  four  successive  years ;  the  pasturage  begins  to  diminish  in  the 
fourth  year,  and  after  that  term  tne  ground  becomes  covered  with  moss,  and  the 
cattle  derive  a  very  scanty  subsistence  from  it  This  is  occasioned  less  by  the 
difference  which  exists  between  the  soils  and  climates  of  Holstein  and  Mecklen- 
berg, than  by  the  greater  degree  of  impoverishment  of  the  fields  when  they  are 
laid  down  to  pasture. 

They  seem  to  be  entirely  i^orant  in  that  country  of  the  method  pointed  out 
by  Camillo  Tarello,  namely,  that  of  not  burying  the  dun^  until  the  last  sowing, 
or  of  even  spreading  it  over  the  new  turf;  in  fact,  the  adoption  of  this  plan,  ac- 
cording to  which  the  manure  is  only  applied  to  the  soil  as  a  kind  of  capital,  is 
perhaps  considered  to  produce  too  great  a  diminution  in  the  com  harvests,  al- 
though the  loss  in  that  point  will,  m  the  end,  be  thoroughly  compensated  by  the 
increased  richness  of  the  pasturage,  and  by  the  abundance  of  the  produce  which 
will  be  obtained  when  the  ground  is  cultivated  again. 

Latterly  the  practice  of  sowing  while  clover  with  the  last  crop  has  become  very 
general :  only  a  few  apathetic  and  indolent  agriculturists,  or  men  who  are  firmly 
weeded  to  old  opinions  and  customs,  neglect  this  practice,  and  consider  natural 
herbage  to  be  quite  as  efficient  and  beneficial  for  the  nourishment  of  cattle  ;  but 
cow-keepers  and  dairy  farmers  are,  almost  invariably,  great  advocates  of  this 
practice,  and  their  opinion  ought  to  possess  some  weight. 

It  makes  a  very  great  difference  m  the  pasturage  of  the  first  year,  and  the 
effects  are  even  sometimes  perceptible  on  that  of  the  second  and  third.  The  pro- 
duce of  the  pasturage  ought  to  be  valued  both  according  to  the  nature  of  the 
soil  and  the  greater  or  less  disposition  which  it  shows  towards  the  bearing  of 
grass,  as  well  as  according  to  the  period  which  has  elapsed  since  it  has  been 
without  cultivation. 

The  testimony  of  a  great  many  aged  persons  goes  to  prove  that  a  wide  extent  of 
land,  which  had  been  wholly  exhaustea  by  the  trieimial  rotation,  has  become  so 
much  ameliorated  by  this  system  of  cultivation  in  the  course  of  one  generation, 
that  it  is  now  capable  of  producing  a  considerable  surplus  of  com  for  exportation, 
besides  affording  an  abundant  pasturage  to  three  times  as  many  cattle  as  were 
formerly  fed  upon  it.  This  is  so  strikmg  a  proof  of  the  superiority  of  the  sys- 
tem over  any  other,  that  it  has  awakened  the  attention  of  all  the  provinces  in 
the  north  of  Germany,  and  has  gained  for  it  a  great  number  or  proselytes 
wherever  the  ancient  laws  and  ordinances  with  respect  to  property  do  not  restrict 
the  free  exercise  of  the  wUl,  and  where  the  estates  are  sufficiently  extensive  to  ad- 
mit those  great  changes  which  can  only  be  made  gradually,  and,  during  the  first 
years,  with  a  sacrifice  both  of  money  and  of  produce. 

The  following  are  the  principal  advantages  of  the  system  of  alternate  culti- 
vation and  pasturage :  It  saves  a  great  deal  of  labor,  and  that  which  is  applied  to 
it  is  always  more  profitable  than  that  which  is  applied  to  the  triennial  rotation, 
in  which  land  that  has  not  been  manured  is  too  often  plowed  in  vain,  since  it 
gains  little  more  than  the  equivalent  of  as  much  more  as  the  seed.  The  opera- 
tions succeed  each  other  in  regular  succession,  being  the  same  every  year  and 
also  equally  divided  among  the  different  seasons.  Each  plowing  can  be  performed 
at  the  period  which  is  must  proper  for  it ;  and  as  the  time  at  which  the  land 
ought  to  be  broken  up  occurs  about  autumn,  it  is  easy  to  choose  the  most  favor- 
able periods  for  plowing  and  harrowing.  It  is  a  common  saying,  that  if  any  one 
wishes  to  see  land  carefully  and  perfectly  fallowed,  he  must  travel  through  Meck- 
lenberg. The  manure  is  applied  to  the  soil  at  the  most  suitable  time,  and  it  is 
carefufly  mingled  with  the  upper  layer  in  order  that  the  action  on  the  crops  may 
be  direct  and  complete  as  possible.  Every  thing  is  in  readiness  for  the  autum- 
nal sowing,  so  that  the  first  favorable  moment  which  occurs  may  be  embraced 
for  putting  the  seed  into  the  ground ;  a  circumstance  which  has  considerable  in- 
fluence on  the  success  of  the  crop,  and  the  other,  rotations  do  not  possess  the 
same  advantage. 

The  diminution  in  the  amount  of  labor  has  been  made  a  matter  of  reproach 


to  this  aystem.  It  is  said  to  be  detrimental  to  general  indintry,  and  ealcalated 
to  diminish  the  population.  Bnt  this  complaint  can  only  be  made  by  those  who 
do  not  consider  or  recollect  thai  under  this  system  no  one  portion  of  the  land  is 
suffered  to  lie  uncultivated,  but  that  it  embraces  the  whole  extent  of  the  domain, 
deriving  from  each  portion  that  kind  of  produce  for  which  it  is  best  calculated. 
If  the  population  ol  Mecklenberg  has  diminished  since  it  was  first  introduced, 
which  certainly  is  not  the  case,  that  result  could  only  have  been  attributed  to  the 
great  extent  or  the  estates,  and  to  the  scarcity  or  total  want  of  small  farms. 

Besides  the  regularity  in  the  quantity  and  nature  of  the  agricultural  labors  in 
this  system,  the  crops  will,  if  we  except  extraordinary  years,  be  found  to  be  al- 
ways similar,  and  that  not  only  with  respect  to  extent  or  ground,  but  of  the  abso- 
lute produce  ;  at  any  rate,  the  difference  in  the  production  of  certain  years  is  not 
so  sensibly  felt  in  this  system  as  in  many  others.  The  autumnal  corn  seldom  or 
never  turns  out  badly,  because  it  is  sown  early  and  at  a  proper  period.  Unless 
any  unforeseen  accident  occur,  the  amount  of  the  products  may  generally  be  reck- 
oned with  tolerable  accuracy.  It  is  for  this  reason  that  those  excessively  abond- 
ant  crops,  which  no  one  can  account  for,  are  seldom  obtained  from  any  portion  of 
the  fields,  and  the  certain  and  regular  net  produce  which  may  be  expected  from 
the  estate  can  be  calculated  with  a  much  greater  degree  of  certainly  than  under 
any  other  system. 

In  proportion  as  a  judicious  distribution  of  the  lands,  and  a  permanent  intro- 
duction of  this  system  of  cultivation,  require  knowledge,  intelligence  and  skill,  in 
like  proportion  will  be  the  facility  with  which  it  can  be  carried  on  when  it  is 
once  fairly  established.  Very  extensive  agricultural  undertakings  may  be  put  in 
train  by  tnese  means,  and  kept  in  good  condition  by  a  very  trifling  amount  of  sur- 
veillance. Every  tiling  has  its  proper  course,  and  all  the  operations  succeed  one 
another  in  their  fitting  times  and  places.  There  is  nothing  to  be  attended  to  but 
the  ordinary  routine  of  the  operations  of  plowing,  harrowing,  sowing,  reaping, 
mowing,  and  ^thering  in  the  crops ;  and  thjese  details  are  so  well  understood, 
and,  in  general,  so  well  executed,  tnat  every  upper  laborer,  bailiff,  or  over-looker, 
even  if  he  can  neither  read  or  write,  is  perfectly  capable  of  conducting  and  di- 
recting them. 

The  cattle  which  are  kept  for  profit  or  mcome  are  usually  farmed  out,  and  it 
is  the  business  of  the  dairy-farmer  to  look  after  them  ;  and  his  interests  lead  him 
to  pay  particular  attention  to  the  meadow  land,  and  to  raising  crops  of  fodder. — 
In  summer  these  cattle  have  their  regular  pasture-grounds,  and  in  the  winter 
they  consume  all  the  hay  and  straw  which  the  draught  cattle  do  not  want.  Even 
if  the  year  has  been  otherwise  unfavorable,  and  the  fodder  has  been  rather  scan- 
ty, the  former  need  not  trouble  himself  about  anything  else  while  he  is  sure  that 
the  animals  will  not  want  for  actual  necessities.  The  cow-keeper,  in  contracting 
for  the  farming  out  of  his  cattle,  always  takes  care  to  stipulate  that,  come  what 
may,  they  shall  have  a  sufficient  if  not  a  plentiful  supply  of  food. 

It  is  very  evident  that,  with  this  regular  course  of  cultivation  and  this  equality 
of  products,  the  profit  derived  from  agricultural  industry  can  never  be  very  consid- 
erable. An  estate  produces  a  certain  income ;  which  latter  is,  on  an  average,  al- 
most equal  to  the  net  produce  of  the  cultivation.  An  estate  which  is  completely 
arranged,  and  which  does  not  possess  any  peculiar  or  undiscovered  resources, 
may  be  safely  purchased  ;  but  it  the  same  course  of  cultivation  be  continued  on 
it.  It  will  be  impossible  to  make  it  yield  more  than  the  amount  of  the  rent,  un- 
less, indeed^  some  extraordinary  combinations  of  circumstances  raise  the  price  of 
corn  considerably  beyond  the  natural  value. 

I  do  not  mean  to  infer  that  a  skillful  and  reflective  man  may  not,  by  means  of 
judicious  and  well-directed  ameliorations,  find  opportunities  of  materially  improv- 
ing many  estates,  and  deriving  considerable  advantages  from  them.  But  this  is 
quite  distinct  from  cultivation,  properly  so  called,  and  can  only  be  carried  into 
effect  in  certain  localities.  Although  a  great  number  of  experiments  of  this  na- 
ture have  been  made  with  variable  results,  and  although  it  is  evident  that  they 
cannot  always  be  attended  with  success,  yet  there,  doubtless,  are  numerous  re- 
sources yet  undiscovered  on  estates  at  present  submitted  to  this  species  of  culti- 
vation. 

The  regularity  with  which  the  agricultural  operations  appertaining  to  this  sys- 
tem are  performed  is  so  great  that,  by  means  of  it,  any  person  may  easily  direct 


eeyeral  separate  estates  at  the  same  time,  without  the  necessitjr  of  havrag  a  skill- 
ful orerlooker  for  each.  It  is  sufficient  occasionaily  to  see  that  the  machinery 
continues  to  work,  and  to  accelerate  the  motion^at  times  when  it  appears  neces- 
sary. The  book-keeping  is  very  simple,  clear,  and  concise.  In  Mecklenberg 
there  are  many  farmers  rentin?  large  estates,  who  keep  their  whole  accounts  on 
their  door-posts  with  a  piece  of  chalk. 

Besides  that  the  work  is  distributed  in  a  more  uniform  manner  under  tnis  sys- 
tem than  under  any  other,  it  is  also  much  less  in  amount.  This  is  cme  reason 
that  the  rotation  is  so  well  adapted  for  those  situations  or  districts  in  which  there 
is  a  scarcity  of  laborers,  and,  especially,  where  it  is  difficult  and  often  impossible 
to  engage  supernumeraries  in  the  hour  of  need.  Every  year  it  employs  the  same 
number  of  laborers  and  of  draught  cattle  ;  and  if  the  services  of  the  persons  whom 
it  employs  at  one  period  are  not  required  at  another,  they  at  least  know  what  to  I 
expect,  and  will  take  care  to  seek  some  other  occupation  during  the  intervals  of 
labor. 

In  less  cultivated  and  less  populous  countries,  where  estates  comprising  large 
extents  of  land,  often  of  little  or  no  value,  render  the  ^eat  culture  incontroverti- 
bly  preferable  to  the  smallf  this  system  will  be  found  far  more  convenient  and 
aavantageous  than  any  other.  It  has  this  merit,  that  at  any  period  it  may  be  to- 
tally changed ;  that  it  forms  an  excellent  precursor  to  any  other  rotation ;  and 
that  it  also  prepares  for  an  advantageous  division  of  large  estates,  since  any  pe- 
culiar cultivation  may  easily  be  introduced  on  any  portion  of  ground  lying  at  rest. 

In  Holstein  the  produce  trom  the  cultivation  of  grain  is  too  small,  and  not  pro- 
portionate to  the  nutrition  and  succulent  juices  contained  in  the  soil.  In  Meck- 
lenberg,  on  the  other  hand,  the  defect  that  exists  in  cattle  economy  does  not  be- 
long so  much  to  the  number  of  animals,  but  arises  from  a  want  of  sufficient  nour- 
ishment for  them  in  summer  as  well  as  in  winter.  The  results  of  this  defect 
are,  not  only  the  absence  of  a  satisfactory  profit  from  this  branch  of  rural  econo- 
my, but,  what  is  still  worse,  a  scarcity  of  manure,  which,  if  the  cultivaticm  were 
ever  so  good,  would  alone  be  sufficient  to  prevent  the  crops  from  being  so  fine 
and  so  aoundant  as  they  might  be  if  the  soil  were  properly  manured. 

Besides,  under  these  two  methods  of  cultivation,  the  produce,  both  in  grain 
and  in  straw,  is  greatly  diminished  by  the  circumstance  ofthree,  four,  and  some- 
times more  crops  of  corn  succeeding  each  other  without  interruption ;  and,  al- 
though the  Mecklenberg  farmer  may,  after  the  fallowing  on  which  he  bestows 
so  much  care  and  labor,  obtain  as  fine  a  crop  of  autumnal  com  as  the  quality  of 
the  soil  will  enable  it  to  bear,  yet  the  other  crops,  and  particularly  the  third  and 
fourth,  are  so  poor  and  scanty  that,  in  general,  they  are  thought  to  produce  well 
when  they'  yield  from  four  to  four  and  a-half  times  the  amount  of  the  seed.  If  a 
more  judicious  choice  of  crops  was  introduced  into  these  two  systems,  there  is 
not  the  least  doubt  that  the  land  would  yield  a  much  greater  pront  both  in  vege- 
table and  animal  products ;  and  this  change  might  be  carried  into  effect,  as  it 
has  been  by  several  agriculturists,  without  the  necessity  of  making  any  sensible 
alteration  in  the  established  division,  or  of  introducing  the  practice  of  stall-feed- 
ing, which  seems  to  be  attended,  as  yet,  by  so  many  difficulties. 

in  order  to  demonstrate  the  suitableness  of  these  changes  as  clearly  as  possible, 
and  also  to  point  out  what  ought  to  be  their  nature,  we  vrill  here  endeavor  to 
give  a  precise  idea  of  one  of  the  most  essential  parts  of  agricultural  science,  viz. 
the  manner  in  which  the  crops  should  be  made  to  alternate ;  this  subject,  how- 
ever, ought,  properly  speakincf,  to  be  included  in  the  remarks  on  cultivation  and 
on  the  propagation  of  vegetables. 

On  the  Succession  of  Crops, 

Even  during  the  most  remote  periods,  it  was  remarked,  by  attentive  observers 
of  field  and  garden  tillage,  that  tne  soil  produced  incomparably  finer  crops  when 
these  were  constantly  varied,  and  when  two  of  the  same  kind' were  not  sufiered 
to  succeed  each  other  in  the  same  place ;  and  that,  according  to  the  nature  and 
condition  of  the  soil,  one  series  of  crops  proved  more  advantageous  than  another. 
Whenever  the  cultivation  was  confined  to  one  plant,  or  to  plants  of  one  particu« 
lar  species,  it  was  always  judged  necessary  that  the  soil,  after  having  produced 
a  certain  number  of  crops,  should  be  left  in  repose ;  that  is  to  say,  it*  should  be 
allowed  time  to  reproduce  and  collect  the  succulent  matters  which  were  proper 
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for  the  noorishment  of  the  crops  it  had  to  hear.  Manure  and  cultivatton  certain- 
ly tend  to  facilitate  and  advance  this  action,  but  Nature  requires  time  also  in 
which  to  collect  and  renovate  her  exhausted  energies.  The  gardener,  who  fre- 
quently changes  the  nature  and  species  of  his  crops,  certainty  is  not  obliged  to 
have  recourse  to  repose ;  but  the  mere  farmer,  whose  only  aim  is  to  raise  com, 
most,  unless  he  manures  his  land  extravagantly,  allow  it  a  certain  period  of  rest. 
In  those  places  where  the  improvements  m  Agriculture  have  raised  the  price  of 
land,  it  is  easy  to  see  that  this  increase  of  price  does  not  proceed  from  any  differ- 
ence in  the  laws  of  Nature  as  applied  to  the  soU  of  fields  and  gardens,  but  only 
from  the  farmer  having  learned  to  manage  his  cultivation  so  as  to  be  able  to  pro- 
duce, alternately,  all  the  crops  which  he  requires.  The  ancients  founded  their 
Agriculture  on  the  lessons  ot  experience,  and  they  raised  it  to  such  perfection  as 
to  be  able  frequently  to  make  the  same  land  yield  two  crops  in  one  year.  The 
Romans  were  well  aware  of  the  beneficial  effects  of  careful  tillage,  and  exposure 
to  the  influences  of  the  atmosphere,  on  land  that  was  destined  to  besur  only 
wheat,  barley  and  oats,  or  other  grain  of  this  kind  ;  but  they  also  know  that 

Mutatis  quoque  requiescent  fructibu  arra. 
Nee  nalla  Interea  eat  inarataB  gratia  terriB.* 

Hence  arose  the  following  question : — **  Which  are  the  crops  which  can  be 
made  to  succeed  one  another  with  the  greatest  advantage,  and  which  are  those 
that  have  the  tendency  of  preparing  the  soil  for  the  one  which  is  to  follow  ?  "— 
This  problem  is  the  more  difficult  of  solution  because  experience  affords  us  so 
many  contradictory  answers,  which,  however,  without  doubt  arise  from  the  va- 
riations which  exist  in  the  soils  and  climates  of  different  localities  and  countries. 
From  the  very  earliest  periods  of  natural  history,  attempts  have  been  made  to  re- 
solve this  question  in  a  theoretical  manner,  either  by  analoev  or  by  inference,  or 
both  ;  and  this  second  problem  has  been  put  forward : — *'  What  if  each  different 
kind  or  species  of  plant  requires  some  elements  of  nutrition  peculiar  to  itself,  and 
from  which  alone  it  can  derive  the  requisite  degree  of  nourishment ;  and  what  if 
it  be  impossible  that  it  can  succeed  on  any  soil  which  does  not  contain  these  ele- 
ments ?  The  careful  examination  of  numerous  facts  and  experiments  ought  to 
lead  us  to  answer  this  question  in  the  following  manner : — It  is  a  well  Imown 
fact  that  each  plant  does  not  require  peculiar  elements  for  its  nutrition,  but  that 
its  own  organs  digest  and  assimilate  to  it  those  juices  which  they  extract  from 
aU  those  component  parts  of  the  soil  which  are  destined  for  the  nutrition  of  plants 
in  general.  Vegetables  whose  properties  are  the  most  opposite— plants  the  most 
corrosive  and  venomous,  as  well  as  those  which  are  most  beautiful  and  useful — 
those  the  most  opposite  in  variety  and  contradictory  in  nature — will  be  found 
growinj?  on  the  same  soil  and  flourishing  together — a  thing  which  never  could 
occur  if  they  required  different  nutritive  matters  for  their  support.  In  short,  all 
varieties  of  plants,  and  aU  their  various  parts  and  juices,  are  composed  of  the 
same  substances — a  fact  which  has  only  lately  been  discovered.  The  constituent 
parts  of  all  organic  substances  are  carbon,  oxygen  and  hydrogen,  with  which  a 
small  portion  of  azote  is  generally  united,  but  very  few  of  them  contain  any  great 
quantity  of  this  latter  element ;  plants  also  contain  earth  and  potass,  ana  some 
few  contain  phosphorus  and  sulphur.  These  constituent  parts  are  to  be  met 
with  in  every  fertile  soil,  even  if  they  are  not  imbibed  directly  from  the  atmo- 
sphere. By  means  of  the  functions  and  operations  of  their  different  organs,  the 
piants  assimilate  these  matters  to  their  own  substance,  and  form  all  those  vari- 
ous combinations  of  them  which  are  found  in  the  infinite  variety  of  vegetable 
products.  From  these  facts  the  erroneous  inference  has  been  deduced,  that  a 
sou  which  contains  all  the  requisite  elements  for  the  nutrition  of  one  plant  ought 
necessarily  to  have  in  it  those  that  are  proper  and  suitable  to  others,  uid  that  the 
fertility  or  a  soil  is  produced  merely  by  the  physical  contexmre. 

But  theory  alone  is  quite  sufficient  clearly  to  demonstrate  the  truth  of  the  con- 
trary opinion ;  namely,  that  the  plants  contain  and  combine  these  substances  in 
very  different  degrees.  It  is  possible  that  the  roots  or  suckers  of  all  kinds  of 
plants  possess  a  sensibility  and  a  power  of  choice,  which  enables  them  to  imbibe 
and  appropriate  to  themselves  the  exact  proportion  of  each  of  these  substances 

*  Toor  field«  woold  rtpoae  equallj  a»  well  if  yon  changed  the  cropa^  lad  then  70a  wonld  aot  hare  to  p» 
die  rent  of  land  which  Dure  no  crop. 
(433) 8 


which  Nature  le&ds  them  to  reauire  for  their  sapport.  But,  in  order  that  they 
may  succeed  in  accomplishing  this  purpose,  it  is  necessaiy  that  the^  should  be 
enabled  to  meet  with  the  proper  proportions  and  combinations  of  these  sub- 
stances within  their  own  immediate  sphere.  If  this  proportion  does  not  exist, 
or  if  some  of  these  substances  are  present,  but  not  in  sufficient  quantity  or  in  that 
degree  of  combination  which  the  plant  requires,  then  its  growth  will  be  slower, 
and  it  will  not  thrive  so  well.  In  a  soil  which,  although  not  entirely  without 
some  one  of  these  substances,  yet  does  not  contain  a  sumcient  quantity  of  it,  the 
plant  must  put  forth  its  roots  m  every  direction,  to  seek  and  ahsorb  that  which 
IS  absolutely  necessary  for  its  nourishment.  It  is  not  improbable  that  the  soil 
may  contain  too  ^eat  a  proportion  of  some  one  of  these  necessary  substances,  and 
that  the  plant  bemg  thus  suffocated  by  the  superabundance  of  it,  and  the  scarcity 
or  total  absence  of  all  the  others,  may  fall  from  weakness  and  not  thrive. 

This  reasoning  clearly  explains  the  fact  that  a  succession  of  crops  of  the  same 
nature  always  falls  gradually  off,  and  become  less  and  less  productive,  if  culti- 
vated in  the  same  place,  even  when  the  soil  contains  all  the  component  parts 
usually  considered  necessary  for  their  nutriment ;  and  also  the  reason  of  the  &ct 
that  tney  regain  their  perfection  so  soon  as  the  soil  has  been  suffered  to  repose, 
and  are  made  to  produce  some  other  crops,  and  of  an  ameliorating  nature.  It  is 
easy  to  suppose  tnat  a  plant  which  absorbs  a  diametrically  opposite  proportion  of 
elementary  substances  to  that  which  is  required  by  another,  will  tend  to  estab- 
lish the  proportion  which  is  best  adapted  to  the  latter,  and  will  cause  it  to  thrive 
far  better  than  it  would  have  done  if  the  soil  had  not  received  this  preparation, 
and  had  been  deprived  of  some  of  its  nutritive  qualities.  A  soil  majr  be  com- 
pleteljr  exhausted  by  means  of  this  alternation  of  crops ;  so  much  so,  indeed,  as 
to  be  incapable  of  afibrdin^  nutriment  to  any  plant ;  but  it  is  exhausted  much 
sooner  if  one  particular  species  only  is  cultivated  on  it.  (Einhof,  "  Annal  of  Ag- 
riculture of  Lower  Saxony,"  vol.  viii.  p.  321.) 

If  various  kinds  of  plants  vegetate  on  one  soil  at  the  same  time,  there  can  be 
no  doubt  that  they  will  yield  much  less  than  they  would  do  if  cultivated  sepa- 
rately and  singly ;  for,  without  taking  into  consideration  the  space  both  above 
and  Delow  the  surface  of  which  they  deprive  each  other,  one  must  absorb  some 
portioif  of  those  substances  which  are  necessary  to  the  support  of  vegetable  life 
m  general,  and,  consequently,  the  others  are  deprived  of  it. 

But  let  us  return  to  the  data  afforded  us  by  experience :  here  we  find  that  all 
skillful  gardeners,  and  many  farmers,  are  agreed  upon  one  point — ^namely,  that  it 
is  advantageous  to  cultivate  some  plants  together  ;  that  far  more  abundant  crops 
of  them  are  thus  obtained  than  would  be  the  case  if  they  were  cultivated  sepa- 
rately and  on  distinct  portions  of  land. 

In  places  where  the  art  of  gardening  is  carried  to  the  spreatest  perfection,  five 
or  six  different  kinds  of  products  may  frequently  be  found  growing  on  the  same 
bed  ;  and  according  to  the  unanimous  assertion  of  all  skillful  gardeners,  an  a&ser« 
tion  which  is  founded  on  experience,  this  proceeding  is  attended  by  a  considera- 
ble saving  both  of  soil,  manure  and  labor. 

In  many  countries  this  system  has  been  applied  to  the  cultivation  of  fields  and 
of  arable  lands,  and  these  intermixtures  of  crops  have  been  raised  with  various 
degrees  of  success. 

Any  kind  of  vegetable,  as  beans,  peas,  or  vetches,  if  sown  in  conjunction  with 
some  kinds  of  grain,  spring  rye,  barley,  or  oats,  will  yield  a  far  more  abundant 
crop  than  if  the  two  were  sown  separately.  It  has  long  been  known  that  legu- 
minous plants  when  sown  among  com  on  a  soil  which  is  so  arid  that  they  could 
not  have  vegetated  alone,  will  yield  well  without  sensibly  diminishing  the  com 
crop.  Thus,  according  to  the  experience  of  the  majority  of  agriculturists,  wheat 
intermingled  with  rye  may  succeed  on  land  which  cannot  be  made  to  bear  wheat 
alone  ;  and  when  sown  in  this  way  the  wheat  crops  are  finer  than  they  would 
be  in  places  where  they  can  be  cultivated  without  any  other  grain.  This  admix- 
ture also  succeeds  when  it  is  sown  on  wheat  stubble,  where  every  one  knows 
from  experience  that  wheat  will  not  thrive  alone,  even  when  the  'soil  is  other- 
wise perfectly  adapted  for  its  growth. 

Experience  likewise  confirms  this  hypothesis,  that  by  means  of  an  interme- 
diate crop  of  some  other  nature,  that  true  proportion  of  the  elementary  substances 
which  is  suitable  to  one  particular  species  of  grain  may  be  reestablished.    We 
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have  just  now  stated  that  wheat  sown  on  wheat  stubble  nerer  succeeds.  Wheat 
sown  after  barley  does  not  thrive  well,  unless  the  soil  was  so  excessively  rich  that 
it  needed  this  preliminary  crop  to  render  it  suitable  to  the  wheat.  Rye  sown  after 
rye  succeeds  better,  but  even  then  the  produce  in  grain  is  considerably  diminished. 

But  if  a  crop  of  some  of  those  plants  belonging  to  the  class  diadelphia,  as  peas, 
vetches,  beans,  or  clover,  be  interposed,  then  the  second  crop  of  the  cereal  plants 
will  turn  out  well ;  and  if  the  leguminous  plants  are  cut  while  green,  or  if  the 
second  cutting  of  the  clover  is  plowed  in,  there  is  every  probability  that  the 
second  crop  of  grain  will  surpass  the  first.  The  truth  of  this  principle  has  been 
so  clearly  demonstrated  by  experience,  and  ^s  so  well  known  to  every  attentive 
observer,  that  I  shall  refrain  from  adducing  any  farther  examples  or  entering  at 
greater  length  into  the  subject,  and  the  more  especially  as  I  must  return  to  it 
when  I  come  to  treat  of  the  cultivation  of  each  plant  separately. 

The  cultivation  of  gardens  sufficiently  proves  that  when  the  soil  has  lost 
the  power  of  reproducing  one  species  of  vegetable,  it  is  not  exhausted,  but 
may  be  made  to  bear  others  with  success.  Beds  of  earth,  after  having  pro- 
duced several  crops  of  one  kind  of  plant,  lose  every  faculty  necessary  for  its 
reproduction,  and  cannot  be  made  to  bear  it  ajpfain  until  they  have  been  exposed 
for  several  years  to  the  fertilizing  influences  of  the  atmosphere,  and  impregnated 
with  fresh  manure ;  but  they  are  still  capable  of  bearing  French  beans,  lettuces, 
and  other  vegetables.  Sweet-scented  and  ornamental  flowers,  as  violets,  &c. 
require  that  the  earth  contained  in  the  pots  in  which  they  grow  should  be  fre- 
quently renewed,  even  although  it  may  seem  to  contain  an  abundance  of  nutri- 
tion ;  the  florist  never  sows  the  same  kind  of  flowers  twice  in  one  place,  neither 
ought  voung  fruit  trees  ever  to  be  planted  in  the  same  spots  where  others  of  the 
same  Kind  have  stood.  In  nursery  grounds  it  is  an  invariable  rule  that  the  soil 
shall  be  changed  at  each  renewal. 

Herr  Einhof  and  myself  have  frequently  prepared  some  experiments  which 
might  enable  us  to  determine  the  nature  and  degree  of  the  changes  which  the 
mould  undergoes  in  a  soil  in  which  one  plant  has  been  cultivated,  until  every  ele- 
ment necessary  for  its  reproduction  is  exhausted.  But  we  have  alwavs  been  in- 
terrupted and  thrown  out  in  these  experiments,  which,  from  having  to  be  made  in 
the  open  air,  are  attended  with  very  great  difficulties,  and  present  obstacles  which 
nothing  but  the  most  uninterrupted  attention  can  overcome.  In  fact,  there  is  no 
known  means  of  guarding  against  those  various  accidents  which,  in  one  moment, 
will  destroy  the  work  of  years  and  leave  no  satisfactory  result  behind.  In  order 
to  succeed,  the  experimentalist  ousht  to  possess  a  garden  enclosed  with  the  most 
scrupulous  care,  devoted  solely  to  his  own  purposes,  and  from  which  it  was  pos- 
sible to  exclude  both  birds  and  insects. 

It  has  generally  been  observed,  that  if  any  crop  fails  or  yields  a  scanty  produce, 
not  from  impoverishment  or  any  other  defect  in  the  soil,  but  merely  irom  some 
accidental  cause,  the  same  kind  of  plant  will,  if  sown  in  the  same  place  in  the 
following  year,  succeed  far  better  than  it  would  otherwise  have  done.  Again,  a 
crop  whicn  succeeds  one  which  formed  a  good  preparation  for  it  will  thrive  and 
yield  the  more  abundantly  in  proportion  as  the  former  was  productive  ;  such,  for 
example,  is  the  case  where  wheat  is  sown  after  clover  or  beans.  The  more 
abundant  the  produce  which  a  plant  yields,  the  greater  will  be  the  degree  of  ex- 
haustion of  the  soil  which  has  produced  it,  if  the  same  plant  is  sown- on  it  again  ; 
but  such  will  not  be  case  if  it  is  succeeded  by  a  crop  of  another  kind,  and  there 
are  many  instances  in  which  an  abundance  m  the  first  crop  has  proved  rather 
fiivorable  than  otherwise  to  the  successor. 

That  which  appears  to  exhaust  land  most  is  the  formation  of  grain,  seeds,  and 
other  farinaceous  substances.  AH  herbaceous  plants,  therefore,  if  cut  in  their 
green  state  and  taken  off  the  ground  at  the  time  of  flowering,  and  of  the  most 
vigorous  vegetation,  will  absorb  little  or  no  part  of  the  nutritive  juices  contained 
in  the  soil,  but  on  the  contrary,  they  seem  in  some  respects  to  ameliorate  it :  this  is 
a  truth  of  which  everyday  aflbrds  new  proofs  to  those  who  will  bestow  the  pains 
of  attcntivelv  considering  the  works  of  Nature.  It  has  not  yet  been  decided 
whether  a  plant  does  or  does  not  absorb  a  ^eater  quantity  of  nutritive  matter, . 
and  particularly  of  carbon,  from  the  soil  durmg  the  period  which  the  grain  takes 
to  ripen  ;  but  it  is  well  known  that  during  that  period  all  the  mucilage  and  juices 
secreted  in  the  stalk  and  root»  are  yielded  up  to  the  grain,  and  the  former  become 
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coQYerted  into  mere  filamentous  substances.  It  is  not,  however,  a  matter  of  indif- 
ference whether  the  root  and  stubble  which  remains  in  the  ground  has  preserved 
the  vitality  and  nutriment,  or  whether  it  is  dry  when  the  stock  is  detached  from 
it ;  because,  when  the  former  is  the  case,  the  nutriment  contained  in  those  parts 
cf  the  plant  which  still  remain  attached  to  the  soil,  is  still  farther  augmented  by 
the  carbonic  acid  gas  which  the  stubble  absorbs  and  communicates  to  the  earth, 
and,  consequently,  the  soil  is  more  ameliorated.  In  the  cultivation  of  spergula,  as 
an  intermediate  crop,  it  has  frequently  been  remarked  that  the  roots  have  this 
effect.  If  this  plant  is  mowed  while  grreen,  it  ameliorates  the  soil  very  consider- 
ably ;  some  persons  pretend  that  if  it  is  pulled  up,  as  is  sometimes  the  case,  the 
exhaustive  powers  are  in  equal  proportion.  This  is,  perhaps,  the  cause  of  the 
exhausting  effects  which  are  attributed  to  a  crop  of  flax.  These  facts  are  so 
well  attested,  that  it  is  not  worth  while  to  consider  all  those  doubts  which  con- 
tradictory spirits  have  raised  with  regard  to  this  matter. 

However,  I  shall  not  permit  myself  to  carr^r  out  this  theory  so  far  as  some  per- 
sons when  they  positively  assert  that  the  soil  is  not  deprived  of  any  portion  of 
fertility  and  nutritive  power  by  those  productions,  the  vegetation  of  which  is 
arrested  before  the  formation  of  the  seed  has  commenced.  All  kinds  of  tube^ 
culous  plants  collect  within  their  root  or  bulb,  a  store  of  alimentary  juices  for  the 
nourishment  of  their  shoots  in  the  following  year ;  these  roots  form  a  species  of 
magazine  from  which  these  biennial  plants  derive  the  nutrition  which  is  neces- 
eary  for  the  production  of  their  flowers  and  shoots  in  the  ensuinf^  spring.  Both 
experience  and  trials  have  tended  to  prove  that  if  these  roots  are  lelt  to  decay  in  the 
soil,  the  effect  on  it  is  exceedingly  beneficial.  If  they  are  gathered,  they  cer- 
tainly subtract  some  portion  of  the  nutrition  contained  in  the  soil ;  although,  on 
the  other  hand,  they  mechanically  ameliorate  it  by  means  of  the  cultivation  be- 
stowed upon  them,  and  thus  form  an  excellent  preparation  for  other  crops.  When 
vegetables  of  this,  kind  leave  their  roots,  stalks,  and  some  portion  of  their  leaves 
in  the  ground,  they  restore  to  it  a  part  of  that  nutriment  which  they  have  ab- 
sorbed during  the  process  of  their  vegetation.* 

Ilie  theary  of  tfae  rotadoo  of  crops  ii  of  so  much  interest  to  the  agrieoltnrlst,  that  we  ahs&  make  m 
for  rqwating  in  this  place  what  we  hare  elsewhere  had  occanon  to  remark  ("Fanners'  Encyclo> 
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vnüea  cattle»"  says  Dav^,  "are  fed  upon  land  not  benefited  by  thebr  mannre,  the  effect  ia  always  an  ex- 
haustion of  the  soil  lUs  IS  particularlv  the  case  where  carrying  horses  are  kept  on  estates:  they  consume 
the  pasture  during  the  nij^t,  and  drop  the  greatest  part  of  their  manure  daring  their  labor  in  the  day-cima. 
The  exportation  of  corn  ntnn  a  country,  unless  some  articles  capable  of  becoming  manure  are  introduced 
in  compensation,  must  ultimately  tend  to  exhaust  the  soiL  Some  of  the  n>ots,  now  deseit  sands  in  nonhen 
Africa  and  Asia  Minor,  were  anciently  fertile ;  Sicily  was  the  granary  of  Italy,  and  the  quantity  of  com  oar 
ried  off  firom  it  by  the  Romans  is,  probably,  a  chief  cause  of  its  present  sterility." 

llie  same  theory  is  also  supported  by  M.  Liebig.  In  his  excellent  work  on  *'  Orsanic  Chemistry."  n  156, 
be  remarks:  "  It  is  erident  that  two  plants  growing  beside  each  other,  will  mutually  ^lure  one  another,  ijf 
they  withdraw  the  same  food  from  the  soiL  Hence,  it  is  not  surprising  that  the  Jlf«<rtoaria  CkamomUla  snd 
^i^Mothtm  SeojHuriuM  impede  the  growth  of  com,  when  it  is  considered  that  both  yield  from  7  to  7*43  per 
«eoL  of  ashes  which  contain  6-lOths  of  carbonate  of  potash.  Thedaraeland  the  Brigtron  men  bkieaüm  and  ber 
fivit  at  the  same  tfane  as  the  com ;  so  that  when  growing  mingled  with  it,  they  will  partake  of  the  compo* 
nent  parts  of  the  soil,  and  in  proportion  to  the  vigor  of  their  growth  that  of  the  com  must  decrease,  for  what 
one  reoeiTOs  the  others  are  depnred  oC  Plants  win,  on  the  contrazy,  thrive  beside  each  other,  either  when 
the  substances  necessary  Ibr  their  growth,  which  they  extract  from  the  soil  are  of  different  kinda,  or  when 
they  themselves  are  not  in  the  aamc  stages  of  develoiiment  at  the  same  time.  On  a  soil,  for  example,  which 
contains  potash,  both  wheat  and  tobacco  may  be  reared  in  succession,  because  the  latter  plant  does  not  re- 
hire phosphates,  salts  which  are  invariably  prasent  in  wheat,  but  requlrea  only  alkalies  and  food  containhig 
nitrogen.  According  to  the  analysis  of  Posselt  and  Reimann,  10,000  parts  of  the  leaves  of  the  tobacco  plant 
Amtttn  IS  parts  of  pnosphate  of  lime,  8^  parts  of  silica,  and  no  nuffnesia ;  whilst  an  eoual  onanti^  of  wheat 
straw  contains  47*3  parts,  and  the  same  quantity  of  the  grain  of  wheat  9!l*45  parts  of  ^mpbaimr 

The  lale  George  Sinclair  took  a  similar  view  of  the  cause  of  the  exhaustion  of  soOs.  **  IC"  he  ssys.  *a 
plant  impoverishes  a  soil  in  proportion  to  the  weight  of  vegetable  matter  it  produces  on  a  given  space  of 
ground,  the  following  will  be  the  order  in  which  the  under-mentioned  plants  exhaust  the  gnrand,  bebg  the 
.«.-  ^^y  y^^^  IQ  0^]j  other  with  respect  to  w^||fat  of  produce 


Lohl-rabi  (bnlb^talked  cabbage). 

Swedish  Turnip 

Carrots 


But  when  we  ttike  the  weight  of  natritive  matter  which  a  phmt  affords  from  a  given  space  of  groond, 
the  results  are  very  different,  and  will  be  found  to  agree  with  the  daily  experienoe  in  the  garden  and  the 

The  foUowfaig  figures  represent  the  nropoition  hi  which  they  stand  to  each  olihor  wiA  nspact  to  the  wsfgfat 
)f  nutritive  matter  per  acre,  andin  exhausthag  the  land : 

-    Kohlrabi W 


of  nutritive . 

Potatoes 63 

Cabbages 48 

Jlangä  Wund 9B 

^Qanrots .....24 

'    ChanM  of  crops  also  prevents  very  materiiaiy  the  {nciease  of  tfae  piedatory  grnb  «nd  iBseeli  whieh  also 
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Independent  of  their  chemical  qualities,  the  lonf  cylindrical  roots  of  these 
plants  produce  a  mechanical  effect  which  is  extremely  beneficial  to  tenacious  and 
argillaceous  soils.  Depriyed  of  life,  and  yet  not  decomposed,  thev  have  the  same 
effect  as  small  pipes,  keeping  the  soil  loose  and  friable,  and  enaoling  the  atmos- 
pheric air  to  penetrate  into  all  the  interstices.  They  loosen  the  soil  as  much  as 
repeated  plowings  would  do ;  and  after  a  crop  of  these  roots,  it  will  only  require 
to  be  plowed  once  before  the  seed  is  sown  in  it. 

General  experience  thus  seems  to  prove  what  has  long  been  my  firm  opinion, 
that  even  if  we  do  not  admit  that  these  vegetables  require  a  different  proportion 
of  alimentary  substances,  they  will  not,  when  allowed  to  reach  maturity  and  to 
bear  seeds  and  flowers,  take  from  the  soil  much  more  than  they  bestow  on  it  in 
other  ways.  But  if  they  are  cut  while  green  and  before  the  seeds  have  begun  to 
form,  it  cannot  be  denied  that  they  materially  enrich  the  soil  and  render  it  capa- 
ble of  bearing  crops  which  it  could  not  previously  have  supported. 

Although  Üiose  vegetables  which  are  comprised  under  the  denomination  of 
weeded  phints  deprive  the  soil  of  some  portion  of  its  nutritive  power,  and  render 
it  necessary  to  manure  more  abundantly  in  order  to  remedy  this  defect  than  would 
have  been  requisite  if  it  had  been  submitted  to  the  operations  attendant  on  a  naked 
fallow  ;  nevertheless,  by  means  of  the  cultivation  which  is  bestowed  on  them,  if 
proper  implements  for  tne  purpose  are  used,  they  will  form  a  very  advantageous 
substitute  for  a  fallow,  and  will  tend  to  loosen  the  soil,  expose  it  to  the  fertilizing 
influences  of  the  air,  and  effect  an  intermixture  of  the  various  constituent  parts 
with  considerably  less  labor  than  than  could  be  done  in  any  other  way.  If  the 
fiumer  chooses  to  have  them  dug  up,  a  portion  of  the  inferior  layer  of  the  mund 
will  be  brought  to  the  surface,  and  the  destruction  of  the  weeds  will  be  thus  ei^ 
fected.  All  these  things  may,  with  judicious  management,  be  equally  as  well 
attained  by  the  cultivation  of  these  roots  as  by  fallowing  the  land ;  and  the  addi- 
tional amount  of  food  which  these  crops  provide  for  the  cattle,  and  the  conse- 
qnoit  increased  quantity  of  dung  yielded  by  the  animals,  will  more  than  com- 
pensate for  the  extra  manure  they  require.  And  if,  as  is  x^ustomary  in  England, 
the  cattle  intended  for  fattening  are  made  to  eat  them  on  the  ground,  the  ameli- 
oration thus  retained  is  fully  equivalent  to  a  complete  manuring.  When  the 
l^iglish  speak  of  long  rotations  without  manuring,  there  are  always  plants  of  this 
kind  interposed  between  the  corn  crops.  Although  this  mode  or  proceeding  ap- 
pears to  savor  more  of  stinginess  than  real  economy,  it  is  not  without  its  advan- 
tages, as  the  cattle  thus  fattened  most  certainly  pay  the  rent  of  the  land  and  the 
expenses  of  the  labor,  if  they  do  not  yield  some  farther  profit ;  whereas  a  fallow,  so 
fu  from  yielding  any  profit,  costs  a  considerable  sum. 

Those  root-crops  which  belong  particularly  to  this  class  of  economical  plants 
have  this  peculiarity :  they  form  a  better  preparation  for  barley  than  fallow,  but 
they  do  not  form  a  good  preparation  for  autumnal  com.  This  may  arise,  in  a  great 
measure,  from  their  having  a  tendency  to  retard  the  seed-time.  Several  crops  of 
grain  may  be  raised  in  the  same  rotation  without  the  addition  of  fresh  manure,  if 
one  crop  of  leguminous  plants  be  interposed  between  two  of  coro. 

If,  however,  vegetables  are  cultivated  instead  of  these  roots,  and  are  carefully 
tilled  with  the  horse-hoe,  the  autumnal  com  will  succeed  equally  as  well  after  a 
crop  of  beans,  especially  on  argillaceous  ground,  as  it  would  after  a  fallow,  and, 
in  the  opinion  of  many  persons,  much  better.  Thus  in  Kent,  where  so  great  a 
quantity  of  wheat  is  cultivated,  beans  sown  in  rows  are  considered  as  the  best 
preparation  which  the  ground  can  receive.  Many  vegetables  which  yield  advan- 
tageous produce  and  particularly  cabbages,  if  transplanted  or  sown  in  rows,  may 
be  substituted,  if  a  sufficient  quantity  of  manure  can  be  procured,  and  if  there  is 
a  superabundance  of  fodder. 

In  order  effectually  to  destroy  weeds,  it  is  of  importance  that  the  various  kinds 
of  grain  should  be  sown  alternately ;  because  some  of  the  cereal  plants  favor  the 
growth  of  noxious  weeds  far  more  than  others.    This  is  a  very  important  subject 

man  or  \em  prej  upon  tbe  fimner'a  eropt.  Tlie  parentof  tb«  wir^-wonn,  for  iiutance,  which  is  the  larra 
~  a  wmiäSL  beetle,  tne  Elautr  se^ttU,  may  be  seen  in  the  nimmer  months,  depositing  its  eggs  on  lays 
meadows  sbonnding  with  tbe  cereal  grasses ;  for  instinct  teaches  it  to  ph»ee  Its  ens  where  the  young 
wif'Wonn  wal  aoeet  with  its  natural  food,  which  are  the  cereal  grasses.  Change  ofcropa,  therefore,  not 
only  checks  the  deposit  of  tbe  eggs,  but  by  remoTing  the  natural  food  of  the  voung  Tennin,  it  materially 
nrerents  increase,  or  even  their  continuance ;  which  otherwise,  as  is  the  case,  for  instance,  with  the  wire» 
,  mi|^t  forfoar  or  fire  years  be  a  pest  to  the  soil. 
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of  consideratioii  before  making  choice  of  a  rotation  for  any  piece  of  ground,  and 
especially  if  it  is  infested  with  weeds»  as  by  means  of  a  judicious  selection  of 
crops  the  land  may  sometimes  be  completely  cleared. 

These  facts  and  motives  form  the  rules  by  which  we  ought  to  be  goremed  in 
oar  choice  of  the  crops  which  are  to  form  a  rotation  ;  but,  while  arranging  this 
matter,  the  cattle,  and  the  fodder  requisite  for  their  sustenance,  must  not  1^  lost 
sight  of,  and  ou^ht  to  be  considered  under  two  points  of  view :  first,  with  regard 
to  the  profit  which  may  be  derived  immediately  from  them';  and  secondly,  to  the 
advantage  which  may  oe  derived  from  the  manure  which  they  produce. 

Those  rules  which  lead  us  to  select  certain  alternations  of  crops  do  not,  as 
some  persons  have  supposed,  require  that  half  the  fields  shall  be  exclusively  de- 
voted to  the  cultivation  of  plants  for  fodder.  There  are  many  places  even  in 
England  where  the  alternate  succession  of  crops  has  been  practised  from  time 
immemorial,  and  where,  so  far  from  cultivating  vegetables  for  fodder,  they  eyen 
sell  the  straw  at  the  market  towns,  and  keep  few,  if  any,  cattle,  because  the 
marine  and  aquatic  plants  thrown  on  the  coast  and  mixed  with  mud  and  slime, 
collected  with  great  care,  furnish  them  with  an  abundance  of  manure.  The  in- 
habitants  of  these  places  principally  cultivate  and  alternate  crops  of  podded  plants 
with  the  cereals,  a  portion  of  which  they  send  to  the  London  market. 

But,  at  any  rate,  these  rules  require  the  most  iudicious  care  and  management ; 
thejr  mostly  need  that  a  Urge  portion  of  the  fields  shall  be  devoted  to  the  culti- 
vation of  fodder  for  cattle,  because  the  abimdance  or  scarcity  of  the  manure  which 
they  will  produce  depends  entirely  on  the  nature  and  quantity  of  the  fodder  which 
they  receive ;  and  the  manure  again,  in  its  turn,  exercises  a  powerful  influence 
on  the  crop  of  grain.  It  will  sometimes  be  found  that  great  and  durable  advan- 
tages arise  from  the  choice  of  a  rotation,  in  which  one-half,  two-fifths,  three- 
eighths,  or  four-sevenths  of  the  whole  is  devoted  to  the  production  of  plants  for 
fodder ;  while,  in  other  cases,  one-fourth,  one-fifth,  or  one-sixth  part  will  be  found 
to  be  quite  sufficient,  and  all  the  rest  of  the  land  may  be  appropriated  to  the 
growth  of  products  destined  for  sale,  and  alternated  in  the  proper  manner. 

However  evident  the  propriety  of  such  a  proceeding  may  have  been,  very  few 
persons  ever  thought  of  modiiying  the  quadrenniaF  rotation  \  and,  instead  of 
sowing  fost  autumnal  com,  then  spring  com,  and  then  peas,  to  sow  first  autum- 
nal com,  then  peas,  and  then  spring  com,  and  then  fallow.  But  those  a^iculmr- 
ists  who  have  pursued  this  course  find  üiat  it  answers  exceedingly  well,  as  thev 
obtain  an  additional  quantity  both  of  grain  and  straw.  Many  German  agricul- 
torists,  and  especially  Eckart,  in  his  **  Experimental  Economy,"  have  approached 
very  near  to  this  practice  ;  but  in  the  present  day  many  persons  are  so  bunded  by 
prcgudice  that  they  cannot  see  the  most  palpable  objects,  or  rather  that  they  ob- 
stinately shut  their  eyes  to  every  thing  which  appears  to  be  in  contradiction  to 
their  preconceived  opinions. 

Woelhier  and  Germershausen  also  advocate  this  rotation  of  crops.  But  though 
almost  every  farmer  weU  knows  that  the  ffrain  crone  are  improved  hj  being  va- 
ried and  separated  by  others  of  a  different  Kind,  and  no  one  refuses  his  assent  to 
this  opinion  as  a  theory,  yet  how  very  few,  if  any,  can  be  brought  to  renounce 
the  Old  triennial  rotation.  The  greater  number  of  adherents  are  certainly  nre- 
vented  from  leaving  it  by  laws  which  compel  them  to  follow  this  established 
system ;  but  there  are  man^r  proprietors,  both  of  small  and  extensive  estates,  who 
luive  the  liberty  of  cultivating  their  lands  according  to  their  own  discretion. 

For  my  own  part,  accident  and  necessity,  and  not  the  perusal  of  any  publication 
on  English  Apiculture,  or  any  reflection  on  the  subject,  led  me  to  adopt  this  alter- 
nate, nerfeetionated  system  of  cultivation.  As  I  have  been  honored  with  the 
title  of  the  father  of  this  system  in  Germany,  I  trust  I  may  here  be  permitted  to 
relate  the  circumstances  wnich  induced  me  to  adopt  it.  I  was  an  ardent  disciple 
of  Schubart's  system  of  clover  and  stall  feeding,  and  ccxisequently  wished  to  m- 
troduce  that  plant  into  my  rotation,  and  to  cultivate  it  duriop^  the  third  year  in- 
stead of  fallowing  the  ground.  But  it  did  not  succeed ;  the  field  became  mfested 
with  weeds;  the  autumnal  com  which  I  sowed,  after  a  single  plowing,  com- 
pletely failed,  although  I  manured  the  land  after  plowing  the  clover,  and  it  had 
been  already  manured  in  the  previous  winter.  With  the  assistance  of  a  toler- 
able field  or  lucerne  and  green  oats,  I  obtained  sufficient  green  food  to  keep  my 
\    cattle  during  the  summer,  but  in  the  winter  I  felt  the  want  of  the  fodder  i  had 
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expected  to  deriye  from  my  field  of  clover ;  all  that  I  had  to  give  them  was  some 
potatoes  and  turnips,  grown  on  the  lucerne  field  after  it  was  broken  up,  and  a 
small  quantity  of  natural  hay.  Filled  with  ffratitude  to  these  two  yegetablesYor 
the  valuable  assistance  they  afibrded  me,  I  had  a  portion  of  that  land  on  which 
the  clover  had  failed  broken  up  and  planted  with  potatoes.  The  crop  yielded  by 
the  roots  was  abundant,  but  late  ;  and  as  the  weather  proved  wet  ana  unpropi- 
tious,  I  was  not  able  to  sow  rye  on  this  ground,  as  had  originally  been  my  mten- 
tion.  I  therefore  sowed  barley  on  it  the  following  spring  ;  and,  as  I  was  fully 
determined  to  have  a  supply  of  clover,  I  sowed  the  seeds  of  it  thickly  with  the 
barley.  The  following  year  I  had  some  ^ood  clover  for  the  first  time  ;  while  an- 
other field  which  hadbeen  manured  durm^  the  winter,  and  on  which  the  clover 
had  been  sown  after  a  second  crop  of  grain,  produced  very  little  besides  sorrel. 
After  yielding  a  miserable  cutting,  this  last-mentioned  field  was  plowed  three 
time^  previous  to  being  sown  with  rye  ;  while  the  former  was  plowed  onljr  once 
after  having  yielded  a  second  cutting  of  clover,  and  yet  it  produced  a  decidedly 
finer  crop  of  rye  than  the  other ;  and  these  circumstances  had  the  effect  of  deter- 
mining my  choice  of  a  rotation. 

Nevertheless,  I  was  far  from  attaching  any  value  to  it  beyond  that  of  peculiar 
adaptation  to  my  own  circumstances  and  situation.  On  the  contrary,  I  felt  some 
degree  of  shame  at  the  idea  of  becoming  a  disciple  of  the  system  advocated  by 
Pfeifer,  Meyer,  Schuknirt,  and  Gugemus — a  mere  grower  of  potatoes  and  an  imi- 
tator of  all  the  petty  gardeners  in  my  neighborhood  who  cultivated  their  acre  of 
ground,  all,  as  nearfy  as  possible,  in  the  same  manner.  However,  when  I  came 
to  consult  and  converse  with  them,  I  found  that  their  experience  coincided 
entirely  with  my  own.  I  made  only  one  difference,  namely,  the  introduction 
of  a  hoe  from  Mecklenberg,  for  the  purpose  of  bringing  the  mould  rocmd 
the  roou  of  my  potatoes,  and  which  has  now  come  into  general  use  throughout 
(xermany. 

It  was  not  until  some  time  afterwards  that  chance  threw  in  my  way  the  works 
of  some  of  those  English  authors  who  regarded  this  rotation,  or  a  similar  one, 
as  the  only  basis  of  good  cultivation ;  who  advise  that  the  fallow  should  be  re- 
placed by  crops  planted  in  rows,  and  carefully  tilled ;  and  consider  clover  to  be 
only  an  ameliorating  crop  when,  sown  with  tne  first  crop  of  grain,  it  finds  the 
soil  thoroughly  loosened  and  cleaned  by  the  fallow  crops,  and,  consequently,  ve- 
getates so  thickly  and  luxuriantly  as  to  cover  the  whole  surface  of  the  ground 
with  a  shade ;  and  who,  when  this  is  the  case,  regard  the  cultivation  of  this 
plant  as  an  excellent  preparation  for  wheat ;  but  who  would  deem  it  a  trans- 
gression of  all  the  principles  of  good  Agriculture  to  sow  wheat  on  any  place 
where  the  clover  had  turned  out  badly,  at  least  until  that  spot  has  been  allowed 
to  rjest  for  a  time,  or  been  cleaned  by  a  summer  fallow.  I  thought  it  my  duty  to 
make  this  system  known  to  the  German  public,  and  also  some  Enelish  experi- 
ments, which  I  learned  were  made  about  the  same  time,  and  whicn  seemed  to 
coincide  with  my  own  views.  I  accordingly  published  it,  first  in  the  Hanoverian 
Ma^zine,  and  subsequently  in  my  <'  Introduction  to  a  Knowledge  of  English 
Aniculture." 

it  is  not,  therefore,  »tirely  without  reason  that  this  rotation  has  been  desig- 
nated the  English  system,  although  it  is  not  in  general  use  even  there,  but  is 
oplv  practised  m  some  particular  counties,  and  on  the  estates  of  some  few  en- 
lightened agriculturists,  whence  it  will  doubtless  become  every  year  more  and 
more  diffused. 

The  following  are  the  principal  advantages  of  this  system  of  cultivation : — 

1.  The  abolition  of  the  dead  fallow  ;  in  the  place  of  which,  after  a  certain 
lininber  of  jears,  plants  are  cultivated  either  as  fodder  for  cattle  or  for  sale, 
which,  during  their  vegetation,  admit  light  plowings,  or  tillage  with  the  hoe  or 
Iton&rake  being  applied  between  the  rows  both  lengthwise  and  across,  by  w:hich 
means  the  soil  obtams  as  much  benefit  as  it  would  receive  from  a  fallow.    T^here 
certainly  may  be  some  fields  which  will  require  a  dead  fallow  at  the  commence- 
ment of  this  rotation ;  but  that  operation  having  once  been  thoroughl^r  performed, 
I  l^fi^c^er  ought  to  need  a  repetition  of  it.     The  principal  amelioration  ought  to 
I  ^  bestowed  on  this  first  division ;  ever^  particle  of  manure  which  can  be  spared  . 
^  ahould  be  devoted  to  it,  and  the  quantity  bestowed  oueht  to  exceed  that  which 
would  be  proper  for  any  other  species  of  crops ;  indeed,  it  is  almost  impossible 
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that  these  crops  can  be  too  plentifully  manured.    This  manure  tends  to  divide 
the  soil  and  also  to  destroy  all  the  germs  of  weeds  which  are  contained  in  it. 

2.  These  weeded  crops  ought  to  be  succeeded  by  spring  com — first,  because  it 
is  usually  so  late  before  they  are  removed  that  there  is  not  time  left  to  sow  au- 
tumnal com ;  and  secondly,  because,  in  general,  experience  teaches  us  that  the 
former  yields  a  much  finer  crop  than  the  latter,  especially  on  argillaceous  land, 
and  also  leaves  the  soil  in  sufiicient  condition  to  bear  a  succeeding  crop  of  autum- 
nal com.  This  spring  com  may  be  wheat,  oats,  or  barley ;  the  latter  is  most 
usually  sown,  and  especially  a  species  of  rice  barley,  or  two-rowed  barley,  or  bar- 
ley without  skin,  (Hordeum  celeste  nudum,)  Should  the  soil,  either  from  not 
having  been  sufficiently  cultivated,  or  in  consequence  of  a  very  wet  summer,  not 
have  been  properlv  cleaned  and  divided,  we  must,  in  this  particular  case,  give 
the  preference  to  the  small  or  four-rowed  barley,  because  it  allows  time  for  the 
plowings  to  be  repeated  before  the  sowing  takes  place.  But,  in  general,  these 
plowings  are  so  wholly  unnecessary  that  the  spring  sowings  require  little  prepa- 
ration besides  that  which  may  be  given  with  the  extirpator  or  harrow,  which,  in 
this  season,  when  there  is  usually  such  a  press  of  labor,  is  a  verv  great  advantage. 

Many  persons  fear  that  the  spring  cereal  plants  will  be  laid  if  they  are  sown 
on  so  rich  a  soil ;  but  experience  ought  to  reassure  them  such  will  never  be  the 
case,  if  they  will  only  tase  care  not  to  sow  the  seed  too  thick— a  practice  which 
is  at  once  superfluous  and  highly  injurious.  Deep  plowing  will  always  prevent 
the  com  from  being  laid. 

3.  The  following  fundamental  rule  must  not  be  lost  sight  of,  namely,  that  two 
crops  of  grain  should  never  be  allowed  to  succeed  each  other,  but  that  they  should 
always  be  separated  by  an  intervening  crop  at  least,  unless  it  occurs  at  the  end 
of  the  rotation,  when  the  fallow  crops  are  to  succeed,  and  the  products  cannot  be 
so  much  injured  by  the  grounds  being  hardened  and  infested  with  weeds. 

The  farmer  must  be  guided  in  the  selection  of  these  intervaiing  crops  by  the 
number  of  the  divisions  of  land,  and  by  the  wants  of  the  establishment.  They 
may  be  composed  of  clover,  vegetables,  oleaginous  plants,  and,  in  short,  of  any 
kind  which  does  not  belong  to  the  gramineous  class. 

4.  It  is  absolutelv  necessary  that  clover  should  be  sown  on  a  good  soil,  which 
has  been  well  tillea  and  thoroughly  manured.  It  is  usually  sown  with  the  crop 
which  succeeds  the  weeded  plants.  Where  this  is  the  case,  there  is  no  reason 
to  fear  the  success,  provided  it  is  sown  in  a  proper  manner :  the  roots  then  pene- 
trate so  far  into  the  soil,  which  has  been  deeply  loosened,  that  it  has  little  to  fear 
from  the  inclemency  of  winter  ;  and  the  old  saying  with  record  to  clover,  doubt- 
less founded  on  experience,  that  the  soil  becomes  tired  of  it,  is  not  applicable 
here,  since  the  experiments  of  twenty  years  may  be  adduced  to  prove  tnat,  al- 
though it  should  be  sown  in  the  same  place  every  fourth  year,  it  will  flourish 
better  in  each  successive  crop. 

5.  In  rotations  of  longer  duration,  in  which  the  agriculturist  endeavors  to  ob- 
tain the  utmost  possible  quantity  of  manure  and  of  fodder,  and  to  brin?  the  soil 
into  the  highest  possible  degree  of  fertility  of  which  it  is  capable,  it  will  be  found 
very  advantageous  between  two  crops  to  raise  one  which  shall  not  be  sufiered  to 
arrive  at  maturitv,  but  is  mown  whue  green  for  the  purpose  of  feeding  the  cattle. 
Vetches  and  buckwheat  are  t)est  adapted  for  this  purpose,  as  the  stubble  leaves 
the  land  thoroughly  prepared  for  the  reception  of  the  autumnal  com.  By  means 
of  products  of  this  nature,  it  is  possible  to  obtain,  in  the  same  year, 

Vouble  crops.  With  this  system  of  cultivation  there  is  no  doubt  that  it  would 
be  possible  to  obtain  double  crops  on  several  divisions  at  once ;  but  in  the  climate 
of  tne  north  of  Germany,  and  on  extensive  farms  which  cannot  command  a  suffi- 
ciency either  of  laborers  or  of  teams,  it  is  not  so  easy  a  matter  as  at  first  sight  it 
may  appear  to  be. 

Crops  of  roots  sown  on  the  plowed  stubble  of  autumnal  com  certainly  do  some- 
times succeed  very  well  in  this  country  ;  but,  in  order  to  obtain  a  crop,  they  must 
be  sown  very  quickly,  and  in  the  midst  of  all  the  numerous  labors  that  attend 
the  period  of  harvest  I  cannot,  from  my  own  experience,  offer  an  opinion  with 
regard  to  the  practice,  recently  so  much  vaunted,  of  sowing  carrots  in  the  spring 
among  the  autumnal  crop  of  i^e  ;  and  I  cannot  discover  any  trace  of  the  existoice 
of  such  a  practice  among  the  English,  who  are  generally  endeavoring  to  multiply 
their  crops  as  much  as  possible.     I  am  perfectly  well  aware  that  it  is  by  no 

(440) 


difficult  to  obtain  a  secood  crop  in  a  field  of  beans  or  maize,  planted  in 
rows,  and  cultiTated  with  the  horse-hoe ;  and  roots  may  be  advantageously  sown 
between  the  rows  of  these  plants,  when  all  the  operations  belonging  to  their  cul- 
tivation have  been  performed.  A  field  of  vetches  will  produce,  first,  vetches  to 
be  mown  while  green ;  then  black  wheat,  which  may  also  be  mown  while  gieen, 
and  which  is,  in  general,  perfectly  successful ;  or  turnips,  which  may  be  sown 
equally  as  soon,  and  which  will  fully  repay  the  expenses  of  their  cultivation : 
sometimes  vetches  ure  sown  twice  in  close  succession,  for  the  purpose  of  being 
mown  while  green. 

7.  If  in  a  long  rotation  it  is  found  necessary  to  manure  the  land  twice,  the  sec- 
ond amelioration  is  never  applied  to  a  crop  of  grain,  but  to  one  of  some  other 
kind ;  and  then  the  preference  is  always  given  to  a  crop  which  may  be  mown 
while  green,  because  the  vegetation  will  never  be  so  ^eat,  and  the  weeds  which 

.  germinate  and  vegetate  amongst  it  will  never  materially  injure  the  crop.    The 

'  plowing  which  is  bestowed  on  the  ground  immediately  lifter  the  removal  of  this 

crop,  mixes  and  incorporates  the  manure  with  the  soil,  and  the  former  is  thus 

deprived  of  that  degree  of  fermenting  warmth  which  tends  so  much  to  accelerate 

the  v^etation  of  youn^  wheat  plants,  and  too  often  to  lay  them. 

8.  This  system  of  cultivation  does  not  require  that  one-half  of  the  fields  shall 
be  devoted  to  the  purpose  of  raising  fodder  for  cattle  ;  but,  as  must  be  evident 
from  what  has  already  been  said,  merely  that  one-half  of  divisions  shall  be  de- 
voted to  the  production  of  grain  crops.  The  farmer  is  perfectly  at  liberty  to  cul- 
tivate all  or  any  kind  c^  products  for  sale  on  the  remaining  portions ;  and,  pro- 

\  vided  he  has  a  sufficiency  of  manure,  there  is  nothing  to  prevent  him  from  cuhi- 
I  vatinff  those  plants  or  vegetables  wluch  are  likely  to  prove  most  profitable.  But, 
in  order  to  secure  that  abundance  of  manure  which,  when  combined  with  skillful 
cultivation,  is  capable  of  producing  such  astonishing  effects,  it  is  frequently  neces- 
sary that  the  farmer  should  content  himself,  during  the  first  rotation,  with  a  small 
ponicQ  of  saleable  products,  in  order  to  raise  a  store  of  future  provender  for  his 
cattle. 

By  means  of  this  alternation  of  crops,  the  farmer  has  it  in  his  power  either  to 
pasture  his  cattle  on  a  portion  of  the  nelds,  or  to  feed  them  entirely  in  the  stable. 
in  the  farmer  case,  the  rotation  with  pasturage  is  brought  to  its  highest  degree 
of  perfection ;  and  the  latter  affords  undeniable  advantages  in  those  positions  and 
circumstances  which  render  stall-feeding  difl&cult  The  highest  possible  de^ee 
of  produce  can  only  be  obtained  from  the  soil  by  means  of  this  system ;  but  it  is 
doubtful  whether  the  highest  amount  of  profit  is  thus  obtained  from  the  labor 
which  ia  applied  and  the  capital  which  is  invested. 
We  will  next  proceed  to  examine  the  system  of 

Alternate  Cultivation^  accompanied  by  a  suitable  Succession  of  Crops  and  Pas' 

turage. 

In  this  mode  of  cultivation,  one  portion  of  the  land  is  laid  down  as  pasture  for 
cattle,  and  sometimes  for  sheep  only.  But  the  soil  is  used  for  this  purpose  while 
in  very  ^ood  condition ;  and,  in  order  that  it  may  produce  the  desired  effect,  it  is 
sown  with  the  seeds  of  those  plants  which  are  best  fitted  for  pasturage  ;  and  thus 
it  is  made  to  yield  a  very  rich  and  abundant  herbage,  which  is  capable  of  either 
mamtaining  a  greater  number  of  cattle,  or  of  feeding  those  which  are  kept  on  a 
smaller  space.  Besides  this  advantage,  other  kinds  of  fodder  are  likewise  culti- 
vated, eitner  for  the  purpose  of  feeding  a  few  or  all  the  cattle  in  the  stalls  during 
the  summer,  or  of  feeding  them  conjointly  in  the  stalls  and  on  the  pastures,  so 
that  it  may  never  be  necessary  to  turn  the  animals  on  the  pastures  too  early  in 
the  spring,  or  to  overstock  them. 

This  system  of  cultivation  is  never  profitable  unless  the  rotation  comprehends 
at  least  oght  years.  If  the  cultivation  of  grain  be  not  much  restricted,  and  if  i 
one  division  is  set  aside  for  the  growth  of  fodder,  the  land  does  not  bear  herbage 
for  a  sufficient  length  of  time  to  allow  the  realization  of  all  the  advantages  which 
might  be  expected  to  be  derived  from  it.  Excepting  in  small  farms,  on  which 
stall-feeding  is  always  more  profitable  than  pasturage,  I  would  alter  the  period 
allowed  for  the  rotation  from  six  or  seven  to  twelve  or  fourteen  years,  which 
numbers  would  render  the  transition  far  from  difficult. 

Eight  is  the  smallest  number  of  divisions  which  I  consider  to  be  suitable  to 
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this  specien  of  culthratioa ;  and  I  should  recommend  the  following  rotations  (thk 
mark  **  will  denote  the  times  when  it  will  be  necessary  to  bestow  a  complete 
amelioration,  and  this  one  *  will  mark  the  period  when  a  moderate  manuring 
will  be  sufficient) : 

I.**«!  Beans  sown  in  lines or  b*  Potatoes. 

3.    a  Antamoa! com b    Springerain. 

3.    a  Clover  for  mowing b    Ciover  tor  mowing. 

'4.    a  Spring  grains b    Aommnal  ooni. 

5*  a  Peas b*  Vetches. 

6.  a  Aalumnal  grain b    Aatumnal  soil. 

7.  and  8.  Pastarage,  ^nth  white  clover  and  grasses. 

1.        Oats  on  the  broken  ap  pasture or  &**Potatoes. 

S.**a  Beans  in  lines b    Spring  com. 

3.    aAntumnalcom &*  Peas. 

4.*  a  Vetches b    Antnmnal  ooriL 

5.  a  Spring  com. 

6.  o  Clover  for  mowing. 

7.  Pasturage. 

In  nine-crop  divisions : 
1.    Oats  on  the  broken  pastarage.  6.*  Peas  and  vetchea 

«.••Weeded  crops  sown  in  lines.  7.    Antomnal  com. 

4."    cKver.'  J;  |  Pasturage  sown  with  grassea. 

5.    Autumna!  com. 

Or: 
1.    Oats  on  the  broken  up  pasturage.  6.    Clover  for  mowing. 

».••Weeded  crops.  7.  ) 

3.    Btrley.  8.   >  Pasturage. 

4.*  Peas  and  vetches.  9.  } 

a.  Autumnal  com. 

In  ten-crop  divisions : 

1.  Oats  on  the  broken  up  pasturage.  6.*  Peas  and  vctchea 
2.**  Weeded  cropa                                         7.    Autumnal  com. 

3.  Bariey.  8. ) 

4.  Clover  for  mowing.  9.  >  Oramineous  plants  sown  ibr  paatonge. 

5.  Autumnal  com.  10. } 

Should  the  fanner  wish  to  have  more  clover  and  less  pasturage,  he  can  allow 
the  former  to  remain  for  two  years,  and  deduct  one  year  from  the  period  allotted 
to  pasturage. 

Or  the  rotation  may  be  thus  amaged  t 
!.••  Cabbages  and  pou.  6.    Autumnal  com. 

2.  Autumnal  com.  7.    Spring  com. 
3.*  Weeded  crops.  8.) 

4.  Barley.  9.  >  Pasturage. 

5.  Clover.  tO.) 

Or,  if  the  soil  is  of  a  sandy  nature,  it  may  be  thus  arranged : 

1.  Black  wheat  6.    B.ye. 

2.  Rye.  7.^ 

3.**  Weeded  cropa  8. )  «..^^^ 

4.    Oats.  ^  g  }.  Pasturage. 

9.    Spurvey.  10.  j 

In  eleven  diviaions : 

1.  Oats.  7.**  Cabbages. 
2.^*Weeded  cropa  8.    Autumnal  oora. 

3.  Barley.  9. ) 

4.  Clover.  lO.Spaatuzage. 

5.  Autumnal  com.  11.  j 
8.    Vetches  to  be  mown  while  green. 

Cabbage  should  never  be  cultivated  unless  there  is  a  plentiful  supply  of  ma- 
nure. W  henever  this  is  not  the  case,  the  vetches  must  be  succeeded  by  a  crop 
of  autumnal  com,  and  four  years  devoted  to  pasturage. 

Or,  the  rotation  may  be  ammged  as  follows : 
!.••  Cabbage.  7.*  Peas  and  vetches. 

2.  Autumnal  com.  8.    Autumnal  and  spring  com. 
3.^  W^eeded  crops.                                              9.  )  »— »««.«^ 

4.    Barley.  10.  J  ^•*"«»*- 

8.    Ck>ver.  11.    Pasturage  untS  tlie  middle  of  summer. 

6.  Autumnal  oom. 
.442) 


1.    Vetehefl. 
%    Aatomnal  corn. 
3.  .CloTer  fi>r  mowing. 
i.    Oats. 

5*»Weeded  «rops. 
6.    Barley. 


When  divided  into  twelve  years : 
?.•  PeaBL 
8.    Antoanal  corn. 

10. 

11. 

12.) 


Paatarage. 


In  this  rotation,  likewise,  the  pasturage  in  the  twelfth  year  may  be  broken 
about  the  middle  of  summer ;  cabbages  may  also  be  substituted  for  vetches 
Na  1,  if  there  is  a  sufficiency  of  manure. 


Z 


1.  Vetchea 

2.  Aatomnal  com. 
3.**  Weeded  cxopii. 

4.  Barley. 

5.  Peaa. 

6.  Aatomnal  conu 


1.«*  Cabbages. 

8.    Aatomnal  com. 

3.  Pea«. 

4.  Aotonmal  oom. 
5.**  Weeded  cropa. 

6.  Bariey. 

7.  Clover. 


1.  Oat«. 
».••Weeded  cix>p& 

3.  Bailey. 

4.  Clover. 

5.  Clover. 

6.  Aatomnal  corn. 

7.  Pea& 


Or: 

7.  Beans  weeded. 

8.  Oats. 

9.  Clover  for  mowing, 
10.) 

11.  >  Paatorage. 
18.  > 

When  diere  are  foorteen  diviaiona : 

8.  Clover. 

9.  Aatomnal  corn. 
10.    Oata. . 

14.j 
Or,  die  rotation  may  proceed  tbas: 
8.    Bariey. 
9.**Beana  weeded. 
10.    Wheat 

JHpaatorage. 


Rotations  comprising  a  greater  number  of  years  may  be  considered  merely  as 
repetitions  of  those  already  mentioned,  and  only  attended  with  yarious  modifica- 
tions. I  shall  only  subjom  a  rotation  of  twenty-four  years,  which  has  actually 
been  introduced  on  an  estate  on  which  three  dairies  and  the  fields  appertaining 
to  them  are  contiguous,  so  that  these  are  all  included  in  one  whole ;  this  rotation 
is  practised  on  an  extent  of  3,000  acres,  and  is  as  follows : 


1.**  Cabbages. 

S.    Aatomnal  oom. 

3.*  Poutoea. 

4.  Barley. 

5.  Clover  for  mowing. 
«.       Do.  do. 

7.    Aatomnal  corn. 
8.*  Peas  and  vetcheti 
9.    Aatomnal  com. 


la.) 


Pastorage. 


13.    Oata. 


1 4.**  Beans  weeded. 

15.  Aatomnal  com. 

16.  Clover  for  mowing. 

17.  Aatomnal  com. 

18.  Vetches  for  mowing,  and  then  roots. 

19.  Spring  com. 

80.  Peas. 

81.  Aatomnal  com. 

sa.    Clover  for  pastorage 

83.  Pastorage. 

C  Pastarage  of  spring  to  be  l>roken  op  eariy, 

84.  <     in  order  to  allow  dme  for  planting  cao- 
(     bages. 


If,  in  this  rotation,  it  should  be  necessary  to  fallow  the  ffround  completely  or 
to  manure  it  with  marl,  it  should  be  done  as  much  as  possible  on  those  diyisions 
wkicb  are  least  in  use,  and  eyen  then  some  kind  of  product  may  be  deriyed  from 
the  soil  both  in  spring  and  in  autumn ;  as,  for  example,  a  crop  of  yetches,  to  be 
mown  while  green,  or  a  crop  of  radishes. 

The  rotation  of  which  we  are  about  to  speak  is  peculiarly  adapted  for  keeping 
large  flocks  of  sheep,  to  which  the  pasturage  is  deyoted,  while  the  cattle  are  for 
the  most  part  fed  in  the  stalls. 

Alternate  Ciätivation—^th  Stall'Feeding  of  the  Cattle. 

The  following  is  one  of  the  distinguishing  characteristics  of  this  system  of  cul- 

tiTstion :  the  cattle  are  fed  ail  the  year  round  on  fodder,  cut  expressly  for  that 

^rpose,  and  are  neyer  turned  out  to  pasture  except  towards  the  end  of  the  sum- 

They  are  fed  in  stalls,  or  in  courts  or  yards  constructed  for  the  purpose,  or 
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in  strong  moveable  enclosures,  the  situation  of  which  is  changed  every  year,  and 
placed  near  to  those  divisions  of  land  which  are  intended  to  furnish  the  principal 
part  of  the  fodder.  In  some  points  of  view,  the  practice  so  much  esteemed  in 
some  countries  may  be  comprehended  under  this  head — ^namely,  giving  the  cattle 
a  good  feed  in  the  stable  before  they  are  turned  out  to  pasture. 

This  is  not  the  place  for  entering  into  any  arguments  relative  to  the  advantages 
of  the  one  of  these  systems  over  the  other  ;  all  that  we  have  to  do  at  present  is 
to  consider  the  relation  in  which  they  stand  to  cultivation  in  general. 

The  following  are  some  of  the  prmcipal  advantages  attendant  on  this  species 
of  cultivation : 

1.  The  same,  or  even  a  larger,  number  of  cattle  can  be  maintained  on  the  pro- 
duce of  a  much  smaller  extent  of  ground. 

(a)  Because,  under  this  system,  the  fields  receive  a  preparation  which  fits  them 
for  tne  production  of  those  vegetables  which  are  used  as  fodder.  Nor  is  the  pro- 
pagation of  herbage  left  to  Nature  alone :  the  farmer  sows  and  plants  the  seeds 
of  those  plants  which  are  best  adapted  for  the  nourishment  of  cattle,  and  which 
are  most  likely  to  succeed  in  the  soil  which  is  destined  to  receive  them.  By  this 
means  the  generative  powers  of  Nature  are  brought  into  full  action,  and  the  soil 
is  made  to  produce  an  incomparably  greater  quantity  of  fodder  than  could  be  ob- 
tained from  it  under  an)^  other  course  of  cultivation. 

(b)  Because  this  species  of  cultivation  allows  the  plants  destined  for  herbage 
to  attain  their  highest  state  of  vegetation,  and  to  reacn  that  point  of  development 
at  which  they  yield  the  utmost  amount  of  produce  of  which  they  are  capable, 
both  as  regards  quantity  and  quality.  In  fact,  the  development  and  growth  of 
most  of  the  plants  destmed  for  fodder  progressively  increases  to  a  certain  point, 
and  this  increase  is  greater  in  proportion  as  they  approach  the  highest  degree  of 
perfection  which  they  can  attain :  in  the  early  part  of  their  existence,  the  vege« 
tation  is  very  weak  for  a  time,  but,  as  the  plant  becomes  more  and  more  devel- 
oped, the  vegetation  is  accelerated  ;  but  when,  as  is  the  case  on  pasture  lands, 
tney  are  not  suffered  to  attain  their  full  maturity,  the  utmost  amount  of  produce 
cannot  be  derived  from  them.  The  plant,  however,  ceases  to  grow  as  soon  as  it 
has  flowered ;  and,  in  proportion  as  the  seed  is  developed,  the  stalk  and  leaves 
lose  some  part  of  the  nutritive  juices  which  they  previously  contained.  It  is, 
therefore,  evident  that  it  is  only  by  mowing  that  they  can  be  made  to  yield  the 
highest  advantages,  as,  when  this  is  performed  at  the  proper  season,  the  plant, 
not  having  been  weakened  by  the  formation  of  seeds,  will  frequently  put  forth 
new  shoots,  which,  if  allowed  to  remain,  may  attain  an  equal  degree  of  perfec- 
tion. 

(c)  Because,  in  this  system,  the  plants  are  not  crushed,  destroyed,  and  trodden 
down,  or  their  vegetation  retarded  by  the  pressure  of  the  feet  ol  the  cattle. 

Experience  proves  that  by  this  method  one-half  of  a  given  extent  of  land  may 
be  made  to  yield  an  equally  abundant  and  rich  provender  as  that  which,  under 
other  circumstances,  would  be  derived  from  the  whole ;  and  thus  one-half  will 
be  left  at  liberty  to  be  applied  to  any  other  purpose,  and  yet  an  equal,  if  not  a 
larger,  number  of  animals  may  be  profitably  kept. 

2.  Cattle  are  kept  principally  for  the  dung  which  they  yield,  and  it  is  only  un- 
der this  system  that  it  is  possible  to  collect  and  obtain  the  utmost  quantity  of 
manure. 

In  every  system  of  cultivation  wherein  the  cattle  are  fed  on  the  pastures,  the 

Principal  part  of  the  dung  voided  by  them  during  the  summer  is  scattered  abroad, 
'hose  excrements  which  fall  on  tne  herbage  are  totally  lost  for  all  purposes  of 
cultivation,  and  they  appear  to  afford  but  little  benefit  to  those  spots  on  which 
they  fall ;  for  the  diing  which  is  voided  over  old  pasture  grounds,  on  which  cat- 
tle constantly  graze,  does  not  appear  to  augment  the  vegetation  of  the  herbage 
in  an  equal  proportion.  It  frequently  produces  no  other  efifect  on  the  plants  on 
which  it  falls  than  giving  it  a  disagreeable  taste,  which  disgusts  the  cattle ;  and 
the  knowledge  of  this  fact  frequently  leads  the  herdsmen  to  collect  the  lumpSi 
and  appropriate  them  to  their  own  use.  The  loss  is  not  so  gre|it  where  the  dung 
is  voided  over  fields  laid  down  to  rest ;  but  even  then  the  principal  part  of  it  » 
evaporated,  and  the  land  does  not  derive  one-tenth  part  of  the  advantage  which 
would  accrue  to  it  if  the  same  quantity  of  manure  was  carefully  collected»  pf^ 
pared,  and  properlv  mingled  with  the  soil. 
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3.  In  cnltiratioii  eombined  with  stall-feeding  of  cattle,  it  is  much  easier  to 
make  crops  of  fodder  and  of  grain  succeed  each  other  alternately,  than  under  any« 
other  system ;  and,  therefore,  all  the  numerous  advantages  that  attend  this  union 
and  alternation  of  products  are  better  attained.  It  admits  those  plants  which 
are  destined  for  fodder  to  be  cultivated  in  such  an  order  and  succession  as  shall 
offer  the  least  pomible  degree  of  interruption  to  the  succession  of  crops  destined 
for  sale,  and  particularly  to  the  com  crops  ;  and  as  the  former  are  a  pre^ration 
for  the  latter,  and  are  principally  intended  to  clean  the  soil,  and  render  it  loose 
and  fertile,  they  render  the  operation  of  fallowing  altogether  superfluous,  and 
form  a  very  advantageous  substitute. 

4.  This  system  likewise  furnishes  the  cattle  with  a  regular  and  abundant  sap- 
ply  of  succulent  and  agreeable  food  all  the  year  round,  provided  the  proportion 
and  saccession  of  the  f(äder  crops  is  properly  regulated.  Consequently,  the  health 
and  strength  of  the  animals  is  preserved  and  sustained,  and  they  are  thus  ren- 
dered more  capable  of  work,  and  made  to  yield  a  higher  amount  of  profit.  When 
cattle  are  fed  oh  pastures,  this  will  never  be  the  case,  unless  the  herbage  is  un- 
commonly rich  and  abundant,  on  account  of  the  inequality  which  is  frequently 
found  to  exist  in  the  fertility  of  pastures  in  different  years,  whether  distant  or 
aaccessive. 

Where  stall-feeding  is  practised,  the  excess  of  fodder  which  the  cattle  do  not 
consume  in  one  year  may  be  reserved  for  some  other  season  which  is  less  fertile ; 
besides,  it  is  very  beneficial  to  the  cattle  to  have  dry  food  mingled  with  their 
green  meat 

Bv  means  of  this  system,  therefore,  it  is  not  only  possible  alwavs  to  feed  the 
cattle  regularly,  but  also  to  preserve  a  steady  equilibrium  in  all  tne  other  parts 
of  the  rural  economy ;  since  not  only  an  average  quantity  of  manure  may  be  reck- 
oned naon  every  year,  but  the  farmer  may  likewise  consider  that,  when  he  has  a 
superabundance  of  fodder,  he  can  always  increase  the  number  of  his  live  stock, 
if  ne  thinks  proper,  or  deems  that  such  a  course  will  tend  to  augment  either  his 
profits  or  the  quantity  of  manure  likely  to  be  derived. 

5.  Lastly,  it  has  not  only  been  proved,  by  the  results  of  innumerable  experi- 
ments, that  cattle  can  be  maintained  in  perfect  health  by  means  of  stall-feeling, 
especially  if  occasionally ,  when  they  are  taken  out  to  water  or  to  bathe,  they  sre 
allowed  some  exercise  in  the  open  air,  but  also  that  they  are  thus  preserved  Irom 
several  verv  dangerous  diseases  to  which  animals  that  are  depastured  are  liable, 
such  as  inflammaticxi  of  the  spleen,  &c. ;  and  that  they  are  far  less  disposed  to 
catch  infectious  diseases :  so  much,  indeed,  is  this  the  case,  that,  in  some  coun- 
tries where  this  system  of  feeding  is  generally  established,  it  seldom  happens 
that  any  disease  spreads  very  far.  At  any  rate,  it  is  evident  that,  at  such  a  pe- 
riod, this  mode  of  feeding  has  decided  advantages  over  the  grazing  of  cattle  in 
open  fields  or  pasture  grounds,  even  if  it  is  not  superior  to  pasmring  them  in  en^ 
closures. 

It  is  evident  that  the  objections  alleged  acainst  stall-feeding,  and  the  conse- 
quent perfection  of  cultivation,  are  not  tenable  if  separately  considered ;  never- 
theless, it  cannot  be  denied  that,  when  united  together,  they  may,  under  certain 
circumstances,  render  the  expediency  of  the  adoption  to  be  very  doubtful,  and 
even  plead  strongly  in  favor  of  pasturage  when  combined  with  a  good  rotaticm. 
In  districts  or  countries  where  the  details  and  arrangements  connected  with  stall- 
feeding  are  yet  unknown,  or  where  the  servants,  or  those  charged  with  the  duty 
of  inspecting  all  the  qierations  and  proceedings,  are  prejudiced  against  it,  this 
system  will  require  mcx'e  minute  and  careful  attention  than  can  be  bestowed  up- 
on it  by  a  person  who  is  at  the  same  time  occupied  in  directing  several  other 
Vranches  of  rural  economy.  Previous  to  the  introduction  of  stall-feeding,  it  will 
alwajrs  be  necessary,  in  order  to  secure  success,  to  hire  men,  expressly  for  that 
purpose,  who  are  capable  of  managing  it  properly. 

This  system  requires  a  considerably  larger  circulating  capital,  not  so  much  for 
itself  as  for  the  maintenance  of  the  vigorous  cultivation  with  which  it  is  asso- 
ciated. It  therefore  appears  to  be  pecuJiarlv  suited  to  those  places  and  circum- 
stances in  which,  so  far  from  being  obliged  to  derive  a  great  i>ortion  of  his  in- 
come from  the  soil,  the  agriculturist  possesses  a  surplus  on  which  he  can  draw 
whenever  occasion  requires  it ;  because,  if  the  contrary  was  the  case,  he  might 
not  always  find  it  easy,  in  a  large  undertaking,  to  raise  the  necessary  fimds  for 


defraying  the  cost  of  labor,  and  the  other  expenses  attendant  on  this  sfstem. — 
Wherever  the  quantity  of  capital  is  circumscribed,  alternate  perfectionated  calti- 
▼ation  with  pasturage  will  be  found  much  more  advantageous,  especially  at  the 
commencement,  and  afterwards  it  will  be  much  easier  to  make  the  transition  to 
stall-feeding.  On  the  other  hand,  the  advantages  attendant  on  this  mode  of  feed- 
ing cattle  are  increased  in  proportion  to  the  value  of  the  soil,  and  the  tillage  and 
ameliorations  which  are  bestowed  upon  it. 

There  is  no  case  in  which  so  little  profit  is  derived  from  this  system  as  when 
it  is  practised  on  estates  composed  for  the  most  part  of  sandy  earth,  which  con- 
tains less  than  twenty-five  parts  in  every  hundred  of  argillaceous  clav  and  mould. 
Soils  of  this  nature  are  materially  benefited  by  long  periods  of  what  is  called 
<'  repose,  or  rest,"  by  being  left  un tilled,  and  by  being  pastured  by  cattle :  diey 
thus  acquire  some  degree  of  consistency,  which,  however,  they  would  soon  en- 
tirely lose  if  they  were  too  frequently  plowed. 

Land  of  this  kind  is  also  less  suitable  for  cattle  than  for  pasturing  sheep,  and 
for  which  animals  stall-feeding  has  yet  been  introduced.  Notwithstanding  the 
abundant  manuring  which  this  system  enables  the  farmer  to  bestow,  there  is 
always  a  great  degree  of  uncertainty  attending  the  cultivation  of  plants  for  sum- 
mer fodder,  on  account  of  the  occurrence  of  periods  of  drouth.  However  sure 
the  farmer  may  feel  of  the  success  of  the  crops  of  roots  destined  for  the  winter 
fixider,  he  never  can  divest  himself  of  a  dread  of  the  fidlure  of  the  other  crops. 

A  distinction  has  been  made  between  complete  and  partial  stall-feeding.  The 
latter  does  not  signify  the  practice  which  is  sometimes  met  with,  that  offeeding 
one  half  of  the  animals  in  the  stable  while  the  others  are  turned  out  to  pasture, 
bat  it  is  giving  all  the  animals  one  portion  of  their  food  in  the  stable  and  the  rest 
on  pasture  grounds. 

Many  persons  have  regarded  this  mode  as  by  far  the  most  profitable  manner  of 
feeding  cattle,  and  the  more  so  as  the  quantitv  of  milk  obtamed  from  cows  fed  in 
this  way  is  much  greater  than  under  any  otner  circumstances.  The  change  in 
the  kina  of  food  is  certainly  calculated  to  give  the  animals  a  better  appetite,  and 
also  to  stimulate  their  digestive  organs  to  healthy  action.  This  practice  is  pecu- 
liarly adapted  to  farms  which  are  contiguous  to  lands  which,  either  from  the 
dread  of  inundations  or  from  some  other  cause,  can  only  be  used  as  pastures,  and 
which,  nevertheless,  are  not  sufficiently  extensive  or  fertile  to  supply  the  cattle 
with  all  the  food  which  they  require  for  their  maintenance  during  the  summer. 

Stall-feeding  may  be  associated  with  various  systems  of  cultivation,  among 
which  the  three  following  are  the  principal  modes : — 

The  first  and  most  ancient  method  of  procuring  a  supply  of  green  provender 
for  the  cattle  during  the  summer,  consists  in  devotmg  certam  enclosures  or  fields 
to  the  growth  of  clover.  Pieces  of  land  near  to  the  fiirm  buildings  are  usually 
chosen  for  this  purpose ;  and  these  are  sown  every  third  year,  and  not  nnfre- 
quently  in  the  first  year  and  with  the  first  crop  of  corn  with  clover,  which  is  to 
be  cut  while  green ;  or,  where  the  nature  of  the  soil  will  admit,  with  lucerne. 
When  this  fodder  is  taken  off  the  land,  roots  or  cabbages  are  cultivated  for  one 
or  two  years,  and  sometimes  a  crop  of  com  or  of  some  leguminous  plant,  and 
then  the  land  is  sown  anew  with  fodder-plants.  But  these  enclosures  consume 
a  very  great  quantity  of  the  manure,  and  without  frequent  and  repeated  amelio- 
rations, the  clover  crops,  following  so  quickly  on  each  other,  cannot  be  made  to 
succeed  at  all.  The  principal  object  of  the  cultivation  of  fodder,  and  of  stall- 
feeding  in  general->that  of  procuring  the  greatest  quantity  of  manure  for  the 
whole  extent  of  the  fields — is  here  entirely  lost  ;•  and  thus  tne  otherwise  absurd 
reproach  so  often  made  to  the  cultivation  of  green  fodder,  namely,  that  it  re- 
quires more  manure  than  can  or  ought  to  be  bestowed  on  it,  becomes,  in  some 
respects,  true.  Another  consequence  of  this  method  is  the  annihilation  of  a 
second  advantage  attendant  on  the  stall-feeding  of  cattle,  and  the  consequent 
cultivation,  viz  :  the  alternate  succession  of  green  crops  with  crops  of  gram  on 
the  fields ;  a  dead  fallow  must  be  introduced,  or  the  land  will  speedily  become 
infested  with  weeds.  It  is  only  when  sown  on  open  fields  and  mtroduced  into 
the  general  rotation,  that  the  green  crops  can  fully  attain  the  end  for  which  they 
were  destined,  that  they  will  effect  a  chemical  amelioration  in  the  soil  by  means 
of  the  manure  which  is  applied  to  them,  and  a  mechanical  amelioration  in  it  by 
means  of  the  loosening  and  cleansing  tendency. 

(446) 


The  ealÜTatian  of  plante  for  fodder  on  sepaiate  endoeures  caQ  therefore  only 
be  regarded  as  a  very  injudicious  if  not  a  pernicious  means  of  procuring  some 
additional  provender  for  the  cattle,  on  farms  submitted  to  the  systems  of  fallows, 
or  of  nQn*perfecti(Xkated  alternate  cultivation  with  pasturage ;  and  it  is  utterly 
opposed  to  the  end  which  stall-feeding,  as  it  is  generally  conducted,  has  in  view. 
Aa  enclosuce  of  inconsiderable  extent  situated  near  the  farm  buildings,  and  sown 
with  perennial  fodder  plants,  or  with  lucerne  or  grasses  for  mowing,  may,  never- 
(hele^,  occasionally  be  found  useful,  and  may  tend  to  facilitate  the  complete 
stall-feeding  of  catue  by  furnishing  a  supply  of  provender  at  periods  when  it 
could  not  be  obtained  elsewhere. 

The  second  method  of  obtaining  fodder  by  cultivation  consists  in  introducing 
the  crops  into  the  triennial  rotation  in  the  place  of  the  fallow.  We  have  already 
spoken  of  this  method,  which  was  principally  propagated  by  Schubart,  and  have 
stated  the  advantages  which  may  be  expected  from  it,  and  the  evils  it  possibly 
may  produce.  This  mode  does  not  deprive  the  soil  of  any  portion  of  fertility  ; 
but,  on  the  contrary,  when  the  clover  is  vigorous,  thick,  and  free  from  weeds,  it 
communicates  additional  succulency  and  nutrition  to  the  land.  But  the  clover 
crop  can  only  be  expected  to  possess  these  three  advantages  under  the  triennial 
rotation,  where  it  has  been  sown  on  peculiarly  fertile  ground,  and  where  it  is 
only  sown  once  in  nine  years  in  the  same  place.  The  occasional  failure  and  the 
frequent  scantiness  of  the  crops  on  estates  which  do  not  possess  that  additional 
extent  of  meadow  land  which  is  absolutely  necessary  to  secure  an  adequate 
maintenance  for  the  cattle  throughout  the  summer  and  winter,  has  caused  this 
method  to  be  everywhere  abandoned  except  in  the  most  fertile  districts ;  and  the 
system  of  stall-feeding  has,  in  consequence,  fallen  into  disuse.  Where  the  failure 
of  the  clover  has  been  atuibutable  to  accidents,  many  industrious  and  persever- 
inp^  agriculturists  have  endeavored  to  remedy  the  evd  by  sowing  vetches,  or  a 
mixture  of  various  plants  which  may  be  mown  while  green,  or  by  cutting  down 
their  peas  to  feed  the  cattle  ;  but  where  this  failure  has  repeatedly  occurred,  and 
has  evidently  been  occasioned  by  some  fault  in  the  system  itself;  tney  have  found 
themselves  compelled  to  renounce  it  altogether ;  some  few  farmers  have  persisted 
in  this  mode  of  cultivation  until  their  land  became  completely  choked  with 
weeds. 

The  third  method,  and  the  only  one  which  has  hitherto  appeared  to  be  really 
successful,  on  which  stall-feeding  can  be  based  with  any  degree  of  certainty,  is 
that  of  alternate  perfectionated  cultivation,  in  which  clover  is  always  sown  on  a 
soil  that  has  been'  deeply  plowed,  and  still  retains  all  the  fertility  produced  by 
the  recent  amelioration,  and  where  it  is  possible  to  procure  an  auxiliary  by  the 
cultivation  of  other  plants,  as  fodder  for  the  middle  of  summer,  autunm,  and 
winter,  so  that  the  cattle  may  receive  rich,  abundant,  and  succulent  food  in  every 
season  of  the  year.  We  have  already  given  a  detailed  account  of  the  principles 
on  which  this  system  is  founded ;  and  as  we  shall  have  occasion  to  allude  to  it 
again  when  treating  of  the  cultivation  of  plants  and  the  feeding  of  cattle,  we 
shall  not  enlarge  farther  upon  it  at  present 

We  shall  here  confine  ourselves  to  an  enumeration  of  those  rotations  which, 
taking  into  consideration  the  number  of  divisions  of  the  land,  produce  the  great- 
est quantity  of  fodder,  and  consequently,  of  manure,  and  with  the  sacrifice  of  the 
least  possible  portion  of  the  crops  destined  for  sale. 

We  will  suppose  that  the  soil  consbte  of  argillaceous  earth,  which  contains  at 
least  thirty  parU  in  a  hundred  of  alumine  and  humus,  and  at  most  seventy  parts 
of  silex  in  a  hundred  ;  such  a  soil  as  in  wheat  land  would  be  termed  second-rate, 
in  barley  land  first  and  second-rate,  or  among  good  soils  would  be  cla'ssed  i^s  ave- 
rage or  middling  land.  Clover  certainly  wifl  also  succeed  on  a  lighter  soil,  which 
contains  from  twenty-five  to  thirty  parts  in  a  hundred  of  alumine,  provided  that 
the  land  has  been  properly  roanurea  ;  but  the  success  is  bo  very  uncertain  in  dry 
years  that  no  reliance  can  be  placed  upon  it,  where  all  the  fields  or  even  where 
only  some  of  the  divisions  are  composed  of  land  of  so  light  a  nature  ;  on  estates 
of  this  kind,  therefore,  as  we  have  already  said,  alternate  perfectionated  cultiva- 
tion is  always  less  casual.  In  making  cnoice  of  the  crops  which  are  to  form 
parts  of  these  rotations,  attention  must  always  be  paid  to  the  more  or  less  argil- 
laceous nature  of  the  soil,  as  well  as  to  the  calcareous  matter  and  to  the  humus 
which  has  been  more  recently  added  to  it.    We  shall  give  some  directions  with 
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regard  to  the  maimer  in  which  these  consideratioDS  ought  to  ioflnence  the  choice 
of  the  rotation : — 

Four  Crop  Divisions. 

1.**  Weeded  cropa,  and  in  duB  number  beana  sown  in  rows  may  be  indnded. 
8.    Barley. 

3.  Clover.  « 

4.  Rye  or  wheat 

From  some  incomprehensible  misconception,  this  rotation,  which  is  practised 
hy  a  great  number  or  English  agriculturists,  and  which  I  used  formerly  to  follow 
upon  a  small  farm  of  my  own,  has  heen  regarded  by  many  persons  as  the  only 
form  of  alternate  cultivation.  It  is,  however,  suitable  to  estates  of  a  very  limit- 
ed extent ;  on  large  properties  it  is  found  advantageous  to  increase  the  number 
of  divisions. 

Five  Crop  Divisions. 

After  the  autumnal  com,  a  crop  of  oats  may  be  obtained  from  the  land  without 
causing  any  bad  effects,  the  succeeding  weeded  crop  being  intended  to  clear  and 
clean  the  ground.  In  the  experiments  which  I  have  msäe  with  regard  to  the 
rotation,  I  find  that  oats,  when  compared  with  other  crops,  are  not  sufficiently 
profitable  to  induce  me  to  persevere  in  cultivating  them.  In  those  places  where 
the  great  object  in  view  is  to  secure  as  large  a  proportion  of  fodder  for  the  cattle 
as  possible,  the  clover  may  be  suffered  to  remam  upon  the  ground  for  two  years. 

Six  Crop  Divisions. 

The  first  four  follow  ia  the  same  order  as  those  mentioned  above. 

5.*  Peas ;  wbich,  if  neccessaxy,  may  be  sacoeeded  by  vetches  to  be  mown  while  graen. 
6.    Eye. 

In  these  rotations  I  usuallv  prefer  autumnal  com  to  sprine  com  ;  the  produce 
of  the  former  bjeing  more  to  oe  depended  upon,  the  crop  yielding  a  much  greater 
quantity  of  straw,  and  the  operation  of  sowing — especially  if  carried  into  ^ect 
with  the  proper  instruments — being  much  more  easily  accomplished  after  the 
fallow  crops.  Should  any  unforeseen  occurrence  prevent  the  whole  of  the  land 
from  being  sown  in  the  autumn,  it  is  always  possiole  to  sow  the  remaining  part 
with  spring  com. 

Seven  Crop  Divisions. 

Here,  also,  a  crop  of  oats  may  be  obtained  after  the  rye  crop.  In  the  ^eater 
number  of  cases,  however,  those  persons  who  wish  to  preserve  the  fertility  of 
their  land,  and  also  to  establish  the  stall-feeding  of  their  cattle  upon  a  secure 
foundation,  will  do  well  to  allow  the  clover  to  remain  upon  the  ground  for  two 
years,  and  content  themselves  with  two  crops  of  autumnal  grain,  one  of  spring 
com,  and  the  half  or  two-thirds  of  a  division  sown  with  peas.  Here,  and  in  every 
case  where  a  superabundance  of  root  crops  is  found  in  the  first  division,  beans» 
sown  in  rows  and  tilled  with  the  hoe,  mav  be  substituted ;  and,  after  these  have 
received  the  last  tillage,  radishes  may  be  sown  with  advantage  between  the 
TOWS ;  and  these  latter  may  also  be  sown  after  vetches  which  have  been  mown 
while  green ;  but  they  must  be  removed  very  early,  in  order  to  make  way  for  the 
autumnal  com. 

Eight  Crop  Divisions. 

1.**  Weeded  root  crops.  5.*  Peas. 

S.    Barley.  6.    Eye. 

3.  Clover.  7.    Vetches. 

4.  Oats.  8.    Eye. 

Or: 


1.**  Weeded  root  crop«. 
SL    Barley. 

3.  Clover. 

4.  Clover. 


1.**  Weeded  root  crupa» 
S.    Barley. 
3  and  4.    Clover. 
5.    Eye. 


5.    Eye. 

6.*  Peas  and  vetches. 

7.  Eye. 

8.  Oats. 


Nine  Crop  Divisions. 

6.*  Peas. 

7.  Bariey. 

8.  Vetches. 

9.  Eye. 
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Ten  Crop  Divisions. 
!.••  Weeded  root  crop»  6.    Wheat 

2.  Barley.  7.    Pcaa 

3.  Clover.  8.    "Rye. 

4.  Clover,  broken  up  after  the  fint  oattmg.      9.*  Vetches  to  be  mown  whfle  green. 
&*  Cabbage«.  10.    Eye. 

In  order  to  cultiyate  cabbages»  which  crop  is  peculiarly  adapted  to  this  rota- 
tion, the  fanner  must  have  an  abundance  of  manure  at  his  disposal ;  but,  with 
SQch  a  succession  of  crops,  he  will  soon  be  possessed  of  that  powerM  auxiliary 
to  his  cuUiration. 

Eleven  Crop  Divisions. 

The  same  as  the  foregoing,  with  the  addition  of  a  crop  of  oats  after  the  rye. 


Twelve  Crop  Divisions. 


1.**  Weeded  root  crop«.  7. 

S:    Barley.  8. 

3.  Clover.  9. 

4.  Clover.  10.^ 

5.  Clover  broken  op  after  the  first  catting.  11. 
6.*  Cabbages.  12. 


Wheat 

Peas  and  vetches. 

Eye. 

Beans  sown  in  row%  and  radishes. 

Barley. 

Eye. 


5.*  Cabbagea 

6.  Wheat 

7.  Vetches. 

8.  Eye. 


9.* 
10. 
11. 
19. 


•Tobacco. 
Wheat 

Beans,  sacceeded  by 
Barley. 


*  The  temperatare  of  the  nonh  of  GermaDy,  for  which  these  rotations  are  particnlaiiy  adapted,  is  too  un- 
favorable to  lucerne  to  admit  of  the  author's  introdacing  that  plant  into  his  snccessions  of  crops ;  but  such  li 
not  the  ease  in  Fnsice,  for  lucerne  always  thrives  wonderfully  well  there ;  and  when  it  is  cultivated  on  land 
that  has  been  properly  msnuied,  deeply  snd  carefully  plowed,  and  thoroughly  cleaned  from  weeds,  and 
which  Sc  not  oitoo  arnllaceous  a  nature,  nor  too  much  dispoaed  to  become  dry  and  hard,  but  has  a  tenden- 


cy to  retain  water  ana  moisture,  this  plaut  will  prove  the  most  advantageous  of  all  those  which  are  cultivaloA 
Ibr  the  purpose  of  feeding  cattle.  Without  any  vnsh  to  anticipate  those  dotaila  which  properiy  b^ong  to 
that  poition  of  the  work  which  treats  of  the  cultivation  of  vegetables,  I  must,  nevertheless,  here  obaerve  Uiat 


Or,  should  it  be  deemed  ex]^edient  to  endeavor  to  obtain  a  still  greater  quan- 
tity of  those  products  which  find  a  ready  and  profitable  sale,  the  farmer  may,  if 
he  finds  himself  in  possession  of  a  sufficiency  of  manure,  break  up  the  dorer  oq 
the  fourth  division  immediately  after  the  first  cutting,  and  arrange  the  latter  part 
of  the  rotation  as  follows  :* 


hieenie  will  yield  plentifblTrops  for  four,  six,  eight,  and  sometimea  ten  years,  according  to  the  care  bestowed 
upon  the  sowing  and  the  treatment  of  it;  but  the  finest  and  most  abundant  crop  is  produced  in  the  third 
year:  from  that  time  it  becomes  more  or  less  mixed  with  weeds,  which,  in  the  end,  entizely  choke  it  In 
places  where  there  is  a  great  extent  of  meadow  land,  and,  consequently,  where  the  wind  scatters  the  seed 
of  gramineous  plants  in  all  directions,  the  hicenie  becomes  deteriorated  much  sooner  than  in  those  sltustioas 
Mrhere  the  greater  part  of  the  land  by  which  it  is  smrounded  is  submitted  to  the  action  of  the  plow  and  to  a 
food  rotation.  But  it  sometimes  happens  that  the  plsnts  which  thus  become  mingled  with  the  lucerne  are 
10  wcD  adapted  for  fodder,  and  yield  such  a  plentiful  and  useAil  produce,  that  it  sul  continues  to  be  advan- 
taaeous  to  suffer  the  lucerne  to  remain  on  the  ground. 

The  propriety  and  utilitv  of  cultivating  old  lucerne  ground  will  depend,  in  a  great  measure,  upon  local 
considerations,  and  upon  the  relative  advantages  which  the  soil  might  oe  nuide  to  pi-Y>duce  in  each  of  these 
occupations ;  but  if  me  lucerne  has  been  suffered  to  remain  upon  the  ground  until  tiie  plsnts  perish  of  thefa* 
own  accord,  it  becomes  absolutely  indispensable  that  the  soil  siiould  be  thoroughly  and  abundantly  manured, 
carefally  cleared  of  weeds,  and  also  allowed  a  very  considerable  interval  of  repose ;  without  the  ful61ment 
of  these  conditions,  there  will  be  every  reason  to  fear  that  the  lucerne  will  not  succeed  when  sown  afresh. 

In  districts  where  the  soil  is  easily  tilled,  and  where  laborers  are  not  scarce  or  wages  expensive,  it  appeal« 
to  be  advantageous  to  allow  the  lucerne  to  remain  on  the  ground  for  five  years  only,  and  then  to  plow  it  np 
sad  sow  autumTud  com,  for  which,  under  th(»e  circumstances,  this  plsnt  forms  an  excellent  preporation. — 
After  one,  or  even  two.  consecutive  crops  i^  winter  ceresl  plants,  which  will  succeed  very  well  withoat  nsa- 
nuring.  and  in  which  it  is  only  necessary  to  keep  the  soil  m:e  from  weeds,  a  cleaned  crop  may  be  made  to 
sapcrvene,  such  ss  potstoes  or  beet-root,  which  seem  to  me  in  this  place  to  succeed  better  than  carrola  or 
mta-bagas. 

I  wilfbere  give,  ss  an  example  of  this  kind  of  cultivation,  the  excellent  rotation  which  VL  Charles  Pictet 
has  used  for  some  years  past  This  gentleman  is  a  zealous  agriculturist,  and  one  who  devotes  his  whole  at- 
tention to  the  study  of  that  science,  and  to  the  propagation  of  new  and  enli^tened  views  of  every  portion  of 
it.  I  extract  this  rotation  from  No.  12  of  the  "Bibliothica  BTitannica,**  Dec.  1810,  in  which  work  the  author 
describes  it  in  a  manner  which  is  at  once  lucid,  instructive  and  interesting.  I  must  also  add  that  I  have  had 
frequent  opponimities  of  observing  the  admirable  manner  in  which  it  acta  on  an  estate  culuvaied  by  M.  Pio- 
tel,  at  Lancy : 

1.  Potatoes,  preceded  by  the  ground  having  been  deeply  dug  up  widi  a  spade. 

2.  Wheat,  thoroughly  manured  with  dung  sjHpesd  over  the  seed  in  the  winter,  which  imnroves  the  sia*> 
free  of  the  soil,  snd  ensures  the  success  of  the  clover,  which  is  sown  on  it  in  the  spring,  ana  then  covered 
by  a  hmg^ined  harrow. 

3.  Two  cnttioea  of  clover. 

4.  Wheat,  and  sometimes  roots  as  a  second  cropi 
&  Potatoes,  as  in  the  fint  year. 
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The  Transition  from  one  Rotation  to  another. 

No  pradent  agriculturist  will  exchange  his  present  system  of  cultiyation  for  an- 
other, even  a  better  one,  without  maturely  weighing  and  considering  all  the  cir- 
cumstances of  his  situation.  We  are  now  about  to  lay  down  a  few  general  rules 
on  this  head,  which  will  be  found  applicable  to  almost  every  situation  and  locality. 

In  the  flrst  place,  the  transition  to  a  more  perfect  rotaticm  cannot  be  effected 
without  the  outlay  of  a  considerable  capital.  There  certainly  are  cases  in  which 
this  end  may  be  attained  by  the  outlay  of  a  large  or  a  small  sum,  but  much 
sooner  and  more  effectually  with  the  former  than  with  the  latter,  supposing  that 
the  director  of  each  undertaking  possesses  an  equal  degree  of  skill.  In  order  to 
augment  the  quantity  of  fodder  which  is  the  groundwork  of  all  ameliorations  a 
temporary  sacrifice  of  some  portion  of  the  saleable  products  must  be  made  ;  and 
this  can  only  be  done  by  diminishing  the  extent  of  ground  sown,  and  which  di- 
minution cannot  be  compensated  by  any  augmentation  of  the  produce  of  the  re- 
mainder ;  or  else  by  diminishing  the  allowance  of  manure,  and  employing  a 
portion  of  it  in  the  cultivation  of  plants  for  the  purpose  of  feeding  cattle.  To 
this  must  be  added  the  expenses  attendant  on  the  necessary  increase  of  live  stock, 
servants,  and  laborers.  It  is  quite  a  mistaken  notion,  however,  to  reckon  these 
outlays  as  so  maiw  sacrifices :  they  are  neither  more  nor  less  than  sums  advanced 
for  the  purpose  ot  communicating  fresh  vi^or  and  greater  activity  to  all  the  ope- 
rations ;  and,  unless  some  extraordinärer  ill-fortune  attends  the  agriculturist,  the 
capital  thus  expended  will,  in  a  short  time,  be  repaid  with  interest.  Neverthe- 
less, it  is  perfectly  useless  for  any  one  who  cannot  command  the  necessary  funds 
to  attempt  this  transition,  at  least  with  any  chance  of  success. 

The  requisite  amount  of  capital,  as  we  have  already  said,  varies  in  different 
cases.  If  the  agriculturist  wishes  to  proceed  with  tolerable  rapidity,  and,  at  the 
same  time,  with  all  requisite  circumspection,  he  must  possess  a  capital  at  least 
double  in  amount  of  the  net  produce  which  the  estate  formerly  yielded.  He 
must  not  be  in  too  creat  haste  to  increase  the  number  of  his  live  stock  ;  neither 
must  he  make  any  changes,  alterations,  or  additions  to  his  farm  buildings,  which 
are  not  absolutely  and  palpably  necessary. 

It  is  impossible  to  effect  any  profitable  modification  in  the  cultivation  of  an 
estate  without  the  outlay  of  a  certain  capiul ;  wherever  such  a  thing  appears  to 
have  been  done,  it  has  either  been  effected  by  a  continued  system  of  economy  car- 
ried through  every  branch  of  the  farm  management,  or  by  means  of  the  applica- 
tion of  additional  labor.  The  want  of  capital,  or  at  least  of  the  will  to  employ 
it  in  furtherance  of  this  end,  is  the  great  cause  of  most  of  the  failures  in  enter- 
prises of  this  nature.  It  is  of  the  greatest  iniportance  that  all  persons  should  be 
impressed  with  a  conviction  of  this  truth,  ana  that  those  prejudices  which  still 
exist  against  it  should  be  wholly  removed. 

Another  absolutely  essential  preliminary  is  that  the  farmer  shall  be  sole  and 
absolute  master  of  all  his  land,  free  to  act,  and  unfettered  by  ijiny  trammels 
and  servitudes ;  and  whenever  the  contrary  is  the  case,  his  first  step  must  be  to 
obtain  an  exemption  from  all  restrictions  which  mignt  confine  his  freedom  of 
action. 

The  process  of  effecting  a  transition  from  a  triennial  rotation  with  fallowing 
to  an  alternate  rotation  associated  with  stall-feeding,  on  an  estate  already  di- 

6.  Wheat  w  in  die  iccond  year,  but  with  this  difference,  that  laocrae  it  sown  instead  of  cloTer  in  the 
•prinf. 
7  and  8.  Lnccme. 
a  Lacerne,  thoroughly  manured  during  the  winter. 

10.  Lueeme,  broken  up inihe  «ummer. 

11.  Wheat. 

12.  Wheat,  «ucceeded  by  rndishea. 

Thin  rocation  is  far  from  being  an  expenaire  one  to  K.  Pictet,  and  for  the  following  rcaMm.  The  n«atcr 
part  of  the  potatoes  are  cultirated  by  tne  poor  people  in  the  neighboihood,  who,  in  return,  receire  <»e-half 
of  the  produce,  which  serves  to  prevent  tnem  from  suffering  from  want  Thus  M.  PietK  is  the  beaefiMor 
of  a  great  number  of  poor  families,  at  the  same  time  that  he  derives  his  own  share  of  benefit  I  would  ad- 
vise all  my  readers  to  peruse  the  account  which  this  ^tleman  himself  gives  of  hi«  roution,  and  only  ream 
that  I  cannot  transcribe  the  whole  of  it  here.  Sainfom  ought  not  to  be  forgotten :  this  plant  is  cakndated  w 
weU  as  h&oeme  for  alternate  rotations.  The  produce,  cettsinly,  is  not  ao  abundant  as  the  odier ;  but  it  does 
Dot  require  so  much  manure,  and  will  Hounsh  cm  sandy  and  gravelly  sous,  where  lucerne  can  never  be 
made  to  veeetate  with  any  degree  of  success.  Besides  the  seed  of  sainfoin  being  much  more  expensiv« 
than  that  of  lucerne,  it  is  scarcely  worth  while  to  sow  fields  with  this  plam  merely  for  a  Kmiied  number  «T 
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Tided,  is  not  attended  with  difficulty  if  each  of  the  fields  have  heen  regularly 
ameliorated.  But  in  those  places  where  it  has  only  heen  possihle  to  manure 
thoroughly  a  portion  of  the  arable  land,  and  where  the  remainder  has  been  but 
slightly  or  not  at  all  ameliorated»  much  greater  obstacles  are  met  with,  nor  can 
it  be  expected  that  this  object  can  be  effected  without  the  aid  of  extraneous 
means.  As  it  is  not,  however,  absolutely  indispensable  in  this  case  that  the 
divisions  should  be  contiguous  and  that  the  numbers  should  follow  each  other  in 
regular  succession,  as  in  all  rotations  that  are  associated  with  pasturage,  every 
thmg  will  be  gradually  got  into  the  proper  order.  If,  as  is  generally  the  case, 
the  lands  which  were  not  comprehended  in  the  rotation  lie  at  some  distance  and 
contiguous  to  each  other,  it  will  generally  be  more  advantageous  to  adopt  two  or 
more  courses  of  cropping,  or  to  divide  the  arable  land  into  exterior  and  interipr 
divisions,  and  in  the  first  place  to  ameliorate  the  latter  and  then  wait  until  the 
fertility  of  these  fields  and  the  abundance  of  manure  produced  by  them,  shall 
make  it  easy  to  bestow  some  amelioration  on  the  former.  If  this  mode  cannot 
be  adopted,  the  manuring  of  the  principal  divisions  will  be  delayed,  and  it  will 
be  necessary  to  abstain  for  a  longer  period  from  the  cultivation  of  vegetables  for 
sale. 

Should  the  position  and  form  of  the  fields  appear  to  render  it  necessary,  mat- 
ters may  be  so  arranged  that  each  fertile  division  shall  have  a  supplementary 
portion  of  poor  and  ill-conditioned  land,  even  though  if  should  not  be  contiguous. 
This  additional  part  must  be  gradually  amended  and  improved,  in  the  course  of 
cultivation,  until  it  becomes  equally  good  with  any  of  the  other  portion^.  In 
order  to  effect  this  result,  it  must  be  allowed  a  longer  period  of  repose,  and  only 
occasionally  made  to  produce  a  crop  of  the  same  kind  as  that  borne  by  the  prin- 
cipal division. 

In  efifecting  this  transition  from  a  rotation  with  fallows  to  the  alternate  system, 
the  principal  object  to  be  kept  in  view  is  the  speedy  augmentation  of  the  ouan* 
tity  of  fodder  in  order  to  obtain  a  larger  supply  of  manure.  This  can  only  be 
done  by  diminishing  the  grain  crops:  but  the  retrenchment  must  not  be  made  on 
the  autumnal  corn,  or  in  the  manure  which  ought  to  be  devoted  to  them ;  because 
that  crop  not  only  yields  a  larger  produce  in  grain,  but  also  furnishes  a  greater 
quantity  of  straw. 


Section  III. 
AGRONOMY; 

OB,  A  TREATieE  ON  TH£  CONSTITUENT  PARTS  AND  PHYSICAL  PROPERTIES  OF  THE  SOIL, 
AND  THE  BEST  METHOD  OP  ACQUIRING  A  KNOWLEDGE  OF  THE  DIFFERENT  EARTHS, 
AND  ASCERTAINING  THEIR  VAI.UE. 


"  VHitt  11U17  not  enli|{fateiied  cHizcns  Bccomplish,  who  have  discarded  the  falte  and  biuttiog  pleasure!  of 
lowni,  and,  carrying  into  ihe  country  tlic  knowledge  they  may  have  acquired,  apply  to  Agriculturo  the  rich 
«Ad  varied  ataictance  of  the  phyaical  •ciencea  I"  [Fmarcrog. 


The  soil  bears  the  same  relation  to  agricultural  industry  as  primitive  sub- 
v^ces  do  to  manufactures  in  general.  The  agriculturist  endeavors  to  find  land 
that  shall  unite  all  the  qualities  he  requires,  with  the  same  anxiety  and  care  that 
a  manufacturer  bestows  on  the  selection  of  the  materials  best  adapted  for  his 
purpose.  Each  of  these  persons  exercises  ail  possible  judgment  in  forming  a  just 
estimate  of  the  value  of  the  article  which  he  is  about  to  purchase  or  obtain  pos- 
^OQ  of,  in  order  to  avoid  ^ving  more  value  for  it  than  it  is  worth.  Eacn  of 
them,  also,  when  he  has  obtamed  the  substance  or  matter  which  he  requires  to 
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work  with,  examines  its  merits  or  demerits  more  narrowly,  ffives  to  each  of  its 
parts  that  destination  for  which  it  appears  to  be  best  adapted,  and  by  means  of 
which  he  may  derive  the  fipreatest  possible  amount  of  profit  both  from  the  sub- 
stance itself  and  from  the  labor  which  is  applied  to  it. 

The  manufacturer  loses  both  time  and  money  when  he  attempts  to  fabricate 
fine  cloth  from  coarse  or  jagged  wool,  and  lessens  the  ralue  of  the  materials 
when  he  endeavors  to  make  coarse  cloths  from  superfine  wool.  He  must,  there- 
fore, divide  and  arrange  all  his  wools  according  to  their  various  degrees  of  fine- 
ness ;  and  in  order  to  qp  able  to  do  so  properly,  he  will  require  much  more  ex- 
perience and  a  far  greater  knowledge  of  the  subject  than  is  necessary  to  assist 
him  in  the  comparatively  simple  act  of  making  his  purchases.  In  the  same  way, 
the  agriculturist  must  not  content  himself  with  understanding  the  directions  given 
in  a  previous  section  of  this  work  for  the  choice  and  purchase  of  an  estate,  it  he 
would  derive  the  most  satisfactory  amount  of  profit,  both  from  the  soil  which  he 
has  to  work  on  and  from  the  labor  that  he  applies  to  it ;  if  such  be  his  aim,  it 
can  only  be  effected  by  means  of  a  judicious  selection  of  products,  based  upon  a 
thorough  knowledge  and  just  appreciation  of  the  nature  and  properties  of  the 
soil  in  which  they  are  to  be  sown. 

The  seeds,  roots,  and  germs  furnished  by  nature  are  to  the  agriculturist  what 
the  desip:n8  and  models  fashioned  by  art  are  to  the  manufacturer.  The  principal 
aim  and  study  of  the  farmer  ought  to  be  to  allot  to  each  of  these  seeds  the  soil 
which  is  most  proper  for  it,  and  to  bestow  on  that  soil  the  species  of  cultivation 
best  adapted  to  its  nature ;  and  the  more  thoroughly  he  has  made  himself  ac- 
quainted with  the  properties  of  the  land  he  has  to  work  on,  the  better  will  he 
be  able  to  fulfil  his  task. 

But  a  just  appreciation  of  the  nature  and  properties  of  the  soil  can  only  be 
founded  upon  sound  notions  of  chemistry  and  oi  phvsics.  Although  practical 
knowledge  acquired  from  long  experience  may  be  suÄicient  to  enable  persons  to 
recofirnize  and  appreciate  certain  particular  kinds  of  land,  yet  it  can  never  be  ap- 
plied generally  to  all  varieties ;  experience  with  respect  to  one  kind  would  only 
lead  to  error,  if  the  results  deduced  from  it  were  applied  indiscriminately  to  all 
others,  many  of  which  are  of  a  totally  different  nature,  although  perhaps  appa- 
rently the  same  to  one  whose  knowledge  is  merely  superficial,  and  not  based  on 
science  and  on  a  careful  study  of  the  subject.  , 

We  shall  now,  therefore,  enter  into  a  minute  examination  of  the  different  kinds 
of  land,  taking  for  our  guidance  those  discoveries  in  natural  philosophy  which 
have  latterly  tnrown  so  much  li^ht  upon  this  subject.  So  short  a  period  has 
elaped  since  the  united  attention  of  agriculturists  and  naturalists  has  been 
seriously  directed  to  this  point,  that  there,  doubtless,  still  remains  a  wide  field 
for  useful  investigation,  and  a  vast  number  of  points  which  require  to  be  better 
understood  ;  but  the  knowledge  which  we  have  already  obtained  is  sufficient  to 
enable  us  to  form  more  just  ideas  on  many  subjects,  and  to  avoid  former  errors ; 
and,  with  study  and  perseverance,  there  is  little  doubt  that  we  shall  speedily 
arrive  at  that  precision  and  exactness  which  is  so  desirable  to  be  attained.  In 
order  that  we  may  be  able  to  profit  by  the  experience  and  discoveries  of  learned 
men,  it  is  highly  necessary-  that  we  should  enter  the  domains  of  natural  history, 
and  endeavor  to  acquire  clear  and  distinct  notions  of  all  the  constituent  paru  of 
the  soil,  and  of  their  properties  ;  and  as  these  considerations  will  lead  us  to  the 
theory  of  manures,  or  of  the  chemical  amelioration  of  the  soil,  they  will  prepare 
us  to  enter  on  that  subject  when  it  comes  before  us. 

The  surface  of  our  planet,  being  composed  of  that  loose  friable  matter  which 
we  call  the  soil,  or,  in  other  words,  the  earth,  is  an  assemblage  and  combination 
of  a  variety  of  heterogeneous  substances.  In  common  language,  we  call  this 
mixture  **  earth ;"  but  it  comprises  matters  which  would  not  be  classed  under  that 
denomination  by  any  chemist  or  natural  philosopher,  though  the  greater  part  of 
it  does  consist  of  earths  properly  so  called.  The  constituent  parts  of  this  mix- 
ture are  the  earths  silica,  alumina,  lime,  and  sometimes  magnesia  ;  portions  of 
iron  and  other  elementary  substances  are  also  found  in  it,  but  these  latter  are 
always  in  smaller  proportions  than  the  earths.  Besides  these  simple  substances, 
fertile  land  contains  an  exceedingly  compound  matter,  which,  on  account  of  the 
pulverulent  form,  has  been  called  mould,  vegetMe  mould,  veg9t<hanimal  earth, 
kc. ;  and  which  differs  so  materially  from  earths  properly  so  called,  that  it  ought 
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neTer  to  be  confounded  with  them.  In  order  to  distinguish  it  from  the  primitive 
earths»  we  have  thought  proper  to  designate  it  by  the  Latin  word  **  humus,** 
which  we  shall  henceforth  use  exclusively  in  this  sense. 

The  following  is  one  of  the  principal  distinctions  between  earths  and  humus. 
That,  as  yet,  no  agent  has  been  discovered  by  means  of  which  the  former  can  be 
decomposed ;  they  appear  to  be  immutable,  and  cannot  be  destroyed  or  essentially 
changed  by  any  known  power  in  organized  nature.  The  humus,  on  the  contrary, 
is  very  susceptible  of  decomposition ;  it  is  a  matter  produced  solely  by  animal 
and  vegetable  life,  and  can  be  changed  and  destroyed  in  itself  and  by  itself,  and 
particularly  by  the  action  of  exterior  bodies.  It  is  reproduced  upon  the  surface 
of  our  soil  by  organic  action,  and  consequently  at  different  periods ;  and  is  found 
even  in  the  same  place  to  vary  in  quantity  as  well  as  in  quality. 

We  will  commence  by  considering  those  immutabl^e  earths  which  form  the 
basis  of  the  soil,  and  which  are  on  this  accoimt  termed  <*  elementary  earths ;" 
we  will,  in  the  first  place,  consider  them  generally,  then  subsequently  in  their 
pure  state,  and  lastly  under  all  those  combinations  and  mixtures  in  which  they 
most  frequently  occur.  From  the  position  in  which  these  earths  are  found,  being 
mingled  together  on  the  surface  of  our  globe,  it  ajppears  probable  that  they  did 
not  originaUy  exist  in  the  pulverized  state  in  which  we  now  find  them,  but  rather 
that  the  surface  once  consisted  of  a  solid  mass  of  enormous  mountains  and  valleys, 
somewhat  similar  to  those  wnich,  by  the  aid  of  good  astronomical  instruments, 
we  can  trace  on  the  surface  of  the  moon.  This  solid  mass  has  been  gradually 
loosened  and  worn  away  by  the  action  of  fire,  air,  and  water.  It  is  well  known 
that  lands  situated  above  tue  level  of  the  sea  attract,  in  proportion  to  their  mag- 
nitude, a  larger  portion  of  that  aqueous  vapor  which  the  heated  atmosphere  con- 
tinually absorbs  from  the  surface  of  seas  and  lakes ;  by  this  means  the  higher 
regions  become  permanent  reservoirs  of  water,  which  occasionally  breaks  the 
limits,  rushes  down  the  declivities  with  great  velocity,  irrigating  the  valleys  and 
plains  below,  and  carrying  with  it  fragments  of  earth,  rock,  and  stones  of  all 
sizes,  which  are  deposited  at  the  bottom,  and  successive  layers  of  earth  are  thus 
formed.  There  cannot  indeed  be  a  shadow  of  doubt  that  the  strata  of  earth 
which  we  meet  with,  especially  in  countries  bordering  upon  mountains,  have 
been  produced  and  transported  tnere  by  inundations  and  torrents,  and  by  the  con- 
stant action  of  water ;  we  do  not  mean  to  assert  that  they  have  been  formed  at 
once,  but  that  they  have  been  the  work  of  time,  and  of  the  depositions  of  repeat- 
ed immdations.  One  fact  which  appears  to  confirm  this  supposition  is,  the 
circumstance  of  these  strata  being  seldom  or  never  deposited  according  to  their 
specific  gravity,  but  usually  alternating  in  a  totally  opposite  manner. 

The  motive  which  principally  induces  us  to  dwell  on  this  subject  is  our  sense 
of  the  vast  importance  which  a  knowledge  of  it  may  be  to  an  agriculturist,  as 
eaabling  him  to  discover  springs  and  subterraneous  water-courses,  to  conduct  the 
operations  of  draining,  mining,  and  digging,  in  search  of  valuable  earths  or  stones, 
as  marl,  lime,  coals,  &c.,  of  all  which  substances  we  shall  presently  have  occa- 
sion to  speak. 

On  plains  and  flat  surfaces  the  layers  of  earth  are  generally  found  to  be  depos- 
ited in  a  horizontal  or  slightly  inclined  position,  very  similar  those  strata  which 
we  see  formed  by  the  depositions  of  water.  Sometimes  these  layers  extend,  in 
one  uniform  thickness  and  similar  composition,  for  an  immense  distance,  so  that 
they  appear  to  have  been  gradually  deposited  over  the  whole  surface  one  after 
aaother  by  repeated  general  inundations.  At  other  times  they  form  a  kind  of 
bank,  thrown  up,  as  it  were,  at  different  periods  by  currents  of  water,  or  are 
forced  into  the  clefts  or  sinuosities  of  the  rocks  in  jets  or  veins;  they  are  also 
frequently  found  heaped  irregularly  together,  forming  a  promiscuous  mass  of 
earth  and  stones,  which  has  every  appearance  of  having  been  torn  up  and  thrown 
together  by  some  coavulsion  of  Nature.* 

*  "Rodu,"  said  Davy,  "arc  generally  divided  by  geologiata  into  two  grand  diTiaiaiia,  diaiiiignUied  by  the 
^*nae»  of  primaiy  and  aecoodaty.  Toe  primary  rocks  are  eompoaed  of  pure  cryataline  matter,  and  ccn- 
lain  no  fragmenu  of  other  rocka.  llio  aecondary  rocka,  or  atrata.  conaiai  only  partly  of  cryataline  matter, 
ccmua  fragmenta  of  oiher  rocka  or  atrata,  often  abound  in  the  remains  of  yegetablea  and  marine  animals, 
ttd  tometimea  contain  the  remains  of  land  animals.  The  number  of  primary  rocks  which  are  ccmmionly 
J^Mcrred  in  natura  areeight : — 1.  QranUe^  composed  of  quartz,  felspar,  and  mica ;  when  thaae  are  ananfad 
.wP^^'V^"  in  the  rock  it  is  called  QmUs.  2.  Micauou»  Bckitty  composed  of  miartx  and  mica.  Z.  SUnUe, 
"  '"  ttwe,  composed  of  felspar  and  resplendent  hornblende. 


:' 


which  consisu  of  hornblende  and  felnwr.    4. 


'"^) 


which  cooaists  of  felspar.    6.  Oranviar  marble,  or  pure  carbonate  of  I 


7.  CkUfriu» 
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In  the  neighborhood  of  mountains  of  the  second  order,  and  indeed  in  all  moun- 
tainous couniries,  numerous  irregularities  are  perceptible.  The  layers  of  earth 
and  stone  are  sometimes  found  in  a  horizontal  position,  but  as  they  approach  the 
hights  they  assume  a  different  direction,  being  now  oblique,  now  parallel  with 
the  surface ;  and  sometimes  the  oblique  layers  arc  intersected  by  vertical  ones. 
Even  in  this  formation,  however,  a  certain  degree  of  order  is  observable ;  the 
perpendicular  and  oblique  layers  appear  to  have  been  thrown  up  by  some  subter- 
raneous power  or  volcanic  action,  and  torn  from  the  beds  on  which  they  formerly 
reposed. 

Beds  of  various  kinds  are  met  with  on  the  very  summits  of  mountains,  which, 
if  sought  for  on  the  plains,  would  be  found  situated  at  a  considerable  depth  be- 
low the  surface.  If  some  particular  kind  of  stone  or  earth  is  found  at  the  outlet 
of  an  opening,  or  on  the  summit  of  a  mountain,  we  mav  expect  to  find  the  same 
kind  occupymg  a  like  situation  among  the  layers  on  the  plains,  if  we  dig  deep 
enough  to  reach  it.  But,  as  the  profundity  at  which  these  beds  must  be  sought 
for  in  the  plains  is  in  proportion  to  the  elevation  of  the  mountain,  it  often  be- 
comes impossible  to  reach  them  at  all.  It  not  unfrequently  happens  that  it  is 
necessary  to  seek  for  coal,  lime,  or  marl,  on  the  mountains  and  elevations,  al- 
though there  is  not  a  doubt  that  the  plains  contain  an  equal  quantity  of  these 
substances.  Even  on  the  mountains,  these  layers  of  earth  usually  show  them- 
selves on  that  side  towards  which  they  incline,  and  whence  the  greater  quantity 
of  water  oozes,  because  this  fluid  carries  away  with  it  the  superior  layers  of  loose 
soil. 

^  I  imagine  that  most  of  mv  readers  are  conversant  with  the  elements  of  Chem- 
istry ;  but  we  must,  nevertheless,  enter  with  some  degree  of  precision  into  that 
portion  of  the  science  which  treats  of  earths,  and  which  is  calculated  to  enable 
us  to  form  a  just  appreciation  of  the  nature  and  properties- of  the  soil  with  refer- 
ence to  Agriculture  in  general.  In  fact,  although  many  writers  have  latterly 
discussed  this  subject  in  a  manner  likely  to  prove  conducive  to  the  end  in  view, 
yet  many  portions  of  it  still  remain  for  deeper  research,  and  require  to  be  treated 
m  a  maimer  better  adapted  to  benefit  agricultural  pursuits  than  they  have  yet 
been ;  especially  as  the  unexplored  portions,  left  in  different  places,  appear  to 
have  ffiven  rise  to  numerous  and  very  serious  errors  and  misunderstandmgs.  A 
knowledge  of  this  department  of  Science  is  indispensable  to  an  enlightened  agri- 
culturist, for  such  a  knowledge  can  alone  point  out  to  him  the  causes  of  the  dif- 
ferent phenomena  which  occur  in  the  course  of  his  operations,  and  afford  him  a 
satisfactory  explanation  of  various  results  which  must  otherwise  appear  contra- 
dictory. A  perfect  acquaintance  with  the  earths  and  their  properties  also  teaches 
the  agriculturist  how  to  derive  the  gpreatest  possible  advantage  from  those  pow- 
ers which, Nature  has  placed  at  his  disposal  m  the  land  which  he  possesses,  and 
where  it  will  be  profitable  to  establish  lime-kilns,  glass-houses,  manufactories  of 
tiles,  potteries,  &c.  Lastly,  it  is  this  knowledge  only  which  can  afford  a  sure 
guidance,  if  he  would  profit  by  the  extensive  means  of  improving  and  enriching 
his  land,  afforded  him  by  the  power  of  extracting  various  kinds  of  earths  from 
the  substrata  of  the  earth,  and  spreading  them  over  the  sur&ce.  It  is  for  these 
reasons  that  I  have  considered  it  absolutely  necessary  to  introduce  this  port  too  of 
Chemistrv  here. 

Until  the  middle  of  the  last  century,  chemists  admitted  the  existence  of  only 
one  elementary  earth  which  they  supposed  to  be  the  principal  constituent  portion 
of  our  globe,  indestructible  in  the  highest  degree,  and  entering  more  or  less  into 
the  composition  of  all  solid  bodies,    ft  was  not  until  that  time  that  the  difference 


affreen or  srey  rabstance  aomewbat  axul« 
Toe  aeeaaaary  rocka  are  more  nuxneroua 


i 


to  mica  and  fel«{Nir.  8.  Quartos«  rocik,  compoaed  of  quartz, 
an  the  primary ;  but  twelve  varictica  include  all  that  are  ORually 
found  in  theae  ialanda: — 1.  Orawoadu,  which  connata  of  fragmcnta  of  oaartz  or  chlorite  achi^t,  imbedded 
in  a  cement  principally  compoaed  of  felspar.  2.  SiUdout  tandttone^  which  ia  compoeed  of  line  quartz,  or 
aand  united  by  a  siUciooa  cement.  3.  LimeMUnUf  or  carbonate  of  lime,  more  compact  m  iia  textuns  than  in 
the  granular  marble,  and  often  abounding  in  naarine  exuvia.  4.  Alttminout  »rkUt,  otMkaU,  conalating  of  the 
deeompoaed  materiala  of  different  rocka,  cemented  by  a  small  quantity  of  ferraginoua  or  idlicioua  matter, 
and  often  containing  Ae  impreaaiona  of  vegetablea.  S.  Calettnou»  »aiuUtone.  which  ia  calcareoua  aand 
cemented  by  calcareoua  matter.  6L  /ronatofM,  formed  of  neariy  the  aame  materiala  aa  aluminoua  acbiat  or 
achale,  but  containing  a  much  lurger  quantity  of  oxide  of  iron.  7.  Ba»4tU  or  whimaume,  which  conaiata  of 
felapar  and  hornblende.  &  Bünminaiu  or  common  coaL  9.  Gfpgitm,  or  eulphate  of  Ume.  lOL  RoekamtL 
IL  Ckalkt  which  uaually  abounda  in  remaina  of  marine  animala.  and  conlalna  horizontal  layen  of  Uinta. 
152.  Phmipudding  acrni«,  eonaiaiing  of  pebbles  cemented  by  fermginoua  or  ailicioua  cement." 

lEUm.  AgrL  Cham,  p.  U2. 
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between  alumina  and  silica  began  to  be  perceived.  Lime  was  not  included  among 
the  number  of  earths,  bat  regarded  as  a  compound  body.  But,  as  chemists  ex- 
tended their  researches  farther  into  the  mineral  kingdom,  they  began  to  appre- 
ciate the  principal  characteristics  which  serve  to  distinguish  not  only  the  ele- 
moDtar^r  earths  already  known,  but  also  several  new  substances  which  were  in- 
cluded in  the  class  of  [>odies  which  do  not  admit  of  decomposition. 

The  previously  received  opinion,  that  earth  was  a  tasteless  and  insipid  body, 
and  insoluble  in  water,  was  abandoned :  the  theory  of  one  single  elementary  earth 
was  exploded,  and  each  separate  kind  regarded  as  a  distinct  element. 

The  word  *'  earth,"  as  denoting  a  body,  or  anv  determinate  kind  of  matter, 
ought,  perhaps,  to  be  altoc^ether  banished  from  the  science,  or  applied  to  those 
only  which  are  insipid  and  insoluble  in  water ;  it  is  not  possible  to  give  any  sat- 
isfactory definiUKA  of  that  substance  which  chemists  call  "  earth." 

Süica  and  alumina  are  the  most  abundant  of  all  the  earths,  and,  I  may  also 
add,  whose  properties  are  the  best  defined.  Next  to  them  lime  is  most  abundant, 
and  exhibits  the  most  marked  characteristics  ;  but  it  resembles  the  alkalies  more 
than  either  of  the  former,  which  possess  no  alkaline  nature.  Magnesia,  which 
was  so  long  conibunded  with  the  other  earths,  has  at  length  been  recoenized  as 
a  distinct  substance.  It  now  forms  a  connecting  link  between  the  insoluble  earths 
and  the  alkalies,  and  the  connection  thus  formed  may,  for  the  present,  justify  the 
association  of  all  the  natural  crude  earths  in  one  class.  The  decomposition  of 
certain  mineral  products  and  stony  bodies  has  successively  brought  to  light  a 
Dumber  of  new  simple  substances  which  may  all  be  ranged  in  the  class  of  earths : 
some  of  these  are  nearly  allied  to  silica  and  alumina,  and  others  to  the  alkalies. 
A  few  years  ago  there  was  a  rage  for  the  discovery  of  elementary  bodies,  and, 
consequently,  many  chemical  prmlucts  which  have  since  been  discovered  to  be 
compounds  were  then  set  down  as  simple  elements.  Most  chemists  of  the  pres- 
ent day  reckon  nine  sorts  of  elementary  earths,  and  of  this  number  five  are  wnolly 
uninteresting  to  us,  because  they  are  seldom  or  never  found  in  the  form  of  earths 
on  the  surface  of  our  soil. 

Since,  notwithstanding  all  the  endeavors  which  have  been  made,  no  one  has 
yet  succeeded  in  decomposing  the  pure  earths  before  mentioned,  they  must  be 
ccHisidered  as  simple  or  elementary  bodies.  Nevertheless,  various  pnenomena 
which  have  been  minutely  observed  render  it  no  longer  doubtful  that  these  are 
compound  substances,  since  they  are  formed  in  organized  bodies.  Schrader,  of 
Berlm,  has  proved  that  gramineous  cereales  which  have  been  carefully  prevented 
from  coming  in  contact  with  lime,  contained  more  lime  and  silica  than  the  seed 
ftom  which  they  ^ew.  De  Saussure  has  also  found  a  quantity  of  lime  in  the 
ashes  of  various  kmds  of  wood  which  had  grown  upon  a  soil  absolutely  free  from 
that  substance,  and  the  same  observation  has  been  also  made  of  Einhofi*.  Vau- 
quelin  has  shown  that  the  excrements  and  eggs  of  chickens  contain  a  much 
peater  quantity  of  lime  than  the  food  given  to  these  birds.  Now  since,  accord- 
ing to  the  atomic  theory,  all  effects  in  nature  consist  in  the  motion  and  reciprocal 
action  of  substances  already  existing,  it  is  evident  that  no  body  can  be  produced 
by  natural  processes,  unless  the  elements  are  already  in  existence.  A  substance 
cannot,  therefore,  be  regarded  as  simple  when  the  time  of  the  formation  can  be 
fixed ;  it  must,  on  the  contrary,  be  regarded  as  a  compound.* 

The  earths  are  indestructible  by  fire,  and  they  may  be  exposed  to  the  most  vio- 
lent heat  without  volatilizing ;  they  are  all  infusible  when  exposed  separately  to 
the  action  of  heat ;  neither  can  they  be  fused  in  a  fire  fed  with  oxygen  gas :  but 
it  is  a  very  remarkable  fact  that  they  lose  this  character  when  several  of  them 
are  mixed  together.  Silica,  lime  and  alumina  are  infusible  when  exposed  sepa- 
rately to  any  degree  of  heat,  but  are  easily  melted  when  put  together  in  a  mass. 
According  to  the  greater  number  of  experiments,  the  earths  have  no  afiinity  for 

*  The  diicoTeries  of  Dtry  «nd  oihen  have  shown  that  the  earths,  toch  m  Ume  and  magnesia,  are  really 
conMrand  bodie»,  eompoaed  of  metaU  and  oxygen.  The  correctneM  of  the  experiment«  to  which  M.  Tha- 
er  aihidea.  with  regard  lo  the  sornKwed  power  of  certain  plauta  and  animala  to  form  the  earths  from  other 
sabftanccfl,  we  cannot  but  regard  as  exceedincly  doabtflil. 

These  earths  hare  been  foand  by  modem  enemista  to  be  Compounds  of  peooUar  metals  with  oxygen  gas, 
or  Tital  air,  in  the  following  pro{x>nions : 

Lime   M  composed  of  calcium. 


Alumina 
Silica 


(435) 


71-41>  parts;  oxygen,  71*42  putts, 
aluminum,    56-895    "  "        43105    - 

silicon.         49«8    -  •*       50-118    * 

magnesium,  40-         •*  **       90*         ^ 


oxygen,  and,  for  this  reason,  they  are  incombustible.  Nerertheless,  Humboldt 
has  thought  that  several  of  them,  and  particularly  alumina,  have  some  afißnity 
for  oxygen,  even  when  in  a  state  of  perfect  purity.  Others,  again,  have  denied 
the  truth  of  this  assertion,  believing  tnat  the  affinity  in  question  has  no  existence 
unless  the  earth  contains  a  metallic  oxide  or  some  combustible  matter.  This 
question,  however,  is  not  so  important  with  regard  to  the  art  of  fertilizing  the 
soil  as  many  persons  may  imagine,  because  there  is  no  soil  wholly  free  from  me- 
tallic oxides  and  combustible  matter. 

The  color  of  all  the  earths  is  a  pure  white ;  the  hue  which  they  exhibit  in 
their  natural  state  arises  from  the  admixture  of  other  substances,  and  chiefly  of 
oxide  of  iron  in  various  modifications ;  if  that  substance  did  not  exist,  the  surface 
of  our  globe  would  appear  perfectly  white. 

The  earths  differ  from  one  another  in  their  relations  to  water.  It  has  already 
been  observed  that  lime  and  some  other  earths  are  slightly  soluble  in  water ;  lime 
Te<}uire8  680  times  its  weight  of  water  to  dissolve  it  completely.  Alumina  and 
silica  are  absolutely  insoluble ;  and  as  to  magnesia,  water  dissolves  an  extremely 
small  portion  of  it,  not  more  than  the  ten-thousandth  part.  All  earths,  however, 
/contract  a  mechanical  union  with  water,  and  retain  a  greater  or  less  portion  of  it 
after  admixture.  We  shall  designate  this  property  by  the  term  "  cohesive  attrac- 
tion ;"  it  not  only  varies  in  the  different  earths,  but  also  in  the  mixtures  formed 
with  them :  so  that,  according  to  general  experience,  the  quantity  of  water  which 
these  bodies  retain  when  mixed  is  not  equal  to  the  total  amount  which  would 
have  been  retained  by  them  all,  if  the  quantity  of  it  present  in  the  mixture  had 
remained  separate.  Thus,  alumina  and  silica  retain  a  much  greater  quantity  of 
water  when  mixed  together  than  they  would  have  absorbed  in  a  separate  state. 
It  is  very  important  to  determine  the  degree  of  cohesive  attraction  existing  be- 
tween water  and  the  various  kinds  of  earthy  mixtures.  In  order  to  accomplish 
this,  a  poi;ti(xi  of  the  earth  to  be  examined  must  be  dried,  until  its  weight  is  no 
farther  decreased,  even  by  exposure  to  a  temperature  equal  to  that  of  boiling 
water.  A  weighed  quantity  of  it  should  then  be  carefully  mixed  with  water, 
and  the  mixture  poured  upon  a  horse-hair  sieve,  the  weight  of  which  has  been 
previously  ascertained ;  the  superabundant  water  must  then  be  allowed  to  drop 
or  drain  out,  and,  when  the  water  is  no  longer  emitted,  the  earth  should  be 
weighed  again,  together  with  the  sieve :  the  weight  of  the  sieve,  and  that  of  the 
earth  before  it  was  mixed  with  water,  must  then  be  deducted  from  the  amount 
of  the  present  weight,  and  the  result  will  show  the  quantity  of  fluid  which  the 
earth  has  absorbed. 

As  there  are  many  soils  which  absorb  water  in  larger  quantities  without  per- 
mitting it  to  drain  away,  and,  nevertheless,  allow  it  to  evaporate  with  greater  or 
less  facility  when  they  are  heated,  it  is  likewise  necessary  to  pay  attention  to  this 
tendency.  In  order  to  determine  the  degree  of  cohesive  attraction  of  earth  for 
water  in  this  respect,  various  kinds  of  earth  must  be  exposed  to  the  same  degree 
of  heat,  and  observations  made  of  the  time  which  each  of  them  takes  in  beam- 
ing perfectly  dry. 

The  earths,  and  especially  alumina,  never  entirely  part  with  water,  but  retain 
a  portion  of  it  even  when  they  appear  to  be  perfectly  dry ;  nor  can  they  ever  be 
altogether  deprived  of  it,  except  by  exposure  to  a  very  high  degree  of  heat,  such 
as  that  of  incandescence  or  becoming  white.  In  this  operation,  also,  it  is  neces- 
sary to  take  for  a  standard  a  certain  degree  of  temperature  at  which  the  drying 
is  carried  on. 

It  is  true  that  the  earths  cannot  be  made  to  combine  with  pure  nitrogen,  car- 
bon, or  hydrogen ;  there  are,  however,  several  reasons  for  believing  that  they  en- 
ter into  combination  with  these  substances  when  the  latter  have  previously  been 
united  among  themselves,  and  that  they  absorb  and  incorporate  jointly  the  organic 
matter  produced  by  this  combination,  such  as  the  gases  and  other  results  of  pu- 
trefaction. Various  phenomena  of  vegetation  appear  to  demonstrate  this  suppo- 
sition.   We  shall  have  occasion,  hereafter,  to  revert  to  this  subject. 

The  alkaline  earths  combine  with  sulphur,  both  when  these  substances  are 
fused  together  and  when  they  are  boiled  in  water  ;  these  combinations  are,  in 

feneral,  very  similar  to  those  formed  by  the  union  of  sulphur  with  the  alkalies, 
'hey  formerly  received  the  name  of  "  livers,"  because  they  bear  a  certain  resem- 
blance to  that  viscus,  (they  are  the  sulphurets  of  modem  chemists.)    It  is  proba« 
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ble  that  these  earths  form  similar  combinations  with  carbon  strongly  hydrogen- 
ated,  and  particularly  with  that  which  contains  a  small  portion  of  azote — that  is 
to  say,  with  the  result  of  putrefaction ;  but  that  these  combinations  are  speedily 
decomposed  at  a  higher  temperature. 

All  the  simple  earths,  except  silica,  have  a  great  affinity  for  acids,  and  are  so- 
luble in  them.  The  acid  becomes  saturated  and  neutralized — that  is  to  say,  it 
loses  its  acid  properties ;  but  a  similar  effect  is  produced  upon  the  alkaline  earths, 
as  they  lose  their  peculiar  action  upon  plants  and  organic  matter  when  combined 
with  acids.  The  products  of  these  combinations  are  earthy  neutral  salts,  either 
more  or  less  soluble,  or  perfectly  insoluble  in  water.  It  is  chiefly  f^om  their  ac- 
tion when  brought  into  contact  with  acids,  viz.  the  formation  of  earthy  salts  and 
the  neutralization  of  the  acids,  that  the  earths  are  distinguished  from  each  other. 

But  the  elementary  earths  have  also  an  electric  affinity  or  chemical  attraction 
for  each  other.  Many  earthy  matters  and  minerals  which  we  meet  with  in  Na- 
ture are  not  merely  mixtures,  but  absolute  combinations  of  earths,  in  the  forma- 
tion of  which  the  metallic  oxides  seem  to  be  concerned.  Earths  may  be  made  to 
combine  chemically  by  being  melted  together  ;  but  it  also  appears  tliat  this  union 
may  be  brought  about  in  otner  ways.  According  to  the  experiments  of  Guy  ton 
and  Godelin,  some  earths — as,  for  example,  lime  and  silica,  and  alumina  and  sil- 
ica—precipitate one  another  from  their  solutions,  not  by  the  one  combining  with 
the  acid  or  alkali  in  which  the  other  is  dissolved,  and  so  separating  them,  but  by 
entering  into  combination  with  the  other  earth  itself.  This  intimate  union  of  the 
earths  will  be  of  very  great  scientific  importance  when  the  phenomena  of  the  soil 
shall  have  been  more  examined  and  is  better  understood. 

We  shall  now  proceed  to  treat  of  those  simple  insoluble  substances  called 
"silica"  and  '*  alumina,"  in  their  state  of  chemical  purity,  and  point  out  their 
leading  properties,  and  then  go  on  to  examine  all  the  various  combinations  in 
which  they  present  themselves  to  us  in  nature.  Having  discussed  these  matters, 
and  having  entered  into  a  more  complete  examination  of  the  vegetable  soil,  we 
shall  coDskler  the  alkaline  earths  in  their  pure  state,  and,  subsequently,  the  com- 
pounds which  result  from  the  union  of  otner  earths  with  them.  All  these  sub- 
jects will  be  considered  with  reference  to  the  use  which  may  be  made  of  them 
in  explaining  and  teaching  the  theory  of  the  soil,  of  manures,  and  of  vegetation ; 
which  theory  ought  to  be  altogether  hased  upon  the  physico-chemical  doctrine  in 
qaeetion. 

8ILICA- 

ThiB  earth  derives  its  name  from  <<  silex"  which,  as  well  as  *<  quartz,^^  is  al- 
most entirely  composed  of  it ;  and,  in  consequence,  it  was  formerly  called  *^auartZ' 
earth ;"  and  from  the  circumstance  of  forming  glass  when  combined  with  alkalies, 
I  *'  vitreotLs-earth  ;"  and  lastly,  since  in  the  opinion  of  ancient  chemists  it  was  the 
Primitive  earth,  and  as  it  actually  does  exhibit  in  an  eminent  degree  all  the  pro- 
perties attributed  to  earths  in  general,  it  was  called,  **  elementary  earth.** 

Sihca  occurs  in  nature  more  frequently  and  abundantly  than  any  of  the  other 
earths.  All  hard  stones  which  give  out  sparks  when  struck  by  steel :  the  enor- 
mous mountain  masses  of  granite,  porphyry,  ^eiss,  &c.,  together  with  the  vast 
oceans  of  sand  in  deserts  and  in  plams,  are  mainly  composed  of  silica. 

Generally  speaking,  there  are  very  few,  if  any,  stones  in  nature  which  do  not 
coDtain  more  or  less  of  this  substance,  and  there  is  scarcely  a  single  plant  that 
does  Dot  Contain  and  yield  it  after  combustion  in  the  form  6t  ashes.  Grasses,  in 
particular,  contain  large  quantities  of  it ;  and  it  is  sometimes  found  crystallized 
in  the  epidermis.  But,  like  the  other  earths,  it  is  rarely  found  in  a  state  of  ab- 
solute purity  ;  and  quartz  itself,  of  which  it  forms  the  greatest  part,  also  contains 
sn  admixture  of  alumina  and  oxide  of  iron. 

It  is  onk,  in  fact,  by  means  of  artificial  processes  that  silica  can  be  exhibited 
pure  and  free  from  all  other  mineral  substances.  It  then  appears  in  the  form  of 
a  very  fine  white  impalpable  powder,  adhering  a  little  to  the  fingers,  and  exhib- 
iting a  kind  of  roughness  when  pressed  or  rubbed.  It  is  totally  devoid  of  taste 
^d  smell.  It  undergoes  no  change  when  exposed  to  the  action  of  fire,  and 
neither  fuses  nor  volatilizes,  whatever  degree  of  heat  may  be  applied. 

Silica  has  ^o  affinity  for  water ;  indera,  without  the  aid  of  an  intermediate 
sabstance,  it  is  impossible  to  dissohe  the  smallest  portion  of  it  in  that  fluid. 
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When  mixed  with  water  it  speedily  falls  to  the  bottom,  without  leaving  behind 
the  least  portion  in  solution.  There  are,  nevertheless,  certain  natural  springs 
which  contain  silica  in  solution,  but  in  which  the  minutest  researches  of  Berg^ 
mann  and  Klaproth  failed  to  discover  the  slightest  trace  ofanv  substance  capable 
of  facilitating  this  conbination ;  and  we  cannot,  therefore,  explain  the  manner  by 
which  Nature  has  brought  it  about.  The  most  remarkable  of  these  phenomena 
is  that  of  Geiser,  in  Iceland ;  a  very  hot  spring  which  deposits  a  border  of  silica 
around  its  basin,  and  forms  crystals,  stalactites,  and  incrustations. 

The  mechanical  cohesion  between  .silica  and  water  is  also  very  trifling.  When 
silica  is  moistened,  it  does  not  imbibe  the  water  with  avidity ;  neither  does  it 
form  a  tenacious,  ductile,  and  unctuous  paste  with  that  fluid  :  at  the  utmost  it 
never  retains  more  than  half  its  weight  of  water,  and  it  also  allows  that  fluid 
to  evaporate  very  quickly. 

The  following  is  one  of  the  characteristics  by  which  silica  is  chiefly  distin- 
guished from  most  other  bodies  ;  that  it  is  not  operated  upon  or  dissolved  by  aov 
acid,  excepting  the  fluoric.  Silica  reduced  to  a  fine  powder  may  be  boiled  witn 
sulphuric,  nitric,  or  muriatic  acid,  without  the  smallest  portion  of  it  being  taken 
Uj>.  It  is  only  when  in  a  state  of  fusion  that  borax  and  phosphoric  acid  combine 
with  it.  Fluoric  acid  is  the  only  one  that  dissolves  it,  forming  with  it  a  gaseous 
compound,  and  thus  possessing  the  power  of  carrying  the  fixed  substance  with  it 
when  evaporated. 

The  fixed  alkalies,  on  the  contrary,  whether  in  their  caustic  state  or  combined 
with  carbonic  acid,  easily  unite  with  silica,  and  quickly  dissolve  it.  If  potassa 
or  soda  be  fused  in  contact  with  silica,  it  will  cause  the  silica  to  fuse  and  enter 
into  combination  with  it.  The  product  resulting  from  this  combination  varies  in 
its  nature  according  to  the  proportions  of  the  component  substances  employed, 
when  silica  is  the  predominating  ingredient,  the  resulting  compound  is  the  useful 
substance  of  glass.  The  greater  the  quantity  of  silica,  the  more  capable  is  the 
glass  of  resisting  the  action  of  air  and  acids.  If,  on  the  contrary,  too  great  a 
quantity  of  alkali  has  been  used,  the  glass  soon  becomes  dulled  by  exposure  to 
the  atmosphere,  and  is  likewise  much  more  susceptible  of  the  action  of  con- 
centrated acids.  During  the  fusion,  metallic  oxides  are  absorbed  by  the  glass, 
to  which  they  impart  various  colors.  The  green  hue  so  frequently  seen  is  pro- 
duced by  oxide  of  iron  being  combined  with  the  silica.  When  this  glass  is  sub- 
sequently de-oxidized  by  the  act  of  the  solar  rays,  it  loses  the  transparency,  and 
becomes  tinted  with  the  various  hues  of  the  rainbow. 

When  the  alkali  predominates,  and  the  mixture  is  composed  of  four  parts  of 
alkali  and  one  of  silica,  the  product  is  a  vitreous  transparent  mass,  which  quickly 
absorbs  moisture  from  the  air,  and  resolves  into  a  thick  liquid.  This  substance 
is  perfectly  soluble  in  water,  and  is  known  by  the  name  of  silicious  liquor,  or 
solution  of  flints. 

We  thus  obtain  a  solution  of  silica,  but  only  through  the  medium  of  its  com- 
bination with  an  alkali.  If  the  alkali  be  neutralized  by  an  acid,  the  silica  will 
be  precipitated  from  the  solution,  and  fall  to  the  bottom  of  the  vessel.  It  is  only 
when  the  silicious  solution  contains  too  great  a  proporion  of  water,  or  when  an 
excess  of  acid  has  been  added  to  it,  that  the  precipitation  does  not  take  place 
until  the  liquid  has  been  evaporated.  This  pl^enomenon  has  received  several 
very  different  explanations  ;  the  probable  cause  is  the  excessive  weakening  of  the 
attraction  of  cohesion  between  the  particles  of  the  silica.  A  more  systematic 
and  certain  method  of  obtaining  pure  silica  is,  therefore,  to  evaporate  the  silicidus 
solution  diluted  and  saturated  with  an  excess  of  acid,  then  again  to  dilute  the 
residue  with  water,  and  wash  the  precipitate  several  times. 

Among  the  bodies  in  whose  composition  silica  forms  the  principal  ingredient, 
and  which  exhibit  its  characters  in  the  highest  degree,  we  shall  notice  the  fol- 
lowing, as  those  of  which  it  may  be  useful  to  the  agriculturist  to  possess  some 
knowledge. 

1.  All  precious  stones,  with  the  exception  of  the  diamond :  viz.,  the  rttby,  sap- 
phirCf  emerald,  chrysolite,  topaz,  hyacinth,  amethyst,  chalcedony,  cornelian,  agate, 
and  garnet, 

2.  Fire-flints  and  petro-silex.    The  first  of  these  are  foimd  in  heaps  op  «U 
plains,  es]         ""    " 
embedded 


especially  in  countries  which  have  a  sandy  soil,  and  also  in  chalk  hUU 
cd  in  the  purest  chalk.    Geologists  have  long  been  endeavoring  to  dis-  | 


corer  how  the  flints  came  to  be  lodged  or  produced  in  such  a  situation.  There 
iB  some  plausibility  in  the  supposition  that  the  lime  has  been  converted  into  silica, 
for  the  transition  of  lime  into  a  state  of  flint  is  often  observed  ;  and  organic  re- 
mains are  frequently  found  in  the  middle  of  the  flint,  thus  proving  its  recent 
fonnation.  The  utility  of  this  kind  of  flint  is  as  notorious  as  it  is  extensive. 
The  fabrication  into  gun-flints  is  of  great  importance.  Formerly,  this  art  was 
onlv  known  and  practiced  m  England,  Spain  and  France ;  it  is  now  understood 
aDd  used  in  the  Austrian  States.  We  may  also  observe  that  the  ideas  formerly 
entertained  with  relation  to  this  kind  of  manufacture  were  rather  singular ;  it 
was  thought  that  the  stones  were  found  in  a  rough  state  upon  the  mountains,  and 
cut  and  sharpened  by  machinery.  At  present,  there  is  no  doubt  that  thev  are 
manußictured  by  steel  tools  worxed  by  the  hands  of  skillful  workmen.  All  fire- 
flints,  however,  are  not  equally  well  adapted  for  this  purpose :  some  are  too  soft ; 
while  others,  when  struck  by  the  hammer,  fall  into  irregular  fragments.  Fred- 
eric William  the  First,  king  of  Prussia,  sent  an  armorer  to  St.  Ange,  to  work 
there,  and  learn  the  art  of  making  gun-flints.  This  man  learned  the  art,  and  re- 
turning after  a  time,  made  flints  with  the  stone  found  in  Prussia  ;  but  they  were 
80  brittle  that  they  flew  to  pieces  on  the  second  firin£^. 

Besides  this  use  of  them,  fire-filints  are  also  employed  in  the  manufacture  of 
enamel,  and  of  stone^wares ;  likewise  for  polishing  glass,  makine  burnishers  for 
book-binders  and  gilders,  and  in  the  composition  of  glass,  especially  ofthat  beau- 
tiful substance  caUed  English  flint-glass. 

Petro'silex,  or  the  horn-stone  of  the  Germans,  bears  some  resemblance  to  the 
preceding,  but  it  has  the  dull  appearance  of  horn  and  a  scaly  fracture. 

3.  Felsvar  has  a  lamellated  texture,  and  is  frequently  flesh-colored  ;  it  breaks 
into  rhomooidal  fragments.  It  is  found,  in  beds  and  vems,  in  several  other  kinds 
of  stones.* 

4.  Quartz  is  composed  of  crystalline  and  vitreous  particles.  It  breaks  into  an- 
ealai  fragments.  It  is  often  found  of  a  white  hue  and  transparent,  sometimes  in 
large  masses  and  sometimes  in  crystals.  When  these  latter  are  large,  transpa- 
rent, and  of  a  columnar  shape,  it  is  called  rock-crystal, 

5.  Granite,  gneiss  and  porphyry  are  composite  minerals,  possessed  of  great 
hardness,  and  are  formed  of  different  stones.  They  constitute  the  basis  of  primi- 
tive rocks,  and  are  also  met  with  in  large  masses  in  plains.  Granite  is  composed 
of  quartz,  felspar,  and  another  stone  of  an  argillaceous  nature,  called  **  mica.^^f 
The  grain,  as  well  as  color,  varies  in  difi'erent  ways.  Gneiss  closely  resembles 
granite ;  it  is  composed  of  felspar,  quartz,  and  mica ;  the  parts  are  more  inti- 
matelv  united  than  those  of  granite,  and  it  generally  presents  a  schistose  and 
lamellated  texture.  Porphyry  consists  of  felspar,  quartz,  and  hardened  clay  or 
jasper,  and  sometimes  also  of  a  portion  of  mica. 

6.  Sand  is  probably  formed,  tor  the  most  nart,  of  quartz,  as  it  does  not  differ 
essentially  from  that  mineral  in  its  chemical  composition.  Immense  floods  of 
water,  the  action  of  the  atmosphere,  and,  probably,  also  that  of  fire  and  other 
agents,  have  reduced  the  quartz  to  fragments,  which  have  subsequently  acquired 
a  rounded  form  by  rubbing  against  each  other,  in  consequence  of  the  motion  com- 
municated to  them  by  the  air  and  water. 

Sand  is  divided  into  three  principal  varieties,  distinguished  from  each  other  by 
the  size  and  transparency  of  the  grains. 

(a)  River  sand  is  composed  of  fine,  clear,  colorless  grains ;  it  is  generally  de- 
posited by  springs  and  rivers. 

(b)  Pearl  sand  is  composed  of  large,  round,  semi-transparent  grains.  It  is 
very  frequently  found  below  the  surface  of  the  ground.  It  is  likewise  vrashed 
up  and  deposited  by  running  water. 

(c)  Moving  sand.  The  grains  of  this  kind  are  of  various  sizes.  It  is  mixed 
with  various  heterogeneous  matters,  and  generally  carries  alumina,  and,  some- 
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times,  also  lime,  along  with  it.  It  is  easily  moyed  by  the  wind,  and  hence  de- 
rives its  name.  It  is  frequently^  heaped  up  in  valleys  by  currents  of  air  and  wa- 
ter, or  collected  in  large  quantities  at  the  base  of  some  obstacle.  These  heaps, 
if  not  united  at  the  surface  by  the  roots  of  plants  growing  on  them,  or  by  a  cer- 
tain portion  of  vegetable  mould,  are  often  carried  away  by  the  wind,  and  cause 
great  damage  to  fertile  meadows  and  plains  on  to  which  they  are  drifted. 

Below  the  surface  of  the  ground,  sand  is  found  in  veins,  or  elongated  strata, 
between  other  layers  of  earth.  It  is  to  these  beds  of  sand  that  we  are  indebted 
for  our  purest  springs.  Water,  as  it  filters  through  them,  deposits  the  heteroge- 
neous matters  which  it  contains,  and  increases  in  clearness  during  the  whole  of 
its  course. 

Although  the  grains  of  sand  are,  for  the  most  part,  composed  of  silica,  they  al- 
ways contain  small  portions  of  alumina  and  oxide  of  iron.  Sand  has  as  little  at- 
traction for  water  as  pure  silica  ;  and  thence,  as  well  «as  from  the  circumstance 
of  its  not  having  the  attraction  of  cohesion  for  humus,  arises  the  sterility  that  at- 
tends soil  composed  in  too  large  proportions  of  that  earth.  When  the  sand  is 
united  into  hard  masses  by  adhesive  natter,  such  as  clay  or  lime,  or  by  mechan- 
ical compression,  it  is  called  sand'Stone.  There  are  various  kinds  of  this  sub- 
stance, all  differing  from  one  another  in  fineness  and  in  density.  They  are  taken 
out  of  the  ground  in  a  soft  state,  and  cut  for  building  purposes,  to  make  door- 
jambs  and  window-sills;  also,  mill-stones,  and  wheels  for  grinding  polisbing- 
tools,  are  made  from  them.  To  this  class  also  belong  filtering-stones,  which  al- 
low water  to  pass  through  them  like  a  sponge,  and  are,  therefore,  used  to  purify 
muddy  water.  This  sand-stone  was  formerly  scarce ;  but  abundant  quantities  en 
it  are  now  found  in  Saxony  and  in  other  countries. 

ALUMINA. 

This  simple  earth  is  mostly  contained  in  the  compoimd  mass,  called  potter's 
earth  or  clay.  Hence  the  ancient  name  of  argillaceous  earth  is  derived ;  but,  as 
it  is  one  of  the  most  essential  constituents  of  a  salt  known  by  the  name  of  o/sim, 
modern  chemists  have  thou|[ht  proper  to  give  it  the  appellation  by  which  it  is  at 
present  distinguished.  It  is  composed  of  a  metallic  basis,  called  aluminum, 
united  with  oxygen.  It  must  not  be  confounded  with  clay,  which  is  a  very  com- 
pound body :  clay,  of  which  we  shall  presently  have  to  speak,  is  a  mixture,  in 
various  proportions,  of  alumina  with  silica  and  oxide  of  iron. 

Alumina  is  the  earth  which,  next  to  silica,  is  found  most  frequently,  and  in  the 
greatest  abundance,  in  our  soils.  Clay,  into  the  composition  of  which  alumina 
always  enters,  exists,  in  a  greater  or  less  degree,  in  every  soil,  and  is  also  found 
in  extensive  strata  beneath  the  surface  of  the  earth.  Moreover,  alumina  forms  a 
constituent  part  of  most  stones,  and  in  some  it  is  the  principal  ingredient.  Or- 
ganic substances  contain  a  very  small  portion  of  it ;  and  a  trifiing  quantity  is 
found  in  the  ashes  of  most  vegetable  substances. 

This  earth  is  of  great  importance  to  the  agriculturist  As  a  constituent  part 
of  clay,  it  always  enters  into  the  composition  of  vegetable  mould.    A  perfect  ac- 

^uaiaUmce  with  it  is  also  essential  to  the  agriculturist,  in  order  to  enable  him 
uly  to  appreciate  the  influence  of  clay  upon  his  fields,  and  the  improvement  or 
deterioration  of  soil  which  it  occasions.  Clay,  likewise,  deserves  attention  on 
account  of  its  utility  in  the  manufacture  of  tiles'and  pottery.  All  these  consider- 
ations should  induce  the  agriculturist  attentively  to  study,' first,  the  properties  of 
pure  alumina  ;  and,  secondly,  those  of  clay. 

Although  the  utility  of  clay,  and  its  employment  in  the  fabrication  of  tiles, 
bricks,  and  earthenware,  have  caused  it  to  oe  known  from  the  very  earliest  pe- 
riods, it  was  not,  until  very  recently,  regarded  as  an  elenientary  substance.  It 
was  for  a  lon^  time  confounded  with  eartn  in  general,  and  afterwards  assimilated 
spmetimes  with  lime,  and  at  others  with  silica,  and  supposed  to  have  acquired 
an  unusual  character  by  the  action  of  acids  and  other  substances.  It  was  not  un- 
til the  middle  of  the  last  century  that  alumina  was  proved  to  be  a  peculiar  earth, 
which  ought  not  to  be  confounded  with  others  ;  and  it  was  only  at  the  commence- 
ment of  the  present  century  that  its  metallic  basis  was  discovered.  Notwith- 
standing the  abundance  of  alumina,  it  is  never  found  in  nature  in  a  state  of  abso- 
lute purity ;  it  is  usually  combined  with  other  earths  and  metallic  oxides,  and, 
sometimes,  also  with  acids.    In  the  garden  attached  to  the  college  at  Halle, 
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white  earthy  substances  were  found,  which  were  for  a  time  regarded  as  pure 
alumina ;  but,  on  the  one  hand,  it  was  proved,  by  a  more  precise  chemical  anal- 
ysis, that,  although  consisting  chiefly  of  alumina,  it  also  contained  lime  and  oxide 
oCaoD. ;  and,  on  the  other,  it  is  probable  that  the  substance  in  question  was  not 
a  product  of  Nature,  but  of  the  labors  of  certain  alchemists  who  had  resided  up- 
on the  spot. 

It  is  by  chemical  processes  alone  that  alumina  can  be  obtained  perfectly  pure, 
and  separate  from  ail  foreign  bodies.  The  easiest  and  most  common  method  of 
obtaining  it  in  this  state  is  to  prepare  it  from  alum,  in  which  it  exists  in  combi- 
nation with  sulphuric  acid.  The  alum  having  been  dissolved  in  water,  the  sul- 
phuric acid  is  neutralized  with  an  alkali,  and  the  alum  precipitated.  Certain 
other  processes  are,  however,  necessary  to  purify  it  completely  from  the  hetero- 
geiieous  substances  with  which  it  is  mixed. 

Alumina  is  incapable  of  combining  with  carbonic  acid,  or,  at  all  events,  of  form- 
ing a  solid  compound  with  it,  as  is  the  case  with  lime  and  maghesia ;  and  this 
pronertv  particularly  distinguishes  it  from  magnesia.  Several  authors  have,  un- 
doubtedly, spoken  of  the  combination  of  alumina  with  carbonic  acid ;  but  De 
Saussiu-e  has  shown  that,  chemically,  pure  alumina  has  not  the  slightest  affinity 
for  carbonic  acid. 

The  physical  properties  of  this  earth  are  varied,  to  a  certain  extent,  by  the 
means  which  are  taken  to  separate  it  from  the  substances  with  which  it  is  united, 
and  by  the  quantity  and  quality  of  the  agents  employed.  Properties  appertain- 
ing to  clay  have  frequently  been  ascribed  to  alumina ;  and  hence,  undoubtedly, 
have  arisen  the  variations  m  the  accounts  which  different  chemists  have  given  of 
it.  These  discrepancies  are  not,  however,  of  sufficient  magnitude  to  cause  alimi* 
ina  to  be  confounded  with  other  earths. 

It  is  a  white  pulverulent  substance,  and  soft  to  the  touch :  it  has,  properly 
speaking,  no  taste  ;  but,  when  placed  on  the  tongue,  causes  a  peculiar  sensation, 
arising  from  the  absorption  of  moisture.  The  peculiar  odor  given  out  by  crude 
clay,  especially  when  moistened  by  breathing  upon  it  or  in  any  other  manner,  is 
not  characteristic  of  pure  alumina ;  and  those  who  have  considered  it  to  be  so  are 
in  error. 

Alumina  appear^  to  have  a  greater  affinity  for  water  than  any  of  the  other  ele- 
mentary earths,  since  it  retains  a  greater  quantity  of  it ;  it  likewise  contracts  a 
much  stronger  mechanical  cohesion  with  this  fluid  than  the  others.  But  this  lat- 
ter property  is  found  to  differ  considerably  in  the  various  preparations  that  are 
made  with  alumina.  When  it  has  been  recently  precipitated,  it  often  contains, 
before  it  is  dried,  a  quantity  of  water  equal  to  six  times  its  own  weight ;  where- 
as, after  having  been  dried  ät  a  moderate  heat,  it  is  incapable  of  retaining  more 
than  one  and  a  half  times,  or,  at  most,  twice  its  own  weight,  without  dropping. 
When  it  has  been  made  red  hot,  or  even  dried  at  a  very  high  temperature,  it  b^ 
comes  incapable  of  retaining  more  than  a  very  small  portion  of  water. 

Alumina,  when  nioistened  with  water,  forms  a  paste  possessing  more  or  less  of 
an  unctuous  character ;  but  this  paste,  when  made  with  pure  alumina,  is  never 
80  ductile  as  that  which  is  formed  of  crude  clay,  neither  does  it  receive  any  shape 
which  may  appear  desirable  to  give  it  with  the  same  facility. 

This  earth  is  insoluble  in  pu:*e  water.  When  it  is  mixed  with  a  large  quanti- 
ty of  that  fluid,  the  panicles,  being  separated  to  a  considerable  distance  from  one 
another,  appear  to  be  semi-transparent ;  it  becomes  divided  into  extremely  small 
molecules,  which  fall  very  slowly  to  the  bottom  of  the  vessel — the  water  not  re- 
taining the  smallest  quantity  in  solution.  But  if  we  impregnate  that  fluid  with 
carbonic  acid,  it  is,  according  to  De  Saussure,  then  capaole  of  dissolving  a  small 
quantity  of  the  alumina ;  this  combination  is,  however,  so  feeble,  that  it  soon  de- 
composes when  exposed  to  the  air — the  liquid,  which  was  at  first  limpid,  becom- 
ing turbid,  and  depositing  the  alimiiua  at  the  bottom  of  the  vessel,  in  the  form  of 
a  Ught  gelatinous  sediment. 

At  a  gentle  heat  of  about  18  or  20  de^ees  of  Reaumur,*  alumina  allows  the 
water,  which  is  imperfectly  united  with  it,  to  evaporate ;  but  this  degree  of  tem- 
perature is  not  sumcient  to  deprive  it  of  all  the  fluid  it  contains — which,  accord« 
ing  to  Buchholtz,  amounts  to  28  per  cent,  of  the  weight  of  the  earth,  and,  ac- 
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cording  to  De  Saussure,  to  a  considerably  greater  quantity.    A  very  intense  heat 
is  required  to  effect  an  entire  separation  of  the  water  from  it. 

Alumina  is  infusible  at  all  ordinary  temperatures  ;  but  in  the  focue  of  a  large 
burning  mirror,  or  in  a  fire  fed  by  a  stream  of  pure  oxygen  gas,  it  undergoes  a 
species  of  fusion,  which  does  not,  however,  produce  a  complete  vitrification. — 
When  mixed  with  Jime,  it  maybe  completely  fused  ;  and,  when  united  to  silica, 
its  tendency  to  fusion  is  increased.  Incandescence,  however,  always  causes  a 
very  considerable  alteration  in  its  properties:  the  effect  produced  is  not  exactly 
that  of  fusion,  but  a  kind  of  coagulation ;  the  alumina  loses  the  cohesive  attrac- 
tion for  water,  and  becomes  hard  to  the  touch  ;  when  mixed  with  that  fluid  it  no 
longer  forms  an  unctuous  paste,  and,  upon  the  whole,  approximates  more  nearly 
in  its  properties  to  silica.  Hence  it  happens  that  clay  partly  loses  the  ductility 
by  the  action  of  the  fire.  This,  also,  in  some  measure,  explains  to  us  the  ^ood 
effects  that  are  produced  by  burning  argillaceous  soils.  Alumina,  which  has  been 
made  red  hot,  can  only  be  restored  to  the  primitive  state  by  dissolving  it  in  acids, 
and  then  precipitating  by  means  of  an  alkali. 

The  earth  in  question  does  not  appear  to  possess  any  alkaline  properties,  as  it 
produces  no  change  in  the  tint  of  the  colored  papers  which  are  used  as  tests  for 
alkalies.  It  is  also  incapable  of  combining  with  sulphur  like  the  alkalies,  lime, 
and  magnesia.  We  are  not  acquainted  lyith  any  direct  experiment  which  proves 
that  alumina,  in  a  state  of  purity,  can  enter  into  combination  with  oxygen,  nydro- 
gen,  nitrogen,  or  carbon ;  it  is,  nevertheless,  probable  that  it  has  an  affinity  for 
these  substances ;  at  all  events,  it  has  an  affinity  for  their  compounds,  as  is  seen 
in  the  humus. 

On  the  other  baud,  alumina  has  a  very  powerful  affinity  for  the  other  earths, 
and,  in  certain  cases,  enters  readily  into  chemical  combination  with  them.  It 
has  a  very  great  tendency  to  unite  with  silica,  and,  according  to  Guyton,  can  even 
precipitate  that  substance  from  its  solution  in  an  alkali.  It  is  in  consequence  of 
this  affinity  that  we  so  often  find  silica  in  nature  combined  with  alumina  in  form- 
ing the  compound  called  clay. 

Lime,  also,  has  a  strong  affinity  for  alumina.  This  explains  the  great  fusibil- 
ity of  these  earths  when  mixed,  and  still  more  clearly  proves  the  power  of  alum- 
ina to  decompose  lime-water,  and  separate  the  lime  from  its  oolution.  If  recent- 
ly precipitated  alumina  be  thrown  into  lime-water,  the  liquid  loses  the  alkaline 
taste,  and  the  alumina  falls  to  the  bottom  of  the  vessel,  carrying  the  lime  along 
with  it.  This  separation  of  the  latter  can  only  result  Ärom  the  chemical  affinity 
of  the  alumina  for  it,  and  from  an  actual  combination  of  the  two  earths. 

Alumina  is  easily  dissolved  in  acids  when  it  has  been  only  partially  dried  ;  but, 
after  having  been  ignited,  the  dissolution  is  attended  with  greater  difficulty. — 
The  solution  takes  place  without  effervescence  or  any  rise  of  temperature.  J3ut 
this  earth  does  not  possess  the  power  of  depriving  acids  of  all  their  acidity,  and 
of  wholly  neutralizmg  them  ;  and  in  this  respect  it  differs  essentially  from  the 
alkalies  and  alkaline  earths.  The  solutions  nave  an  astringent  ta&te,  and  com- 
municate a  reddish  tint  to  blue  litmus  paper.  The  results  of  compounds  of  alum- 
ina with  acids  are  salts,  some  of  which  are  crystallizable,  and  others  are  not ;  but 
most  of  them  are  easily  soluble  in  water.    Alumina  has  a  strong  affinity  for  sul- 

Ehuric  acid,  in  combination  with  which  it  forms  a  viscous  substance,  which  sooq 
ecomes  moist  when  exposed  to  the  air  ;  if  a  little  potassa  is  added  to  this  com* 
pound,  alum  is  formed.  This  earth  may,  however,  contain  a  small  portion  of 
sulphuric  acid  without  forming  a  saline  compound ;  it  is  on  this  account  that 
it  18  often  difficult  to  effect  a  complete  separation  between  these  two  bodie«. 
When  precipitated  from  a  solution  of  alum,  the  alumina  carries  with  it  a  small 
<]uantity  of  sulphuric  acid,  from  which  it  can  (»liy  be  purified  by  repeated  wash- 

The  muriatic,  nitric  and  phosphoric  acids  do  not  form  crystallizable  salts 
when  brought  into  combination  with  alumina ;  most  of  them,  on  the  contrary, 
produce  viscous  Bolutiona. 

The  alkali^  exert  an  action  on  alumina  which  it  is  very  imoortant  to  notice, 
both  because  it  may  serve  as  a  distinguishing  characteristic  or  this  earth,  and 
because  it  is  frequently  resorted  to  for  the  purpose  of  separating  alumina  from 
other  substances.  Lime  and  magnesia  are  not  operated  upon  by  pure  alkalies, 
whereas  alumina  is  completely  dissolved  by  them.    The  combination  takes  place 
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the  more  easily,  in  proportion  as  the  alumina  has  been  more  recently  precipitated, 
and  contains  a  greater  quantity  of  moisture ;  and  it  is  very  difficult  to  effect  it 
when  the  earth  has  been  previously  i^ited. 

Ammonia  will  disclose  a  very  small  quantity  of  alumina,  but  potassa  and  soda 
dissolve  a  much  greater  portion  of  it  and  with  much  ^eater  rapidity.    When 
I  moistened  alumina  is  thrown  into  a  warm,  caustic,  alkahne  lye,  it  dissolves,  and 
I  the  liquid  becomes  transparent;  but  when  the  alkalies  are  completely  saturated 
with  carbonic  acid,  they  no  longer  dissolve  this  earth. 

All  the  alkalies,  together  with  lime  and  magnesia,  have  a  stronger  affinity  for 
acids  than  alumina  possesses;  they  uiay, thereiore,  be  used  to  separate  the  latter 
from  its  combinations.  Thus,  for  example,  the  solution  of  alumina  in  an  alkali 
i  is  immediately  decomposed  by  the  addition'of  an  acid  ;  and  the  alumina  itself  is 
precipitated  from  its  solution  in  an  acid  by  the  addition  of  any  of  the  alkalies, 
the  affinity  of  which  for  acids  is  greater  than  that  of  alumina. 

CLAY. 

Clay,  as  we  have  already  observed  is  a  compound  of  silica  and  alumina.  These 
two  earths  are  not  merely  mingled  together  in  it,  as  is  generally  supposed,  but 
chemically  combined.  A  large  proportion  of  the  clay  fourd  in  nature  is  also 
mixed  with  an  extra  quantity  of  silica,  which  exists  in  it  in  the  form  of  sand  of 
various  degrees  of  fineness.  This  sand  may,  however,  be  separated  from  it  by 
simple  washing,  or  by  a  mode  which  experiment  has  lately  shown  to  be  much 
better,  by  boilmg  the  mixture  in  water ;  but  that  portion  of  silica  which  is  in 
direct  combination  with  the  alumina  can  only  be  separated  by  the  action  of 
chemical  re-agents.  Clay  not  only  differs  ia  appearance  both  from  silica  and  alu- 
mina, but  even  its  properties  do  not  correspond  in  that  degree  which  might  be  ex- 
pected from  the  proportion  in  which  these  two  substances  are  united  in  it.  It 
has  peculiar  properties  which  a  mechanical  mixture  of  silica  and  alumina  cannot 
be  made  to  exhibit.  Nature  seems,  indeed,  to  have  reserved  to  herself  the  power 
of  effecting  this  intimate  union ;  for,  although  means  have  been  discovered  of 
effecting  the  combination  of  silica  and  alumina  by  chemical  processes,  the  com- 
pound thus  formed  does  not  constitute  a  true  clay. 

Clav  always  contains  iron  in  a  higher  or  a  lower  state  of  oxidation  ;  and  it  is 
probaSle  that  this  metal  constitutes  an  essential  part  of  it.  Oxide  of  iron  is 
formed  by  the  union  of  the  metal  with  oxygen,  and  this  combination  is  easily  effect- 
ed by  the  action  of  moisture.  The  colors  of  the  oxide  varv,  according  to  the  de- 
gree of  oxidation,  from  black  to  yellow,  brown,  and  red  ;  tbe  black  tint  indicates 
the  lowest  degree  of  oxidation,  and  the  red  the  highest.  Oxide  of  iron  is  an 
insipid,  inodorous  powder,  insoluble  in  water,  but  easily  soluble  in  acids,  and  in 
combination  with  these  latter  it  forms  salts,  which  have  the  smell  of  ink.  These 
ferruginous  salts  are,  in  their  turn,  decomposed  by  alkalies,  because  the  latter 
have  a  superior  affinity  for  acids.  Astringent  vegetables,  or  those  which  con- 
tain tannin,  such  as  gall-nuts  and  oak-bark,  separate  the  iron  from  the  acid ;  and 
the  precipitated  iron  being  divided  into  very  minute  particles,  tinges  the  fluid 
with  a  black  hue. 

Iron  is  sometimes  operated  upon  in  the  ground  by  an  acid,  generally  by  car- 
bonic acid,  with  which  it  forms  an  insoluble  compound,  wholly  devoid  of  taste, 
and  indifferent  if  not  useful  to  vegetation.  Other  acids  expel  the  carbonic  acid 
from  this  compound,  causing  an  effervescence  like  that  produced  when  an  acid  is 
poured  upon  chalk.  This  circumstance  once  led  me  into  error  in  a  superficial 
examination  which  I  was  making  on  a  «ample  of  clay  that  was  supposed  to  con- 
tain marl. 

Oxide  of  iron  is  sometimes  combined  with  phosphoric  acid,  especially  in 
manhes,  where  that  acid  is  produced  by  the  decomposition  of  organic  bodies. 
I  This  compound  is  equally  insoluble  with  the  last,  but  it  is  nevertheless  thought 
to  be  injurious  to  veeetation. 

When  iron  is  combined  in  the  soil  with  sulphuric  acid,  produced  by  the  decom- 
position of  iron-pyrites,  it  forms  the  neutral  salt  commonly  calleo  "green  vitriol." 
SThis  salt,  when  mixed  in  a  very  small  proportion  of  clay,  appears  always  to 
exert  an  injurious  action  upon  vegetation ;  mdeed,  sulphuric  acid  has  never  oeen 
found  to  be  favorable  to  vegetation  excepting  upon  calcareous  soils,  in  which  the 
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acid  immediately  combines  with  lime,  and  thusfonning  gypsum,  instead  of  being 
united  with  iron. 

It  is  only  when  combined  with  vegetable  mould,  or  other  substances  containing 
large  quantities  of  carbon,  and  even  then  used  in  verjr  small  quantities,  that  the 
sulphate  of  iron  (green  vitriol)  has  produced  a  fertilizing  effect,  or  any  great  im- 
provement of  the  soil.  We  snail  enlarge  farther  on  this  subject  when  we  come 
to  treat  more  particularly  of  manures. 

Clay  has  probably  been  formed  by  the  decomposition  of  hard  rocks  or  stones. 
Many  compact  minerals,  composed  of  alumina,  silica,  and  oxide  of  iron,  are  de- 
composed by  the  action  of  the  atmosphere,  and  transformed  into  clay ;  among 
the  prmcipal  of  these  are  argillaceous  schists,  which  are  frequently  met  with* 
aud  m  some  places  compose  whole  mountain  chains,  and  also  felspar.  This  kind 
of  decomposition  is  constantly  going  on  before  our  eyes,  naked  rocks  of  clay-slate 
becoming  covered  with  a  stratum  of  clay,  in  which  vegetables  speedily  take  root. 
This  light  covering  may  easily  be  thickened  and  increased  by  separating  the  lay- 
ers of  the  schist  by  means  of  a  plow,  and  decomposing  them  with  fresh  manure, 
which  seems  to  have  the  power  of  accelerating  the  disintegration. 

The  clay  formed  by  this  insensible  operation  of  nature  was,  probably,  in  for- 
mer ages,  displaced  by  the  action  of  running  water,  and  deposited  in  the  plains 
as  we  see  it  at  present.  Besides,  it  has,  according  to  all  appearance,  attracted 
certain  substances  from  the  atmosphere,  particularly  oxygen. 

The  three  substances  of  which  clay  is  chiefly  composed,  viz.,  alumina,  silica, 
and  oxide  of  iron,  are  united  in  it  in'  very  different  proportions,  and  we  seldomi 
find  two  kinds  of  clay  exactly  the  same  composition.  In  the  greater  number  of 
cases,  silica  is  the  predominating  ingredient ;  the  quantity  of  this  substance  fre- 
quently amounts  to  93  parts  in  100  without  the  mixture  losing  the  properties  of 
clay.     Alumina  very  rarely  forms  the  principal  conponent  part. 

From  the  results  of  recent  experiments  made  in  our  laboratory,  we  have  found 
that  clay  which  has  been  freed  from  sand  by  washing  the  silica,  is  still  found  to 
exist  in  two  different  states.  First,  when  this  clay  is  boiled  for  a  considerable 
time  and  in  a  sufficient  quantity  of  water,  it  deposits  a  kind  of  silica  which  cer- 
tainly cannot  be  called  sand,  but  which  is  nevertheless  composed  of  grains  even 
less  minute  than  those  which  are  precipitated  from  a  solution  of  nmts.  The 
quantity  of  this  silica  which  can  be  thrown  off  by  ebullition,  varies  in  different 
kinds  of  clay,  and  cannot  be  separated  from  them  without  great  difficulty  ;  and 
even  when  the  separation  has  been  effected  with  all  possible  care,  there  still  re- 
mains a  large  quantity  of  silica  in  the  clay,  which  can  only  be  got  rid  of  bj 
chemical  re-agents.  We  are  still  carefully  prosecuting  these  researches,  princi- 
pally with  the  view  of  arriving  at  some  positive  conclusion  with  respect  to  a  fact 
which  at  present  we  consider  probable ;  viz.^  that  all  kinds  of  clay,  when  freed 
from  that  portion  of  silica  which  is  united  with  them  bv  a  less  intimate  and 
merely  in  a  mechanical  combination,  contain  equal  or  nearly  equivalent,  portions 
of  that  earth  and  alumina. 

The  quantity  of  oxide  of  iron  contained  in  clay  varies  from  one  to  ten  or  twelre 
parts  in  a  hundred. 

Sometimes  clay  contains  oxide  of  manganese  also ;  but  this  substance  is  rarely 
met  with,  and  only  in  small  quantities. 

Clay  is  not  always  of  one  color :  it  is  foimd  to  be  white,  grey,  brown,  red, 
black,  and  in  all  the  various  shades  of  these  colors.  Sometimes  the  variations 
are  chiefly  attributable  to  combustible  matters,  such  as  humus,  and  to  a  kind  of 
bituminous  substance  ;  these  latter  communicate  to  the  clay  a  grey  tint,  inclining 
to  black,  and  sometimes  make  it  auite  black.  But  such  clays,  when  submitted 
to  the  action  of  fire,  become  perfectly  white ;  because,  during  this  action,  the  car- 
bon combines  with  oxygen,  and  escapes  in  the  form  of  carbonic  acid.  The  colors, 
however,  mostly  arise  from  the  presence  of  oxide  of  iron,  and  sometimes,  also, 
from  that  of  oxide  of  manganese ;  the  different  shades  depending  partly  upon  the 
relative  quantities  of  these  substances  contained  in  the  clay,  and  partly  upon  the 
degrees  of  oxidation.  The  color  approaches  the  more  nearly  to  bright  yellow, 
deep  yellow,  or  red,  as  the  iron  may  be  in  a  higher  state  of  oxidation.  Clays  of 
this  description  do  not  become  white  when  ignited;  on  the  contrary,  the  oxide  of 
iron  which  they  contain  takes  up  an  additional  quantity  of  oxygen— the  iron  be- 
coming peroxidized->and  the  color  then  changes  to  brick-red.    All  clays  which 
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coDtain  from  foar  to  six  parts  in  a  hundred  of  oxide  of  iron,  acquire  this  tint  by 
ignition — the  depth  of  the  color  increasing  in  proportion  to  the  quantity  of  oxide 
that  is  present. 

Sometimes  the  clay  derives  the  color  from  the  joint  presence  of  oxide  of  ircm, 
vegetable  mould,  and  of  bituminous  substances.  Clays  of  i this  kind  acquire  a 
lighter  color  by  ignition,  because  the  vegetable  matter  from  which  their  color 
partly  arises  is  yolaiilized  ;  but  they  never  become  perfectly  white,  because  the 
oxide  of  iron,  which  is  also  concerned  in  the  production  of  the  color,  remains  be- 
hind. The  loss  of  color  which  these  clays  experience  from  ignition  depends, 
therefore,  upon  the  relative  quantities  of  oxide  of  iron  and  of  combustible  matter 
which  they  contain :  where  the  color  is  very  materially  diminished  in  intensity, 
we  may  conclude  that  it  was  chiefly  produced  by  the  presence  of  combustible 
matters ;  if  the  contrary,  that  it  arose  nrincipally  from  oxide  of  iron.  Clays  are 
sometimes  found  which  are  perfectly  wnite,  and  these  do  not  contain  any  inflam- 
mable substances.  They  are  not,  however,  wholly  free  from  oxide  of  iron,  but 
the  substance  is  present  in  the  lowest  degree  of  oxidation,  and  incapable  of  com- 
municating any  tint  whatever  to  the  clay.  If,  however,  clays  of  this  description 
are  exposed  to  a  white  heat,  the  iron  becomes  more  highly  oxidized,  and  the  clay 
acquires  a  yellow,  and  sometimes  a  bright  red  tint.  Should  any  white  clays  not 
change  the  color  when  exposed  to  the  action  of  fire,  we  may  venture  to  conclude 
that  they  contain  a  very  small  quantity  of  iron. 

Clay  possesses  the  property  of  exciting  a  peculiar  sensation  in  the  organs  of 
taste  and  smell  in  as  high  a  degree,  at  least,  as  alumina ;  and  it  may  thus  be 
easily  distinguished  from  other  earths.  When  powdered  and  introduced  into  the 
nose,  or  applied  to  the  tongue,  it  absorbs  the  moisture  from  the  orean  to  which 
it  is  applied,  and  adheres  hrmly  to  it.  Clay  has,  moreover,  a  peculiar  odor  not 
possessed  by  alumina,  and  which  is  called  earthy.  This  is  exhaled  very  coni- 
onsly  when  clay  which  has  been  dry  for  some  time  is  moistened ;  and  hence  the 
odor  which  generally  pervades  the  atmosphere  when  rain  falls  after  a  drouth. — 
De  Saussure  attributes  this  eflect  to  oxide  of  iron,  but  it  is  given  out  as  strongly 
fay  clays  which  contain  a  small  portion  of  that  oxide  as  by  those  which  contain  it 
is  much  greater  abundance.  It  is,  at  present,  a  doubtful  point  whether  this  odor 
is  exhaled  hy  the  clay,  or  is  the  consequence  of  some  peculiar  change  in  the  at- 
mosphere which  surrounds  it. 

Among  the  properties  of  clay,  none  are  so  remarkable  as  their  relations  to  wa- 
ter. When  in  a  state  of  comparative  dryness,  although  not  absolutely  free  from 
moisture,  it  absorbs  water  with  facility ;  and  when  it  contains  a  considerable 
quantity  of  that  fluid,  it  forms  a  more  or  leas  tenacious,  adhesive,  and  ductile 
mass,  which  easily  takes  and  retains  any  impression  that  may  be  given  it,  and 
is,  therefore,  capable  of  being  moulded  into  all  sorts  of  shapes.  The  property  in 
question,  which  renders  this  xind  of  earth  so  useful,  is  not  possessed  in  the  same 
degree  by  all  clays ;  those  which  possess  it  in  the  greatest  perfection  are  called 
&t  or  sou  clays,  and  those  which  have  it  in  a  less  degree  poor  clavs.  The  plas- 
tic nature  of  this  substance  ought  not  to  be  attributed  solely  to  tne  presence  of 
alomina,  for  that  earth  in  its  pure  state  does  not  possess  these  oualities  iii  so 
hi^h  a  degree ;  they  seem  rather  to  result  from  the  combination  of  alumina  with 
silica,  and  even  the  oxide  of  iron  seems  to  be  i)artly  concerned  in  their  produc- 
tion. It  ia  true  that  the  fattest  and  most  ductile  clay  contains  the  largest  por- 
tion of  alumina,  and  the  brittle  or  poor  clay  the  least  quantity ;  but  the  degree  of 
dactility  is,  nevertheless,  not' in  exact  proportion  with  the  quantity  of  this  earth 
which  IS  present. 

Clay,  when  saturated  with  water,  is  no  longer  pervious  to  that  fluid.  When 
Water  is  poured  upon  a  cake  or  basin  made  with  clay  paste,  it  remains  on  the 
surface  without  filtering  through  it.  This  faculty  imparts  great  importance  to 
the  presence  of  clay  in  the  upper  stratum  of  the  soil,  and  even  to  those  which 
are  underneath.  It  is  the  clay  thus  situated  which  prevents  water  from  pene- 
trating to  a  peater  depth ;  were  it  not  for  this  stoppage  we  should  not  meet 
with  any  springs  without  boring  down  to  the  solid  rock.  These  beds  of  clay, 
alternating  with  strata  of  earth  permeable  to  water,  are  the  most  ordinary  source 
of  springs,  because  the  water  retained  by  them  can  only  force  a  passage  tor  itself 
in  a  direction  parallel  with  them.  These  beds  are  also  the  cause  of  those 
BWamps,  or  collections  of  stagnant  water,  which  are  sometimes  met  with  in  fields 
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and  plains ;  the  water,  not  being  able  to  penetrate  into  the  evtth,  remains  on  the 
top  of  the  clay  strata  until  it  }a  thoroughly  evaporated,  and  thus  shows  itself  on 
the  surface  of  the  ground.  , 

When  clay  is  macerated  in  a  large  quantity  of  water,  it  renders  that  fluid  tur- 
bid, and  remains  suspended  in  it,  but- the  water  does  not  dissolve  the  smallest 
portion.  A  considerable  time  elapses  before  this  fluid  again  becomes  completely 
limpid.  It  is  in  consequence  of  this  property  that  the  water  of  rivers  whose  bedb 
arc  composed  of  clay  is  always  more  or  less  turbid ;  the  detached  and  finely-di- 
vided particles  of  the  clay  not  being  able  to  settle  at  the  bottom,  by  reason  of 
the  constant  motion  of  the  stream.  It  is  also  from  the  same  cause  that  lands  in- 
undated by  rivers  which  have  burst  their  banks  are  generally  covered  vf  ith  clay ; 
for  the  sand  which  the  waters  carry  with  them,  being  heavier,  quickly  sinks  to 
the  bottom,  and  is  deposited  at  random  in  heaps ;  while  the  clay,  being  very  mi- 
nutely  divided,  and,  as  it  were,  diff'used  through  the  mass  of  water,  is  carried  to 
a  greater  distance,  and  not  deposited  until  the  water  has  become  stagnant.* 

W  hen  clay  is  exposed  to  frost,  cracks  or  fissures  are  formed  in  it ;  indeed,  it  is 
sometimes  completely  disintegrated.    This  separation  of  masses  of  clay  and  com- 

*  All  the  earths  found  in  cultivated  soiU  have  a  very  considerable  attraction  for  atmospheric  moisture ; 
and  when  they  are  mixed  with  organic  decomposing  substances,  or  pulverized,  this  power  is  materially  in- 
ezeased.  This  nropeny  of  the  sous  ho  cultivates  cannot  be  too  cazeAilly  ke^  in  view  by  the  flinner.  It  is 
one  of  the  chief  reasons  why  fallowing,  deep  plowing  orsubsoiling  are  so  fertilizing  in  their  etfl^ts ;  and  why 
j^nts,  growing  on  cultivated  soils,  are  able  to  maintain  themselves  in  health,  even  in  the  dryest  seasons.— 
Tlie  extent  of  this  attractive  property  of  the  eanhs  and  soils  may  be  ascertained,  experimentaUy,  by  either 
euqxudnff  a  given  weight  of  the  previously  well-dried  earth  to  a  moist  atmosphere  for  a  stated  period,  sad 
then  welghinff  it  again  to  discover  the  amount  of  the  moisture  absorbed ;  or  else,  by  confining  a  dven  por- 
tion of  the  dned  earth  in  a  confined  portion  of  air,  and  then,  by  the  hygrometer,  determining  the  degree  of 
'  ;h  has  been  produced  by  the  earth  confined  in  it 
eriments  of  Professor  Leslie,  nude  with  a  very  delicate  hygrometer,  when  thoroughly  dried 


'  dryness  which  has  been  produced  by  the  earth  confined  in  it 

In  the  experiments  of  Professor  Leslie,  nude  with  a  very  .  ^  „   , 

xud,  introduced  into  a  confined  portion  of  air,  saturated  with  moisture,  indicated  a  dryness  of  93 


I  circamstances,  indicated  a  dryness  of. . 


.84  degrees» 
75       " 


I  the  e: 

Srdenmoi 
grecs, 

The  same  weight  of  alumina,  under  the 

Carbonate  of  magnesia 

Carbonate  of  lime 70 

Pipe-clay 85       " 

Shelly  sea«and , 70       •* 

Greeiutooe  resolved  into  soil 99       " 

Süica 40       " 

In  my  own  experiments  with  varioos  earths  and  soils,  the  specimen  was  previously  dried  in  a  tenperar 
tare  of  218°,  and  then  exposed  to  air  saturated  with  moisture,  at  (XP,  for  diree  hours — ^uuder  these  dream- 


1,000  parts  of  clay  gained  S9  parts. 

1.000       "       coal  ashes      •*      14     *« 
1,00Q       "       lime  "11 


1.000  parts  of  gypsum  gained  9  parts. 
1,000       "       chalk  "      4     « 


And  when  exposed  for  eighteen  hours  to  air  at  the  temperature  of  620  (••  Essay  on  Salt,"  pi  7>— 

1,000  parts  of  rich  soil,  near  Maldon,  in  Essex,  worth  two  guineas  an  acre,  gained 25  parti. 

1,000  parts  of  the  same  field,  which  had  been  salted  with  12  bushels  of  salt  per  acre,  gained  97    "* 

1,000,  which  had  been  salted  with  6  bushels  per  acre,  gained 96    " 

In  ue  experiments  of  Professor  Schubler,  the  amount  01  the  moisture  absorbed  by  the  earths  was  ssee^ 
tained  at  four  different  periods,  viz.  12,  04,  48.  and  72  hours ;  the  temperature  of  the  atmosphere  in  which 
they  were  exposed  was  between  59  and  6S0  ("  Journal  EnfriiBh  Ac.  Soc."  vol.  L  p.  196),  and  each  eanh  was 
spread  over  a  sui^ce  of  fifty  square  inches.    The  amount  uworbed  is  suted  in  grains : 


1,000  ginins  of    12  A4>iir«.  24  Ars.  4»krt.  72  Ars. 

SiUcions  sand 0            0  0  0 

Calcareous  sand 2            3  3  3 

Gypsum  powder 1111 

Sandyday 21           26  96  28 

Loamyclay 25          30  34  35 

Stiffclay 30           36  40  41 


1,000  grains  of 
Grey  pure  day . .  I . . .  .37 

Flue  lime 26 

Fine  magnesia 69 

Garden  mould 35 

Arable  soU 16 

Slaty  msri -34 


lih-s. 

48  kn. 

79  Ar«. 

49 

48 

49 

31 

35 

35 

76 

80 

82 

45 

50 

S8 

22 

23 

93 

S9 

32 

33 

:■ 
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bavy'saw  this  property  of  all  soils  in  its  true  light  "The  soils,"  he  said,  "  that  are  the  most  eflSciem  in  < 
supplying  the  plant  with  water,  by  atmoraheric  absorption,  are  those  in  which  there  is  a  due  mixture  ct 
sand,  finely-divided  chiy,  and  carbonate  or  lime,  (chalk,)  with  some  animal  or  vegetable  matter;  and  which 
are  so  loose  and  light  as  to  be  frcdy  pcrmesble  to  the  atmosphere.  Whh  respect  to  this  quality,  carbonate 
of  lime  and  animal  and  vegetable  matter  are  of  great  use  in  soUs ;  they  give  absorbent  power  to  the  soil. 
wiUiout  giving  it  teiucity.  Sand,  on  the  contrary,  which  also  destroys  teiucity.  gives  Utile  absorbent  power. 
I  have  compared  the  absorbent  power  of  many  soili*  with  respect  to  atmospheric  moisture,  snd  I  have  al- 
ways foimd  it  greatest  in  the  most  fertile  soils ;  so  that  it  aflbrds  one  method  of  Judging  of  the  prodactive- 
neas  of  land.** 

1,000  parts  of  a  celebrated  soil  from  Ormiston  in  East  Lothian,  when  dried  at  a  tempemtnte  of  219P, 
gained  in  an  hour,  by  exposure  to  air  saturated  with  moisture  at  temperature  62°,  18  parts.  1,000  psrts  ofs 
very  fertile  soil  firom  the  banks  of  the  river  Parrett,  in  Somersetshire,  under  the  same  drcumstances,  gaiiied 
16  parts.  1,000  parts  of  a  soil  from  Mersea,  in  Essex,  worth  45s.  an  acre,  gained  23  pans.  1.000  parts  of  a 
fine  sand  from  Essex,  worth  S8s.  an  acre,  gained  11  )iarts.  1,000  ports  of  a  coarse  sand,  worth  15«.  sn  acre; 
gained  8  parts.  1,000  parts  of  the  soil  of  Bagshot  Heath  gained  only  three  parts.— ("  Elements  of  Agricultoz«] 
Chemistry,"  183.) 

It  is  evident  therefore,  that  the  power  of  absorbing  moisture  is,  in  a  great  degree,  the  meanire  of  the  ftl^ 
tlü5  of  an  soils.  .     ^,    .. 

The  qnanttty  of  water  re<inired  to  thoroughly  saturate  the  various  earths  is  alto  a  question  of  enondaaue 
hnportance  10  the  fiurmer.    This  has  been  recently  determined  experimeataUy  by  M.Sohttbler,whQMvart  I 
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minmioii  of  their  parts,  is  caused  bv  the  expansion  which  water  undergoes  in  freez- 
ing, in  which  the  crystals  or  needles  of  ice  separate  the  particles  of  day  one  from 
the  other.  On  this  account  clay  which  is  to  be  used  for  the  purpose  of  improving 
and  ameliorating  land,  is  always  first  submitted  to  the  action  of  frost,  m  order 
that  by  the  perfect  comminution  and  division  of  the  particles,  it  may  be  better 
adapted  for  mixing  and  amalgamating  with  the  soil  on  which  it  is  laid. 

Moistened  clay,  even  when  subjected  to  the  action  of  heat,  parts  with  the  wa* 
ter  with  very  great  reluctance,  and  the  more  so  in  proportion  to  its  famess  ;  and 
it  reuins  that  fluid  more  tenaciously  than  any  other  earth.  After  the  evaporation 
<^  the  water  it  becomes  more  or  less  hard,  according  as  it  is  rich  or  poor.  Moist 
clay,  when  exposed  to  a  high  degree  of  heat,  often  breaks  and  falls  to  pieces  ; 
the  vapor,  by  its  elastic  power,  opening  a  passage  for  itself,  and  breaking  the  sub- 
stance in  which  it  is  enclosed.  This  is  the  reason  that,  in  making  tiles,  it  is 
necessary^  to  dry  them  first  by  exposure  to  the  air,  and  then  to  heat  them  gradually 
in  the  kiln. 

Clay,  in  drying,  always  contracts  an^  loses  a  portion  of  its  bulk.  This  con- 
uaction  arises  from  the  evaporation  of  the  water,  in  consequence  of  which  the 
particles  of  clay  approach  each  other  more  closely  ;  and  this  quality  produces  the 
fissures  which,  during  very  hot  and  dry  weather,  are  formed  on  the  surface  of 
argillaceous  soils.    The  same  circumstance  also  renders  it  necessary  to  model 

OB  ihu  flubject  has  been  tnmslated  bv  James  Hudson,  Esq.  the  exceUent  Secretary  to  the  Enslith  Agrlc«]- 
tUTBl  Society.  The  following  table  shows  the  resuk  of  the  German  Profbaaor'B  researches  (**  Journal  Eng. 
Agri.-  voL  i.  p.  184) : 

^  Bml  quantity  of  water 
in  a  cubic  foot  when 
tatmnUed. 

Cakareoius  sand* 318  lbs. 

eUiciooa  sand 273 

Gypsum  powder 27-4 

Handy  clay 38« 

Loamy  day 41  4 

Stiffclay,  or  brick  earth 45-4 

Pure  grey  clay 48*3 

Pipe  clay 47-4 

The  cartionateofUme 47-5 

Fine  carbonate  of  magnesia &tü 

Garden  mould 48*4 

Arable  soil 4a8 

l''tne  slaty  mail 3S-6 

Anoliier  important  property  of  soils  to  be  considered  by  the  farmer,  when  he  is  endenvoring  to  improve 
the  cunopoaicion  of  his  land  bv  an  admixture  of  earths,  is  the  property  which  these  possess  of  retaining  their 
moutore  when  exposed  to  tlie  action  of  the  atmuspbero.  TbM  property  has  also  been  examined  by  Pro- 
fessor Schttbler,  and  his  experiments  ar«  very  valuable  to  the  cultivator  as  comparative  results ;  othcrvrise, 
e:roerimenla  of  this  kind,  carried  on  in  a  close  room,  always  difiier  very  materiallv  in  the  amount  of  evapo- 
ranon  from  that  of  the  same  soil  in  situations  exposed  to  the  wind  and  sun.  The  mode  adopted  in  these 
experiments  was  as  follows  (Ibid,  pu  109) : — "  We  place  on  a  round  surfbco  of  tin  plate,  having  a  raised 
bolder,  a  given  quantity  of  the  earth  to  be  examined.  Ilnving  previously  saturateU  this  flilly  with  water, 
we  qiriead  it  out  evenly,  and  ascertain  the  weight  of  the  whole ;  we  suffer  it  to  remain  for  several  hours  in 
a  ckiee  room  to  evaporate,  and  again  weigh  it.  to  ascertain  the  quantity  of  water  evaporated.  If  we  BMke 
the  ezperiment  witn  many  earths  at  unce,  we  shall  be  able  to  instimte  a  comparison  among  them  with  the 
greatest  certainty  in  reference  to  this  point.  To  obtain  accurately  the  quantity  of  water  contained  in  the 
esulh  at  the  commencement  of  the  experiment,  we  afterward  dry  it  in  an  artificial  heat,  and  thus  easily  re- 
dace  the  quantity  of  evaporated  water  to  hundredth  parts  of  that  cimtaiued  in  the  earth. 

Let  the  weight  of  a  wet  earth  be 310  grain«. 

The  Wfight  of  the  same  earth  after  94  hours 300 

The  weight  of  the  perfectly  dry  earth 900 

llierefore.  the  amount  of  water  evaporated  in  24  hours  will  be 50 

And  the  water  in  the  earth  at  the  heginniug  uf  the  experiment 110 

Tlie  Mlowine  table  contains  the  results  of  my  experiments,  in  reference  to  this  point,  with  200  grains  0^ 
the  seven]  earths,  at  a  temperature  of  S!)|o,  spread  out  over  a  surfiice  of  ten  square  inches :  end.  in  stMlag 
the  rasnhs  of  all  these  experiments,  the  quantity  of  evaporation  is  given,  aa  from  every  100  pert«  of  water 
contabied  in  the  earth. 


WUnini. 

Wdghtofaeuiie 

foot  when  Bohir 

nudwUkwaur 

113  6  lbs. 

141-3  lbs. 

1113 

1361 

91-9 

ISffe 

978 

1897 

88*5 

1241 

80-3 

119-6 

75-2 

1158 

47» 

1021 

53-7 

103-5 

15« 

76<} 

«8^ 

1087 

84-5 

119-1 

1120 

140-3 

Bilicicrassand evaporation  in  4  houn,  88*4 

Galctt«oas  sand **  **  75^ 

Gypsnm  powder **  "  71-7 

Seadyctay "  -  520 

Loemy  clay "  "45-7 

fliUr  clay,  or  hrick  earth.  "  **  34-9 


Pure  grey  clay evaporation  in  4  hours,  31-9 

Finettme **  **  980 

Magnesia "  "  10« 

Garden  mould "  *'  34-3 

Arablesoil -  "  aW 

Slatymaxl **  *•  (»• 


ttiia  rehietaiiee  to  part  with  the  moisture  with  which  the  soil  is  combined  increase«,  the  cultivator  is  well 
the  tenachy  of  his  land ;  hi«  experience  in  this  respect  agrees  entirely  with  the  experiment«  of 
*    "  [Johnson  on  the  Feirt{lher$,Tpi96i. 


Professur  Schabler. 


*  The  reason  why  the  real  quantity  of  moisture  In  a  sofl  cannot  be  accurately  determined  by  merely  e 
paring  the  wei^  of  a  riven  measure  when  dry,  with  the  same  mea«nre  when  wet,  i«,  that  I 
"" ""  * 'il|ycoittiect,nideiqMBd  w* 


ikey  are  dried  I 
(gl?). 


I  when  wet,  a«  every  cuttlvaior  of  •  eUy  «o&  can  attest. 


: 
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tiles  and  earthenware  vessels  one  size  larger  than  that  which  is  required  after 
baking. 

Clay  can  only  be  completely  deprived  of  moisture  when  heated  to  a  bright  red 
heat ;  it  then  contracts  still  farther,  and  undergoes  a  kind  of  condensation  which 
brings  the  particles  still  more  closely  together.  The  terms  of  "  shrinking  *'  and 
"  contraction  "  are  used  to  denote  this  approximation  of  the  particles  of  clay  occa- 
sioned by  the  action  of  heat,  to  which  rich  clays  are  more  exposed  than  those  of 
inferior  quality. 

But  the  contraction  of  any  particular  kind  of  clay  is  always  the  same  when 
subjected  to  a  definite  degree  of  heat ;  or,  in  other  words,  wfien  it  is  submitted 
to  any  one  particular  temperature,  the  clay  will  always  experience  a  similar 
diminution  of  volume.  This  properly  has  introduced  clay  in  the  construction  of 
pyrometers  for  measuring  very  high  temperatures. 

Clay  does  not  fuse  with  the  heat  of  an  ordinary  coal  fire ;  but  when  the  fire  is 
strongly  increased  by  a  bellows,  or  fed  with  oxjrgen  gas,  the  fusion  takes  place. 
The  addition  of  lime  greatly  auorments  the  fusibility  of  clay,  and  the  same  effect 
is  produced  by  oxide  of  iron.  Hence,  a  large  addition  of  lime  or  of  oxide  of  iron 
in  the  fabrication  of  bricks  and  of  earthenware  is  very  injurious,  because,  as  fre- 
quently happens,  the  bricks  or  vessels  so  formed  melt  and  fall  to  pieces  when  the 
temperature  of  the  furnace  is  very  high.  But  in  small  quantities  these  sub- 
stances may  be  of  service,  as  they  induce  the  commencement  of  vitrification,  a 
greater  condensation  of  the  particles,  and,  consequently,  an  increase  of  solidity  in 
the  mass. 

The  properties  of  clay  which  has  been  heated  to  redness,  differ  greatly  from 
those  of  the  same  substance  in  its  natural  state.  The  fragments  of  the  former 
are  often  sufficiently  hard  to  give  out  sparks  when  struck  with  steel,  and  cannot 
be  softened  by  immersion  in  water.  When  pulverized  and  mixed  with  that  fluid, 
they  no  longer  form  an  adhesive,  unctuous,  and  ductile  paste,  but  the  powder 
allows  water  to  pass  through  it,  retaining  a  very  small  quantity,  and  then  it 
resembles  sand  or  silica.  No  artificial  process  can  restore  that  ductility  to  baked 
clay  which  it  previously  possessed  ;  nevertheless  the  action  of  the  atmosphere, 
^of  moisture,  and  of  animal  manures,  seem  to  bring  it  back  by  degrees  to  the 
nattual  and  original  state. 

Generally  speaking,  air  appears  to  exercise  a  very  powerful  influence  on  clay, 
whether  baked  or  unbaked.  This  action  is  peculiarly  apparent  in  the  beneficial 
effect  produced  upon  land  by  clay  which  has  been  exposed  to  the  air  for  a  long  time. 
It'isf^erally  known  that  the  earth  of  old  walls  and  ovens  forms  an  excellent 
manure,  and  increases  the  fertilitv  of  the  soil. 

It  was  formerly  thought  that  clay  absorbed  the  nitre  contained  in  the  air.  It 
has,  indeed,  been  ascertained  that  it  favors  the  formation  of  nitrate  of  potassa  in 
saltpetce  houses ;  but  the  atmosphere  never  contains  nitre  ready  fornied.  Various 
observations  and  experiments,  however,  tend  to  induce  the  belief  that  clay,  when 
e^osed  to  the  air,  absorbs  nitrogen,  hydrogen,  and  all  the  other  animal  exhala- 
tions contained  in  the  atmosphere,  w  hen  kneaded,  clay  is  exposed  for  a  con- 
siderable, period  in  large  masses,  and  in  a  damp  situation  it  assumes  all  the  char- 
acters of  putrefaction.  Ammonia  is  then  formed  in  it,  thus  proving  the  presence 
of  nitrogen,  which  is  a  constituent  portion  of  ammonia. 

Even  if  it  has  not  yet  been  proved  that  pure  alumina  absorbs  oxygen  from  the 
;  atmosphere,  there  is  no  doubt  of  that  property  being  possessed  by  clay.     Hum- 
VbäNt  has  satisfactorily  ascertained  its  existence  in  all  the  kinds  of  clay  which  he 
has  examined,  and  even  in  compact  slate. 

The  absolution  of  various  substances,  both  known  and  unknown,  from  the  at- 
mosphere, renders  clay  lighter,  thinner,  and  less  tenacious.  This  fact  is  estab- 
lished bv  several  chemical  experiments  and  analytical  examinations.  I  have 
analpea  clay  taken  from  the  surface  of  the  ground,  as  well  as  that  taken  from  a 
considerable  depth ;  both  were  found  to  contain  the  same  proportions  of  alumina, 
silica,  and  oxide  of  iron,  but  the  former  was  decidedly  poorer  than  the  latter. 
Since  the  action  of  the  air  renders  clay  less  compact,  we  can  easily  understand 
the  cause  of  the  benefit  which  a  very  argillaceous  soil  derives  m  this  respect 
from  the  operations  of  turning  it  up,  plowing,  digging  it  with  a  spade,  &c. ;  for  the 
upper  stratum  of  the  soil  is  thus  brought  into  contact  with  the  atmosphere  at  a 
greater  number  of  points,  the  air  is  enabled  to  penetrate  more  deeply  into  the 


CLAY. 

groond,  and  coavey  a  large  qaantity  of  those  substances  which  it  contains ;  and 
uxus  the  soil  is  rendered  lighter»  and  atnore  complete  separation  of  its  parts  is 
effected. 

Acids  exert  little  action  upon  those  clays  which  are  free  from  lime.  They  do 
not  produce  any  effervescence  unless  a  large  quantity  of  car booate  of  iron  is  pre- 
sent Alumina  and  oxide  of  iron  certainly  are,  when  in  a  free  state,  easily  solu- 
ble by  acids ;  but,  when  mixed  in  clay,  they  are  protected  from  the  influence  of 
these  substances  by  the  silica  with  which  they  are  surrounded  or  united.  Acids, 
when  poured  upon  clay,  undoubtedly  dissolve  a  portion  of  these  component  parts, 
but  not  the  whole  of  them.  The  quantity  dissolved  is  greater  in  proportion  as 
these  substances  predominate  over  the  silica.  Thus,  a  rich  clay  will  give  a  larger 
portion  of  alumina  to  an  acid  than  a  poor  one.  Acids  will  also  absorb  a  larger 
(fuantity  of  oxide  of  iron  from  a  clay  which  is  rich  in  that  metallic  body  than 
from  one  which  contains  little  of  it.  This  accounts  for  the  fact  that  land  which 
contains  a  considerable  quantity  of  oxide  of  iron  is,  in  consequence  of  that  very 
circumstance,  inferior  in  point  of  fertility  to  other  land  which,  although  similarly 
constituted  in  ail  other  respects,  contains  a  smaller  portion  of  this  oxide.  This 
substance  is  not  in  itself  injurious  to  vegetation,  and  only  becomes  so  when  com- 
bined with  certain  acids.  Nevertheless,  as  acids  are  easily  formed  in  the  ground» 
and  as  they  more  readily  operate  upon  clay  which  is  rich  in  oxide  of  iron  than 
on  that  which  contains  a  small  quantity,  their  deleterious  effects  must  necessarily 
be  more  sensible  in  the  former  tnan  in  the  latter  kind  of  soils. 

Most  acids,  then,  do  not  possess  the  power  of  completely  decomposing  clay ; 
that  is,  of  effecting  a  thorough  separation  between  the  alumina  and  oxide  of  iron, 
and  the  silica.  Ciaj  may  be  boiled  in  nitric  or  muriatic  acid  without  the  alumina 
and  oxide  of  iron  bemg  completely  dissolved.  Concentrated  sulphuric  acid  is  the 
GDly  one  which  is  capable  of  producing  an  entire  solution,  and  it  can  only  do  so 
when  employed, in  considerable  quantities  and  boiled  for  a  long  time  in  contact 
with  the  clay.  An  easier  method  of  separating  the  alumina  and  oxide  of  iron, 
is  to  mix  the  clay  with  an  alkali  (caustic  alkalies  answer  the  purpose  best)  and 
expose  the  mixture  to  a  red  heat,  when  a  quantit^r  of  acid  sufficient  not  only  to 
saturate  the  alkali,  but  also  to  leave  an  excess  of  it,  must  then  be  poured  upon 
the  fused  mass.  This  excess  of  acid  soon  dissolves  the  alumina  and  oxide  ot 
iron,  and  the  silica  may  then  be  completely  separated.  The  alkali  seems  to  di- 
minish the  attraction  of  cohesion  between  the  silica  and  the  oxide  of  iron,  and 
to  weaken  the  resistance  which  this  oxide,  when  mixed  with  alumina,  opposes 
to  the  acticm  of  acids.  This  process  is  the  surest  and  the  easiest  way  of  decom- 
posing clay- 
Besides  those  bodies  which  belong  essentially  to  clay,  viz :  silica,  alumina,  and 
oxide  of  iron,  we  frequently  find  other  substances  in  a  state  either  of  mixture  or 
of  combination. 

Clay  generally  contains  sand  in  fine  grains,  which  cannot  be  completely  re- 
moved by  ebullition  ;  and  it  is  also  frequently  mixed  in  greater  or  less  quantities 
with  a  coarse  kind  of  sand,  which  is  easily  separated  from  it  by  washing.  This 
mixture  is  called  argillaceous  earth.  We  shall  have  occasion  to  mention  it  again 
presently.  Humus,  or  vegetable  mould,  is  often  found  in  clay,  and  appears  to  be 
rather  combined  than  simply  mixed  with  it.  All  clays  which  lie  on  tne  surface 
of  the  land,  or  at  a  small  depth  below  it,  contain  more  or  less  of  this  substance. 
We  have  found  a  very  considerable  quantity  of  it  in  clay  which  was  five  toises 
below  the  surface.  Clay  is  often  accompanied  by  lime  m  countries  where  that 
substance  is  very  plentiful ;  indeed,  it  is  oftener  found  united  with  this  earth  than 
without  it.  Sometimes  the  lime  is  mixed  with  it  in  small  pieces,  and  it  is  then 
easily  distinguishable  by  sight ;  in  other  cases  these  substances  are  so  combined 
together  that  the  lime  can  only  be  detected  by  chemical  analysis.  Lime  is  also 
found  in  clay,  in  a  state  of  union  with  sulphuric  acid,  in  the  form  of  gypsum  or 
the  sulphate  of  lime.  When  the  quantity  of  lime  contained  in  clay  reaches  a 
certain  proporticm,  the  combination  is  distinguished  by  the  name  of  marl,  a  sub- 
stance which  we  sluill  hereafter  examine  more  particularly. 

The  physical  properties  of  clay,  the  ductility  and  power  of  retaining  water, 
may  be  greatly  hiodmed  by  these  combinations,  and  in  proportion  to  the  quanti- 
ties in  which  these  substances  are  mixed  with  it    Clay,  mingled  with  coarse 
'  silica,  sand,  vegetable  mould,  and  lime,  diffuses  itself  more  easily  through  water, 
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retains  a  less  quantity  of  that  fluid,  dries  more  rapidly,  and  does  not  harden  so 
much  as  pure  cla]^.     w  hen  moistened,  it  is  also  less  unctuous  and  ductile. 

The  quantities  in  which  these  substances  combine  with  cla^  are  subject  to  in- 
finite variation  ;  hence,  also,  the  properties  of  clay  itself  are  infinitely  variable. 
In  addition  to  this  fact,  it  must  be  observed  that,  as  the  essential  and  constituent 
parts  of  clay,  viz.,  alumina,  silica,  and  of  oxide  of  iron,  influence  the  physical 
properties,  there  must,  necessarily,  be  an  endless  variety  of  clays,  all  of  which 
— at  least  as  far  as  composition  goes — may  be  regarded  as  pure.  It  is,  therefore, 
imiK)S8ible  to  arrange  these  difl'erent  kinds  in  any  definite  classification,  because 
the  several  varieties  are  not  marked  by  any  distinguishing  characteristics,  there 
'being,  on  the  contrary,  an  endless  variety  of  gradations  from  the  richest  kind  of 
clay  to  the  poorest.  We  shall,  however,  distinguish  some  of  the  most  remark- 
able by  particular  names,  and  describe  their  most  essential  properties,  because 
a  knowledge  of  them  may  be  interesting  to  agriculturists  as  well  as  usd'ul  in 
thereby  enabling  them  to  derive  the  greatest  possible  profit  from  the  land  at  their 
disposal. 

The  kaolin  or  porcelain  earth  is  the  purest  and  finest  of  all  the  clavs,  and  is  the 
variety  employed  in  the  fabrication  of  fine  porcelain.  It  is  found  in  different 
countries :  in  Germany,  near  to  Aue  in  the  Hartz  mountains  ;  near  to  Giehren, 
Strabldw,  Teichenau  and  Tamorwits,  in  Silesia ;  near  to  Gninnerits  in  the  circle 
of  Saal ;  near  to  Vienna  in  Austria,  Passau,  Höchst,  &c. 

Kaolin  has  probably  been  formed  by  the  decomposition  of  felspar.  It  is  of  a 
white,  or  greyish  white,  or  yellowish  white  color,  sometimes  even  inclining  to 
red  :  it  falls  to  powder  spontaneously  when  immersed  in  water ;  when  pounded 
in  a  dry  state  it  forms  a  powder  wliich,  although  drv,  is  nod  to  the  touch  and 
adheres  slightly  to  the  tongue :  it  is  sometimes  founa  mingled  with  particles  of 
lime  and  mica.  The  proportions  of  their  constituent  parts  vary  much.  Accord- 
ing to  Wedgewood,  the  kaolin  found  in  Cornwall  contains  sixty  parts  in  a  hun- 
dred of  alumina,  and  twenty  parts  in  a  hundred  of  silica  ;  other  varieties  contain 
smaller  portions  of  these  constituent  parts.  It  does  not  ccmtain  either  iron  or  the 
oxide  in  large  quantities. 

Good  porcelain  is  also  obtained  by  mixing  together  certain  proportions  of  dif- 
ferent kinds  of  clay. 

Pipe-clay  is  employed  chiefly  in  the  manufacture  of  pipes  for  smoking.  Next 
to  kaolin,  it  has,  of  all  kinds  of  clay,  the  purest  color  ;  its  shades  and  hues,  how- 
ever, vary  considerably;  it  is  found  white,  grey,  inclining  to  blue,  and  even 
black ;  and  often  contains  combustible  matters,  which  give  to  it  a  deeper  hue. 
When  heated  in  the  fire  it  becomes  white ;  sometimes,  however,  preserving  a 
reddish  tint.  It  falls  to  pieces  in  water,  and  does  not  acouire  any  great  degree 
ot  tenacity  by  uniting  with  that  fluid.  Various  qualities  of  it  are  met  with :  that 
found  near  Cologne  is  reckoned  among  the  best ;  that  from  the  environs  ot 
Maestrecht  the  next  in  quality ;  but  very  good  pipe-claf  is  also  found  near 
Buntzlau  and  Plauen ;  likewise  at  Weissen sprünck  in  the  £lectorai  March,  snd 
in  Hesse,  Wurtemberg,  &c. 

Bole  is  one  of  the  fattest  of  all  the  clavs :  it  is  manufactured  into  little  tables, 
which,  when  stamped,  are  sold  under  tbe  name  of  sealinc-earth  {seigel-erdeA 
Its  color  is  tile-red,  brown,  and  occasionally  pure  white.  The  Armenian  bole  is 
generally  considered  to  be  one  of  the  best  and  most  valuable  of  all  the  varieties. 
This  kind  of  clay  is  very  soft  to  the  touch :  when  mixed  and  united  with  water, 
it  forms  a  very  tenacious  and  unctuous  paste.  It  dries  and  becomes  exceedingly 
hard  when  exposed  first  to  the  air,  and  then  to  the  action  of  the  fire.  White 
bole  acquires,  from  ignition,  a  yellowish  tint,  or  a  color  slightly  inclining  to  red. 

Blood-stone  or  red  ochreous  clay  is  a  kind  of  bole  which  is  very  rich  in  oxide 
of  iron.  It  is  found  in  various  places ;  but  that  which  comes  from  Striegsn, 
Zittau,  and  Neuremberg,  is  the  best  in  Germany. 

Potter^ B-elay  or  tile-clay  derives  its  name  from  the  use  which  is  made  of  it  in 
the  manufacture  of  tiles  and  common  earthenware.  In  flat  countries  it  is  found 
in  abundaiit  and  extensive  strata.  It  is  very  tenacious  and  unctuous,  but,  never- 
theless, often  contains  a  small  quantity  of  sand  and  lime.  It  is  soft  to  the  touch, 
and  if  placed  on  the  tonsue  adheres  flrmly  to  it.  It  possesses  in  an  eminent  de* 
gree  the  power  of  absorbing  water,  but  does  not  fall  to  powder  on  being  im- 
mersed in  that  fluid,  but  becomes,  on  the  contrary,  very  tenacious  and  ductile. 
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It  beeomes  yery  mnch  hardened  by  drying,  and  has  a  great  tendency  to  split. 
When  iffnited,  it  is  rendered  as  hard  as  stone,  and  it  can  then  no  longer  be  pul- 
▼eri2ed  by  rubbing  between  the  fingers ;  or,  indeed,  in  any  way  without  con- 
siderable difficulty. 

FMer^s^arth  is  a  poor  clay,  used  for  the  purpose  of  removing  dirt  or  grease 
from  cloth,  &c.  It  was  formerly  imagined  that  this  substance  was  not  to  be 
found  any  where  except  in  England ;  but  it  is  now  well  known  that  many  kinds 
c(  day  found  in  Germany,  are  equally  well  adapted  for  the  purposes  just  men- 
tioned. The  exportation  of  Hampshire  fuller's-earth  was  formerly  forbidden  in 
Endand. 

Fuller's-earth  is  friable ;  it  sc)on  falls  to  powder  in  water,  without,  however, 
becoming  much  divided,  or  forming  a  mixture  like  the  plastic  mass  used  in  pot- 
tery. English  fuUer's-earth  is  brown,  and  intersected  with  yellowish  veins ; 
after  ignition  it  assumes  a  black  tint,  which  it  again  loses  if  the  incandescence 
be  long  continued.* 

The  kind  of  clay  which,  in  the  classification  of  the  different  soils,  I  distinguish 
by  the  name  of  mitrshv  earthy  may,  as  far  as  regards  the  quality  and  other  pro 
perties,  be  assimilated  to  fuller's-earth.  It  contains  only  a  small  portion  of  alu- 
mina, but  equally  as  much  silica,  and  sometimes  also  a  small  portion  of  lime. 
The  degree  of  tenacity  and  adhesiveness  possessed  by  it  is  very  trifling ;  it  is 
tolerably  hard  ;  but,  nevertheless,  always  forms  dust ;  and  it  breaks  without  dif- 
ficolty  as  soon  as  it  is  moistened :  so  that  water  courses  made  in  it  do  not  remain 
open  for  any  long  time,  but  are  speedily  filled  with  mud.'  When  it  is  dry  and 
formed  into  clods,  they  easily  break  and  separate  themselves  after  a  light  rain. 
I  distinguish  it  from  soft  or  plastic  argillaceous  earth,  because  the  latter  is  a 
mixture  of  rich  or  poor  clay  with  coarse-grained  silica  or  chalk. 

Clay  iron  ore,  or  marshy  ferruginous  earth  is,  for  the  most  part,  composed  of 
clay,  and  a  large  proportion  of  carbonate  and  phosphate  of  iron,  and  which  to- 
gether form  a  hard  mass.  Mot  only  the  nature  of  it,  but  also  the  phosphate  of 
iron  which  it  contains,  renders  it  very  injurious  to  vegetation,  both  when  it  is 
disposed  in  strata  immediately  below  the  surface  of  the  ground,  and  when  it  is 
partly  dissolved  and  brought  into  contact  with  the  roots  of  plants.  It  is  decom- 
posed by  long  exposure  to  the  atmosphere,  and,  therefore,  can  only  be  used  for 
rabterranean  structures ;  at  all  events,  this  is  the  case  with  many  varieties  of  it. 
It  is  very  durable  under  water.  The  color  is  either  brown  or  an  intermediate 
hue  between  deep  brown  and  deep  yellow,  and  it  often  contains  veins  of  a  bluish 
black  tint 

It  has  sometimes  been  worked  for  the  extraction  of  iron,  and  hence  is  usually 
included  by  mineralogists  in  the  list  of  iron  ores. 

When  this  earth  or  mineral  exists  on  the  surface  of  the  ground,  it  renders  the 
9oU  unfit  for  vegetation  of  any  kind,  even  pines  cannot  grow  upon  it.  The  only 
means  of  rendering  such  lands  available  for  cultivation,  is  to  dig  up  the  earth  to 
s  certain  depth :  this  method  has  actually  been  applied  on  pieces  of^ land  of  small 
extent,  and  often  at  a  very  great  expense. 

LIME. 

Lime  is  one  of  the  most  abundant  substances  in  nature ;  it  forms  whole  moun- 
tain chains,  and  together  with  other  earths  and  metallic  oxides  constitutes  a 
great  number  of  minerals.  It  also  exists  in  large  quantities  in  the  bodies  of  ani- 
mals, forming  the  principal  ingredient  of  bones  and  shells.  It  likewise  forms  a 
constituent  part  of  all  vegetables ;  at  all  events,  it  is  invariably  found  in  their 
sshes,  and  it  exists  in  solution  in  almost  all  natural  waters. 

Lime,  till  lately,  has  been  regarded  as  an  elementary  substance  ;  modem  ex- 
periments and  observations  have  shown  that  it  is  a  compotmd.  It  is  composed, 
I  m  fact,  of  a  peculiar  metal  called  calcium  and  oxygen.  The  frequent  occurrence 
of  lime  in  the  bodies  of  animals,  the  numerous  impressions  and  petrifactions 
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found  in  calcareoaB  rocks,  the  evidence  by  which  it  is  proved  that  this  lime  is 
derived  from  testaceous  animals,  and,  lastly,  the  numerous  reasons  which  induce 
us  to  believe  that  organic  bodies  produce  lime-— all  these  considerations,  taken 
collectively,  have  led  naturalists  to  suppose  that  lime  is  a  product  of  organic  na- 
ture. But  this  opinion  is  contradicted  by  the  existence  of  the  substance  in  ques- 
tion in  primitive  rocks,  and  at  elevations  where  neither  petrifacticHis  nor  impres- 
sions ot  organic  bodies  are  found. 

Lime  belongs  to  the  class  of  alkaline  earths,  and  its  properties  seem  to  bear 
a  close  resembhince  to  those  of  the  alkalies.  It  has  a  strong  tendency  to  com- 
bine with  acids ;  and,  as  it  occurs  everywhere,  we  always  &id  it  in  combination 
with  OQf  or  the  other  of  those  bodies,  excejpt,  indeed,  in  the  craters  of  volcanoes, 
in  which  we  occasionally  meet  with  lime  in  a  pure  state,  being  robbed  of  the 
carbonic  acid  by  the  action  of  heat.  The  acids  with  which  it  is  most  frequently 
combined  are  the  carbonic  and  sulphuric ;  though  we  occasionally,  but  not  so  often, 
find  it  united  with  the  nhosphoric,  muriatic,  boracic,  and  nitric  acids. 

Carbonate  of  lime^  also  known  by  the  name  of  cnide  lime^  is  the  base  of  lime- 
stone and  chalk,  and  also  forms  a  constituent  part  of  other  minerals.  It  exists  in 
marl  in  combination  with  clay,  and  in  many  soils  it  is  found  mixed  more  or  less 
abundantly  with  clay  and  sand.  It  can  be  separated  from  every  mixture,  and, 
by  means  of  certain  artificial  processes,  may  be  exhibited  in  a  state  of  purity. 

Pure  carbonate  of  lime  is  a  light,  white,  msipid,  and  inodorous  powder.  A.> 
cording  to  the  most  accurate  analysis,  it  is  composed  of  56  parts  in  a  100  of  pure 
lime,  40  parts  of  carbonic  acid,  and  4  parts  of  water.  This  latter  portion  is 
essential  to  it,  and  forms  part  of  the  funoamental  constitution,  and  is  not  evapc^ 
rated  by  a  moderate  heat ;  carbonate  of  lime  ceases  to  be  such  before  it  parts 
with  the  water.  This  fluid  is  not  contained  by  it  in  a  liquid  form,  but  as  a  solid, 
and  in  a  state  of  crystalization. 

Carbonate  of  lime  easily  mixes  with  pure  water,  but  does  not  dissolve  in  it ; 
and  if  the  fluid  is  left  ^uiet,  the  carbonate  soon  subsides.  When  mixed  with 
water  so  as  to  form  a  thm  paste,  and  then  placed  upon  a  horse-hair  seive,  it  re- 
tains a  quantity  of  the  fluid  equal  to  half  its  own  weight,  but  allows  it  to  evapo- 
rate even  more  easily  than  it  escapes  from  sand.  But  this  substance  may  also 
be  dissolved  in  water  which  is  saturated  with  carbonic  acid.  In  order  to  effect 
this  solution,  it  is  only  necessary  to  stir  the  substance  repeatedly  in  the  water. 
The  quantity  of  carbonate  dissolved  will  depend  upon  the  amount  of  carbonic 
acid  that  is  contained  in  the  water,  and  will  increase  or  diminish  in  exact  pro- 
portion with  it.  This  compound  is  called  the  solution  of  carbonate  of  lime  in 
water  impregnated  with  carbonic  acid.  It  is  frequently  met  with  in  nature,  and 
the  waters  of  most  springs  and  especially  of  those  which  issue  from  calcareous 
mountains,  are  of  this  kind.  ^ 

A  solution  of  lime  in  an  excess  of  carbonic  acid,  whether  produced  by  natural 
or  artificial  means,  is  rapidly  decomposed,  and  the  carbonate  of  lime  separates 
£rom  the  fluid  as  soon  as  the  acid  is  removed.  This  effect  is  produced  by  mere 
contact  with  the  atmosphere,  especially  when  the  water  is  agitated ;  and  this  is, 
doubtless,  the  reason  that  certain  waters  used  for  irrigation  produce  so  very  much 
^eater  an  effect  upon  meadows  when  they  flow  over  them  immediately  after 
issuing  from  their  source,  than  when  they  are  conducted  to  a  considerable  dis- 
tance, and  exposed  all  the  while  to  the  innuence  of  the  atmosphere.  In  the  lat- 
ter case  the  water  which  was  previously  limpid  becomes  turbid,  and  deposits  the 
lime  which  it  held  in  solution.^ 

When  calcareous  earth  is  dissolved  in  water,  it  adheres  to  the  vessel  which 
contains  it,  and  forms  a  crust,  or  collects  in  masses,  becomes  agglomerated,  and 
falls  into  various  shapes.  When  a  solution  of  lime  in  an  excess  of  carbonic  acid 
is  boiled,  the  acid  escapes  yet  more  rapidly  ;  and  this  may  account  for  the  foct 
that  spring  water,  when  boiled,  becomes  turbid,  and  deposits  a  sediment,  which 
forms  a  crust  round  the  vessel.  This  crust  is  formed  by  the  precipitated  carbo- 
nate of  lime,  although  many  uneducated  persons  take  it  for  nitre. 

*  Tliat  the  poxtion  of  laline  matten  contained  in  ipiinff  water  is  diminiabcd  bv  beins uaed  fbr thepnr- 
poaea  of  brigation,  baa  been  proTed  by  the  experimenu  of  Dr.  H.  R.  Madden,  who  found  that  a  gaOon  of  wa> 
ler,  "  dear  aa  cryaad,**  iasuing  from  me  baae  of  the  Penüand  Hill,  contained  before  paasing  over  a  meMOW 
ten  fliabia  of  common  aalt,  and  four  graina  of  carbonate  of  lime,  (chalk,)  bat  after  paMing  over  the  meadow, 

a  aiukm  of  the  wnae  water  contained  only  five  graina  of  common  aalt  and  two  of  carbonate  of  lime.     
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Bodies  which  absorb  carbonic  acid,  also  precipitate  lime  from  the  water  which 
held  it  in  solution.  The  caustic  alkalies,  potassa,  soda,  and  ammonia,  instantly 
produce  this  effect  by  uniting  with  the  acid,  which  dissolve  the  lime,  thus  pre- 
cipitating the  latter.  The  alkalies,  even  in  their  ordinary  state  of  carbonate,  gen- 
erally have  the  same  effect,  for  they  are  not  entirely  saturated  with  carbonic  acid. 

Carbonate  of  lime  undergoes  no  change  when  exposed  to  the  action  of  mode- 
rate heat,  except  that  it  parts  with  some  or  all  of  the  water  which  adheres  to  it, 
and  becomes  drier.  But  when  exposed  to  a  violent  heat  it  loses  the  whole  of  the 
water,  as  well  as  the  carbonic  acid ;  becomes  caustic,  and  acquires  alkaline  pro- 
perties. In  this  state  only,  lime  can  be  regarded  as  chemically  pure ;  and  it  is 
then  called,  calcined  or  quick-lime.  This  substance  has  in  all  ages  and  in  all 
countries  been  used  for  the  purposes  of  building.  We  shall  not  here  attempt  to 
describe  the  preparation  of  lime  on  a  large  scale,  but  content  ourselves  with  con- 
sidering its  physical  and  chemical  properties,  in  order  to  be  enabled  to  account 
for  all  the  remarkable  phenomena  it  produces,  as  well  as  the  effects  when  it  is 
employed  as  a  manure  or  as  mortar. 

Quick  or  calcined  lime  has  an  alkaline,  caustic,  and  very  disagreeable  taste ; 
and,  like  the  alkalies,  it  possesses  the  property  of  alternating  vegetable  colors. 
When  fragments  of  lime  in  this  state  are  moistened  with  water,  they  absorb  a 
considerable  quantity  of  that  fluid  and  yet  remain  dry.  A  disengagement  of  heat 
is  soon  observed,  which  gradually  increases ;  and  finally  the  fragments  split,  burst 
asonder,  and  fall  into  a  very  white  and  light  powder,  which  is  soft  and  dry  to  the 
touch«  The  degree  of  heat  produced  by  this  combination  of  lime  with  water 
sometimes  exceeds  that  of  boiling  water ;  and  when  a  considerable  quantity  of 
lime  is  slaked  in  a  dark  place,  light  is  lire^uently  emitted. 

Even  when  lime  is  united  with  a  quantity  of  water  equal  to  the  fourth  part  of 
its  own  weight,  it  does  not  then  become  moistened,  but  absorbs  and  solidifies  the 
whole  of  the  fluid,  and  its  own  weight  is  proportionably  increased.  This  solidi- 
fication of  the  water  affords  an  explanation  of  the  temperature  always  attendant 
<Hi  the  operati(Hi  of  slaking  lime,  and  formerly  all  sorts  of  imaginary  causes  were 
assigned  to  account  for  this  phenomenon.  Tne  water  absorbed  by  the  lime  passes 
from  a  liquid  to  a  solid  state ;  and  the  caloric  to  which  this  liquid  doubtless  owes 
its  fluidity,  is  set  at  liberty  and  escapes.  The  water  which  has  entered  into 
combinaüon  with  lime  passes  into  a  solid  state,  and  can  only  be  separated  from 
it  when  that  substance  is  heated  to  ignition. 

Lime  that  has  been  slaked  may  easily  be  mixed  with  water,  and  the  union 
takes  place  without  any  farther  disengagement  of  heat.  When  diffused  through 
a  large  quantity  of  water,  lime  forms  a  kind  of  fluid  paste ;  and  if  the  quanuty 
of  water  be  stiU  farther  increased,  a  thin  liquid  will  be  formed,  known  by  the 
name  of  milk  or  cream  of  lime.  Lime  when  slaked  is  still  caustic,  although  not 
to  so  ffreat  a  degree  as  quick-lime  ;  it  has  an  acrid,  disagreeable  taste,  and  alters 
the  cmor  of  paper  stained  with  vegetable  juices  from  blue  to  green« 

Lbne  which  has  been  calcmed,  but  not  slaked,  likewise  becomes  changed  by 
exposure  to  the  air  ;  its  fragments  fiiU  to  powder  more  or  less  quickly  in  propor- 
tion to  the  degree  of  humidity  contained  in  the  surrounding  atmosphere ;  it  ab- 
sorbs the  moisture  of  the  air,'and  thus  becomes  slaked  of  itself,  often  exhibiting 
a  perceptible  increase  of  temperature.  But  it  also  becomes  changed  in  another 
way,  gradually  losing  its  causticity  and  taste,  and  becoming  unfit  to  be  made  into 
mortar.  It  also  absorbs  carbonic  acid  from  the  air,  and  thus  gradually  repasses 
to  the  state  of  a  carbonate,  so  that  it  cannot  be  restored  to  its  former  condition 
unless  it  be  calcined  afresh. 

The  time  requisite  to  effect  the  passage  of  quick-lime  into  a  carbonate  by  ex- 
posure to  the  air  depends  upon  the  humidity  of  the  atmosphere,  and  the  quantity 
of  carbonic  acid  which  it  contains.  The  greater  the  Quantity  of  moisture  and 
of  carbonic  acid,  the  more  rapidly  does  the  transition  take  place.  Calcined  lime 
does  not  absorb  any  carbonic  acid  from  dry  air,  even  when  that  acid  is  present  in 
large  quantities :  moisture  is  absolutely  necessary  to  brin^  about  a  union  of  these 
two  substances.  Calcined  lime  may,  therefore.  De  kept  in  a  dry  place  for  a  con- 
siderable time  without  losing  its  properties.  It  is  not,  however,  safe  to  trust  to 
this  method  in  cases  where  it  is  desirable  to  have  the  lime  perfectly  pure,  as,  for 
example,  when  it  is  to  be  used  as  a  remedy  for  swellings  on  the  bodies  of  ani- 
mals ;  it  ought,  in  such  cases,  to  be  kept  in  closely  stopped  glass  vessels. 


Calcined  lime  may  be  completeljr  dissolved  in  pure  water  without  the  inter« 
vention  of  any  other  substance,  and  it  does  not  lose  this  property  eren  when  it 
has  been  previously  slaked.  But  a  very  large  quantity  of  water  is  necessary  in 
order  to  dissolve  it  completely,  viz.,  780  parts  of  water  to  one  of  lime.  In  order 
to  effect  this  solution,  it  is  only  necessary  to  agitate  either  quick  or  slaked  lime 
in  water.  The  solution  thus  formed  is  called  lime  water ;  it  is  perfectly  clear 
and  transparent,  and  has  the  alkaline  taste  of  lime.  Its  effect  on  vegetable 
colors  is  precisely  the  same  as  that  produced  bv  the  solution  of  an  alkali. 

When  lime-water  is  exposed  to  the  atmospnere,  a  white  crust  forms  over  its 
surface,  which  ultimately  becomes  so  heavy  that  it  falls  to  the  bottom  of  the 
vessel  and  is  succeeded  by  another,  until  the  whole  of  the  lime  is  precipitated 
from  the  solution.  The  mixture  thus  formed  at  the  bottom  of  the  vessel  is  called 
cream  of  lime.  The  effect  just  mentioned  is  produced  by  the  absorption  of  the 
carbonic  acid  contained  in  the  air  by  the  lime.  This  acid  combines  with  the' 
lime,  which  being  thus  converted  into  a  carbonate,  can  no  longer  be  held  in  solu- 
tion by  the  water.  Lime-water  must,  therefore,  be  kept  in  tightly  stopped  glass 
vessels. 

Lime  which  is  completely  dissolved  in  water,  and  even  that  which  is  only 
mechanically  mixed  or  suspended  in  that  fluid,  as  is  the  case  in  the  milk  of  lime, 
quickly  absorbs  carbonic  acid,  and  becomes  saturated  with  it,  when  it  is  briskly 
agitated  in  that  gas.  All  waters  containing  carbonic  acid  are  robbed  of  it  bv  the 
action  of  lime ;  hence  it  also  decomposes  a  solution  of  lime  in  an  excess  or  car- 
bonic acid.  Lime  is,  therefore,  one  of  the  best  reagents  that  can  be  employed 
for  detecting  the  presence  of  carbonic  acid  in  liquids  or  gases.  It  is  by  a  process 
somewhat  of  this  nature  that  the  quantity  of  carbonic  acid  contained  in  the  at- 
mosphere or  in  water  is  determined. 

Calcined  lime  easily  combines  with  sulphur,  producing  various  phenomena, 
according  to  the  manner  in  which  the  combination  is  effected.  .  When  caustic  or 
quick-lime  in  a  state  of  powder  is  mixed  with  powdered  sulphur,  and  this  combi- 
nation is  heated  to  redness,  it  becomes  brown,  and  the  two  substances  unite. 
The  pr^U9t,  which  is  called  sulphurct  of  lime,  or  liver  of  sulphur,  has  no  smell, 
and  is  sRnply  a  compound  of  lime  and  sulphur.  When  it  is  exposed  to  the  air, 
or  moistened  with  water,  the  peculiarly  reiid  odor  of  sulphureted  hydrogen  is 
given  off;  part  of  the  sulphur  decomposes  the  water ;  the  hydrogen  of  the  latter 
dissolves  a  portion  of  the  sulphur  and  produces  an  acid,  which  immediately  unites 
with  the  lime,  and  thus  the  hydro-sidphuret  of  lime  is  formed. 

The  same  compound  is  obtained  by  boiling  sulphur  in  lime-water,  or  milk  of 
lime  ;  the  liquid  becomes  brown  and  exhales  the  same  odor.  This  compound  of 
sulphur,  when  prepared  in  the  dry  way  and  afterwards  moistened  witn  water, 
undergoes  decomposition  by  exposure  to  the  air,  the  sulphur  absorbing  oxygen. 
When  mixed  with  acids  it  is  rapidly  decomposed,  and  gives  out  an  additiooal 
quantity  of  sulphureted  hydrogen  ;  very  good  artificial  imitations  of  natural  sul- 
phureted baths  may  thus  be  made. 

Lime  and  phosphorus  may  also  be  made  to  combine  by  being  fused  together. 
The  resulting  compound  is  a  brown  substance  called  phosphuret  ofcalciumj  which 
possesses  even  to  a  greater  degree  than  the  sulphuret  the  power  of  decomposing 
water.  In  this  combination  a  great  quantity  of  phosphureted  hydrogen  gas  is 
disengaged,  part  of  which  escapes  and  takes  fire  upon  coming  m  contact  with 
the  air,  while  the  rest  is  retained  by  the  lime,  and  cannot  be  disengaged  except 
by  the  intervention  of  other  acids.* ' 

As  far  as  present  experience  eoes,  it  does  not  appear  that  lime  combines  with 
pure  hydrogen,  nitrogen,  or  carnon  ;  but  there  is  no  doubt  of  its  being  able  to 
unite  with  these  substances  when  they  are  combined  together,  or  of  its  capability 
of  imiting  with  carbureted  hydrogen  and  the  compounds  of  carbon,  nitrogen,  and 
hydrogen.  This  fact  shows  us  the  reason  that  organized  bodies  are  attacked  and 
destroyed  by  quick-lime.  When  such  bodi^  are  placed  in  contact  with  the  lime, 
they  lose  their  cohesion  and  color,  and  are  reduced  to  a  friable  mass.  CarcasMa 
covered  with  lime  are  rapidly  decomposed  without  exhaling  those  noxious  vapors 


*  The  phospbnret  of  ctdoiam  decomposes  the  water,  the  hyi 
na,  forming  pbofphuretcd  hydro^pen;  while  ha  oxygen  comb 

Krtly  with  the  phusvhonw,  formmg  phowboric  and  hypo-p 
ne  and  form  pnospnute  and  hypo-phospoatc  of  lime. 
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which  accompany  their  putrefactioa  under  other  circumstances.  It  is  on  thie 
account  that  quick-lime  is  placed  in  the  coffin  with  the  bodies  of  those  individuals 
who  have  di^  of  contagious  diseases.  Even  Hying  organized  bodies,  as  tender 
plants  and  seeds,  insects  and  their  larvse,  are  also  attacked  and  rapidly  destroyed 
oy  quick-lime. 

These  phenomena,  which  are  produced  by  lime  as  well  as  by  the  alkalies, 
sufficiently  prove  that  it  has  an  affinity  for  the  elements  of  which  organized 
bodies  are  composed,  viz.,  hydrogen,  carbon,  and  nitrogen,  as  it  is  impossible  to 
believe  that  a  substance  which  acts  with  so  much  energy  upon  organic  bodies, 
can  be  destitute  of  affinity  for  their  elements  ;  we  are  rather  led  to  conclude  that 
it  tends  to  combine  with  some  one  or  more  of  these  elements,  which  are  united 
in  all  organic  bodies  in  certain  definite  proportions  ;  and  that  by  its  combination 
it  destroys  the  equilibrium  of  the  whole  mixture.* 

Slaked  lime  does  not  produce  these  effects  to  the  same  extent  as  quick-lime, 
because  its  action  is  not  assisted  by  that  increase  of  temperature  which  accom- 
panies the  action  of  the  latter ;  nevertheless,  it  has  sufficient  power  to  accelerate 
the  decomposition  of  organic  substances.  On  this  decomposing  power,  the  bene- 
ficial effect  which  it  prepuces  when  used  as  manure  in  a  great  measure  depends. 
It  accelerates  the  decomposition  and  disintegration  of  the  manure  already  con- 
tained in  the  soil,  and  causes  those  portions  which  are  most  advantageous  to 
plants  to  be  developed  in  the  greatest  quantity.  For  the  same  reason,  it  tends  to 
accelerate  the  exhaustion  of  the  soil ;  which,  consequently,  is  rendered  more 
sterile  if  it  be  not  speedily  ameliorated.  It  is  this  action  which  makes  it  so 
necessary,  where  lime  is  used  for  the  purpose  of  improving  the  land,  to  manure 
it  at  the  same  time  with  a  quantity  of  dung  or  some  such  matters.  But  it  must 
also  be  allowed  that  carbonate  ot  lime  exerts  a  similar  influence  upon  organic 
bodies,  especially  where  putrefaction  and  decomposition  have  already  commenced. 
The  carbonate  also  appears  to  possess,  although  in  an  inferior  degree,  the  power 
of  acting  upon  certain  combinations  of  hydrogen,  nitrogen,  and  carbon,  takmg  up 
a  certain  portion  of  them,  and  thus  weakenmg  or  peraaps  destroying  their  on- 
gioal  state  of  combination. 

One  of  the  most  remarkable  properties  of  lime — a  property  which  renders  it 
80  eminently  useful  .as  a  building  material — ^is,  that  it  hardens  when  mixed  with 
certain  stony  substances  and  made  into  a  fluid  paste,  and  forms  with  them  a  mat- 
ter which  possesses  the  firnmess  of  rock.  Mortar,  made  of  sand  and  slaked 
lime,  soon  dries  when  exposed  to  the  air.  This  composition  not  only  possesses 
great  cohesion  in  itself,  but  also  adheres  firmly  to  other  stony  substances,  and 
serves  to  unite  them  together.  This  cohesive  power  arises  from  the  strong  affin- 
ity which  exists  between  silica  and  lime.  A  mixture  of  lime  and  water  presents 
numerous  points  of  contact  to  sand,  stones,  and  other  kinds  of  hard  substances 
which  are  chiefly  composed  of  silica,  and  thus  its  cohesion  with  them  is  strength- 
ened ;  the  water  evaporates,  and  by  so  doing  still  farther  arguments  the  cohe- 
sion ;  finally,  the  lime  absorbs  carbonic  acid  from  the  air,  and  thus  undergoes  a 
sort  of  crystalization,  which  increases  to  a  yet  greater  extent  both  its  own  cohe- 
sion and  its  adhesion  to  bodies  of  a  silicious  nature. 

Lime  cannot,  even  by  the  most  intense  heat,  be  made  to  fuse,  unless  it  is  mixed 
with  other  substances.  Too  great  a  degree  of  heat  does,  however,  produce  a 
certain  change  in  its  properties,  rendering  it  insoluble  in  water  and  unnt  for  ma- 
king mortar.  This  tendency  is  well  known  to  those  who  have  the  management 
of  lime-kilns,  and  they  cautiously  endeavor  to  guard  against  it.  When  it  has  un- 
dergone this  alteration,  it  is  called  dead  or  burnt  lime.  This  condition  is  that  of 
a  species  of  vitrification  or  agglomeraiion  ;  the  cohesion  of  the  integral  parts  is 
augmented,  and  the  affinity  for  water  is  greatly  diminished  by  this  change.  BtU 
Hme  mav  be  completely  fused  when  mixed  with  silica. 

Lime  has  a  powerful  affinity  for  acids,  and  for  most  of  them  its  affinity  is  even 
greater  than  that  of  the  alkalies  properly  so  called.  It  attracts  carbonic  acid 
more  powerfully  than  potassa,  soda,  or  ammonia  do,  and  can  even  deprive  these 

*  When  lime  ia  mixed  with  tallow,  and  certain  other  organic  «abatancea,  it  forma  a  eoap.  Lime,  «id 
iome  of  its  salta,  when  mixed  with  common  alkaline  soap,  decomposes  it,  and  fonna  a  soap  or  lime ;  which, 
beiac  insolab^  in  water,  Ibnna  a  white  curdr  matter  which  swims  upon  the  surface  of  the  water.  Waters 
wfaicb  owe  their  hardness  to  the  presence  of  either  aulphate  of  lime,  (gypsum)  or  caihooaie  of  lime  (chalk), 
tiwaya  produce  this  effect  upon  soap. 
(5«) 
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sabstances  of  the  carbonic  acid  which  they  may  possess ;  it  is,  therefc^e,  employed 
as  the  best  means  of  converting  the  alkaline  carbonates  into  caustic  alkalies.  It 
has,  also,  a  greater  affinity  than  the  nure  alkalies  for  the  sulphuric,  nitric,  muri- 
atic, and  phosphoric  acids;  the  alkalies,  therefore,  cannot  decompose  the  com- 
pounds of  lime  with  these  acids. 

When  acids  are  brought  in  contact  with  calcined  lime  that  has  been  previously 
slaked,  the  combination  takes  place  promptly  and  without  effervescence.  If  the 
acid  used  be  the  nitric  or  muriatic,  both  of  which  form  soluble  neutral  salts  with 
lime,  the  latter  is  dissolved  by  the  liquid  and  ceases  to  be  visible,  the  tiaid  be- 
coming perfectly  clear.  But  if  the  compound  be  a  neutral  salt  which  is  insoluble, 
or,'a|rilll  events,  difficult  of  solution,  as  is  the  case  when  sulphuric  or  phosphoric 
.aj^id^^^^d,  the  lime  remains  suspended  in  the  liquid,  and  separates  anew  after 
having  entered  into  combination  with  the  acid. 

When  liquid  acids  mixed  with  water  are  poured  upon  lime  which  has  been 
calcined,  but  not  slaked,  a  disengagement  of  heat  takes  place,  which  causes  the 
liquid  to  efi'ervesce.  This  efi'ect  is  due  less  to  the  action  of  the  acids  than  to  the 
absorption  or  crystalization  of  the  water,  and  is  very  different  from  the  efferves- 
cence which  accompanies  the  action  of  acids  upon  the  carbonate  of  lime. 

Carbonate  of  limfe  dissolves  in  acids  quite  as  readily  as  calcined  lime ;  while 
this  solution  is  going  on,  carbonic  acid  escapes  in  the  form  of  gas.  This  gas 
rises  to  the  surface  of  the  fluid  in  the  form  of  bubbles,  and  causes  a  violent  effer- 
vescence. As  this  phenomenon  always  accompanies  the  solution  of  carbonate  of 
lime  in  an  acid,  it  has  been  regarded  as  a  certain  indication  of  the  presence  of 
that  substance  in  any  earthy  Ixxly.  If  effervescence  takes  place  when  an  acid  is 
poured  upon  the  earth,  the  presence  of  lime  may  be  inferred  ;  but  this  evidence  , 
must  not,  however,  be  regarded  as  conclusive  or  unexceptionable.  If  an  addition ;  | 
of  acid  causes  no  effervescence,  it  may  then  be  reasonably  believed  that  the  earth 
does  not  contain  carbonate  of  lime,  at  least  in  any  appreciable  quantity ;  but  the 
contrary  does  not  so  necessarily  follow,  because  the  same  phenomenon  is  produced 
by  the  disengagement  of  carlionic  acid  from  the  carbonate  of  magnesia  or  iron 
when  acted  upon  by  acids  ;  the  effervescence  attributed  to  the  carbonate  of  lime 
may,  therefore,  be  caused  by  the  presence  of  one  of  these  substances. 

When  calcined  lime  combines  with  acids,  it  loses  the  causticity  and  alkaline 
properties,  and  the  acids  themselves  also  lose  their  distinffaishin^  characteristics. 
The  effect  is  the  same  whether  it  be  the  carbonate  or  calcined  lime  which  com- 
bines with  the  acids.  In  either  case  the  resulting  compound  is  a  simple  combi- 
nation of  lime  with  the  acid  employed. 

The  neutral  salts  which  lime  forms  by  its  combination  with  acids,  exhibit  dif- 
ferent properties  with  the  acids  by  which  they  were  produced ;  they  are,  also, 
sensibly  different  from  those  which  the  same  acids  form  with  other  earths.  We 
shall  not  here  attempt  to  enter  into  a  minute  examination  of  more  than  one  of 
these  salts,  viz.,  the  sulphate  of  lime,  or  gvpsum. 

Among  the  calcareous  minerals  essentially  composed  of  carbonate  of  lime,  we 
distinguish  the  following : 

4*  Calcareou8'Spar.-^s  composed  entirely  of  carbonate  of  lime  ;  it  is  found  in 
crystals  or  in  masses  in  the  interior  of  strata,  and  not  unfrequently  serves  as  a 
matrix  for  metallic  ores.  Its  crystals  vary  between  the  forms  of  the  prism,  the 
pyramid,  the  rhomboid,  &c.  Calc-spar  is  more  or  less  transparent,  colorless,  and 
breaks  into  rhomboidal  fragments.  The  transparent  rhomboidal  crystals  of  calc- 
spar  have  the  property  of  multiplying  the  objects  seen  through  them. 

2.  Limestone,  Whole  mountain  chains  are  found  composed  of  this  rock :  it  is 
extracted  in  order  to  be  calcined  and  converted  into  lime,  a  purpose  for  which  it 
is  peculiarly  adapted.  It  is  hard,  and  usually  of  a  greyish  hue,  inclining  to  red 
or  yellow  ;  occasionally  it  is  found  variously  colored.  The  grey  variety  is  the 
best.  It  is,  moreover,  distinguished  by  the  form  of  its  fracture  ;  some  kinds  of 
limestone  having  an  earthy,  some  a  scaly,  and  others  a  schistous  fracture. 
Limestone  always  exhibits  a  greater  or  less  degree  of  hardness,  but  is  never 
sufficiently  hard  to  emit  sparks  on  being  struck  with  steel.  It  does  not,  naturally» 
possess  either  lustre  or  transparency,  but  sometimes  acquires  the  former  from 
polishing.  Limestone  often  exhibits  impressions  and  petrifications  of  testaceous 
animals  ;  sometimes  it  is  impregnated  with  bituminous  substances,  and,  in  that 
case,  on  its  fragments  being  rubbed  together,  it  emits  a  fetid  odor  similar  to 
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that  of  garlic.    This  yariety  is  called  stinking  stone,  or  swine  stone,  or  lapis 
suillus. 

Limestone  is  not  generally  so  pure  as  calc-spar,  and  it  often  contains  oxide  of 
iron,  alumina,  and  silica.  According  to  Simon,  one  hundred  parts  of  Rüders- 
dorff  limestone  contain — 


Iron 0-75  puti. 

Water 1-63     •• 

100-0 


ChÄlk 53-0  part«. 

Carbonic  Acid 42-50    " 

SiHca 1.12    '• 

Alamina 1  -0      •• 

According  to  the  same  author,  Swedish  limestone  contains  rather  more  silica, 
alumina,  and  oxide  of  iron,  and  likewise  a  little  of  the  oxide  of  manganese.* 

Marble  is  a  species  of  concrete  limestone,  which  is  only  distinguished  from  the 
others  by  the  small  admixture  of  foreign  bodies  which  it  contains,  by  beinff  con- 
siderably harder  and  finer  grained,  and  by  the  variety  of  its  hues,  which  latter 
often  give  to  it  a  very  beautiful  appearance. 

3.  Chalk,  This  is  a  species  of  concrete  lime,  of  different  degrees  of  hardness, 
meagre  to  the  touch,  slightly  inclined  to  stain  or  soil  whatever  it  comes  in  con- 
tact with,  and  capable  of  being  easily  reduced  to  powder.  It  is  of  a  white  or 
yellowish  white  color,  and  derives  its  name  from  the  Isle  of  Crete  or  Candia,  in 
which  large  quantities  of  very  fine  chalk  are  found.  It  may  also  be  procured 
from  other  countries,  in  some  of  which  there  are  large  hills  composed  entirely  of 
it — as,  for  example,  in  England,  Denmark,  France,  &c.  Chalk  may  be  employed 
in  the  manufacture  of  lime,  and  is  also  in  daily  use  for  various  other  purposes. — 
There  are  other  fossils  which  are  often  called  by  the  same  name,  but  which,  nev- 
ertheless, must  not  be  confounded  with  this  substance.  Spanish  chalk  is  a  spe- 
cies of  stealite,  which  belongs  to  the  class  of  magnesias.  Black  chalk  is  of  the 
schistous  species. 

4.  Pulverulent  lime.  In  hills,  plains,  and  low  grounds,  a  snecies  of  friable 
white  earth  is  often  found,  bordering  in  hue,  more  or  less,  on  yellow  or  grey,  and 
which  is  principally  composed  of  carbonate  of  lime.  It  is  meagre  to  the  touch, 
possesses  a  small  degree  of  consistency,  and,  when  impregnated  with  water,  does 
not  form  a  ccxicrete  mass.  We  call  it  pulverulent  or  earthy  lime,  bn*.  m  many 
places  it  is  known  as  marly  lime,  and  is  sometimes  denominated  marU  It  con- 
sists of  too  great  a  proportion  of  lime,  containing  at  least  ninety  parts  of  it  in  a 
hundred,  to  admit  of  its  being  classed  among  marls.  It  is  moulded  into  the  form 
of  tiles,  in  order  to  be  reduced  to  quick  lime  by  calcination,  but  it  may  be  advan- 
tageously employed  as  a  manure  without  being  submitted  to  the  action  of  fire — 
and  the  more  so,  as  the  simple  action  of  the  atmosphere  is  sufficient  to  reduce  it 
to  powder.  It  is,  therefore,  of  great  importance  to  the  agricultuHst,  as,  in  all 
probability,  its  origin  is  the  same  as  that  of  the  kind  we  are  now  about  to  mention. 

*  Hie  conmum  rartotiM  of  lime,  used  by  the  Engliah  ftrmen^  wn  procnrad  by  caleiniag  either  chalk  or 
imealOBe.  Such  fime  ia,  tlierefore.  larely,  if  erer,  diemically  uare,  for  it  almoet  always  coataina  a  ponion 
of  ailica  (flint),  ahimina  (clay\  and  some  red  oxide  of  iron.  Tneae,  however,  are  not  aSten  preaent  tn  aaJB. 
cient  qnnitities  to  influence  the  fertilizing  powers  of  the  lime  to  my  material  extent,  as  will  readily  be  seen 
by  the  analysis  of  the  Hmesioni^.  and  the  chalk  nsually  employed  by  the  lime  burners. 

Cacbonsce  of  lime as-OSparts. 

Water 1-63     " 

Bflica 1-19     " 

unina 1-00     •* 

Oxideof  Iron 0-75     •* 


100  parts  of  common  chalk 

Lime 56-5 

Carbonic  Add 43-0 

Water 0-5 


united  with  Tarlooi  small  proportions  of  the  other  earths.  There  is  also  a  rery  considerable  proportion  of 
time  made  in  the  north  of  Enoland,  fhom  the  magnesian  limestones,  called  by  the  Yorkshire  nrmers  "hot 
Ume  "  ail  of  which  diflisr  coosäerably  in  corapoainon ;  that  from  Sunderland  containing  in  100  part»— 


I 


CaHtonat?of  Lime 56.8  parts.  I 

-    ■  lufMagnena 40-84   " 


Clay,  Water,  Ac S-OOparm. 

Oxideof  Iron • 0-36     - 

TUa  "  hot  lime,"  which  is  weO  known  by  the  fiurmers  in  the  neighborhood  of  Doncaster,  and  other  parU 
of  the  nonh  of  E^and,  can  only  be  applied  in  limited  quantities,  for  the  calcined  ma^esia  of  the  limestone 

—  fbr  a  considenible  period  in  its  pure  caustic  form,  without  abaorbing  carbomc  acid  gas  fhun  the  at- 

n,  and  in  this  slate  Its  effect  is  yery  jpernicious  to  many  kinds  of  plants.  It  is  only  when  pure,  how- 
erar.  that  magnesia  is  prejudicial  to  vegetation ;  by  expoeure  to  the  atmospbero,  it  gradually  andfalowly  ab- 
BOfbt  carbonic  acid  gas,  becomes  carbonate  of  magnesia,  and  in  this  state  forms  a  part  of  many  culiivated 
->^—     Some  of  the  most  fertile  soils  of  our  island,  in  fact,  contahi  it,  in  this  fivm,  in  considerable  qoaa- 


Tbe  action  of  the  fire  upon  the  chalk  and  the  limestones  merely  deprives  them  of  their  water  and  car- 
bonic acid  gas,  or  fixed  air.  The  fiu-mer  most  not  fall  into  the  very  common  error  of  supposing  that  vaj- 
thing  is  «4MMf  by  the  fire  to  the  lime ;  on  the  oontrary,  ikloees  Tory  maiarially  in  weiaht,  by  being  deprived 
of  its  carbonic  acid  gas,  a  loss,  however,  which  it  gradually  recovers  by  expoeure  to  the  atmoephera,  which 
always  cootafais  this  elastic  vapor.  [JoAasaa's  JPoraicri*  Enqfclo. 
(585) 


5.  Lameilated  or  $hell  lime*  This  yariety  is  aometimes  found  in  mountains, 
but  more  frequently  in  plains,  covered  by  a  thick  layer  of  black  marshy  earth. — 
On  the  surface  there  is  usually  a  layer  of  shells,  which,  as  we  penetrate  deeper, 
exfoliate  into  flakes ;  underneath  these  is  a  layer  of  loose  friable  lime ;  and,  far- 
thei  down  still,  a  species  of  lime  almost  as  hard  as  a  stone.  It  is  here  easily 
perceptible  that  thin  substance  has  been  formed  from  the  remnants  of  testaceous 
animals,  and  that  it  has  gradually  become  hardened  into  stone. 

6.  Stalactites  and  calcareous  crystalized  concretions.  These  varieties  have 
been  produced  by  the  droppings  of  water,  which  has  dissolved  a  great  deal  of 
carbonate  of  lime  by  meaos  of  the  carbonic  acid  which  they  contain.  In  propor- 
tion as  this  acid  has  become  evaporated,  the  lime  has  been  deposited  and  har- 
dened on  itself,  or  on  any  other  bodies  which  it  met  with  in  its  descent.  Stalac- 
tites of  various  remarkable  forms  are  frequently  found,  principally  in  grottoes, 
and  especially  in  those  called  Bauman's  or  Biell's  Höhle,  in  the  Hartz  mount- 
ains, in  the  Grotto  of  Antiparos,  &c. 

The  calcareous  sandy-stone  is  a  concretion  which  is  formed  by  the  depositions 
of  water.  It  is  found  at  Carlsbad  in  Silesia,  among  the  Hartz  mountains,  and  in 
almost  all  places  where  there  are  calcareous  mountains.  Sometimes  it  assumes 
the  form  of  little  balls,  adhering  to  one  another,  which  are  either  hollow  or  con- 
tain a  kernel  of  sand.    They  are  called  stones  of  peas,  or  fossil  lentil. 

Gypsum^  or  Stdphate  of  Lime, 

Of  all  the  various  concretions  which  are  formed  by  combinations  of  lime  with 
difierent  acids,  we  shall  only  enter  into  an  examination  of  one,  namely,  that 
which  results  from  the  union  of  lime  with  sulphuric  acid,  and  is  commonly  called 
gypsum,  but  which  is  known  to  scientific  men  by  the  name  of  sulphate  of  lime. 
This  body  is  perfectly  insipid,  and  can  with  difficulty  be  dissolved  in  water ; 
when  it  has  been  purified,  either  by  some  combustible  matter  or  metallic  oxide, 
it  is  always  of  a  whitish  color.  According  to  Buckholtz,  it  takes  461  i  parts  ol 
water  to  dissolve^  one  part  of  gypsum,  but  the  data  with  regard  to  this  pomt  vary 
considerably.  Buckholtz  also  states  that  the  dissolving  powers  of  warm  and  cold 
water  on  this  substance  are  almost  equal ;  but  other  authors  assert  that  warm 
water  dissolves  the  greatest  quantity  of  it.  The  difficulty  in  dissolving  gypsum 
is  the  reason  that  it  can  never  be  produced  in  the  form  of  cr}'stals.  The  solution 
oi  it  only  produces  a  few  crystaline  grains.  It  is  also  on  this  account  that  large 
Quantities  of  lime,  dissolved  in  sulphuric  acid,  cannot  be  obtained  m  a  liquid 
form,  and  that  it  always  remains  behind  in  the  filter.  If  sulphuric  acid,  diluted  » 
with  water,  is  poured  upon  lime,  a  combination  certainly  taxes  place ;  but  the 
gypsum  which  results  from  it  presents  itself  in  the  form  of  a  white  indissoluble 
powder,  only  a  very  minute  portion  bein^  held  in  solution  by  the  fluid. 

The  solution  which  contams  this  small  portion  of  gypsum  exactly  resembles 
pure  water ;  it  has,  however,  a  slight  taste,  although  the  powder  itself  is  abso- 
lutely insipid.  This  taste  is  not  easily  described ;  it  is  remarked  in  most  water 
that  contains  a  solution  of  gypsum,  and  it  is  then  called  hard  water.  If  this  so- 
lution be  gradually  evaporated,  gypsum  will  continue  to  be  precipitated  during  . 
the  whole  of  the  process,  for  the  remaining  fluid  will  only  retain  that  quantity 
which  it  can  hold  in  solution.  Water  containing  carbonic  acid  dissolves  a  much 
greater  portion  of  gypsum  than  pure  water ;  but,  in  proportion  as  the  acid  evapo- 
rates, the  substance  held  in  solution  will  be  precipitated :  thus,  if  the  fluid  be  ex- 
posed to  the  influence  of  the  atmosphere,  it  loses  the  chief  part  of  its  gypsum  ; 
and,  if  it  be  boiled,  the  whole  of  the  substance  will  be  found  deposited  at  the  bot- 
tom of  the  vessel.  Waters  impregnated  with  gypsum,  or,  in  other  words,  hard 
waters,  are  totally  unfit  for  many  purposes  ;  but  when  applied  to  the  irrigation  ol 
meadows,  the  effects  are  ameliorating  and  fertilizing. 

According  to  the  experiments  made  by  Buckholtz,  gypsum  is  composed  of 
thirty-three  parts  in  a  hundred  of  lime,  forty- three  of  sulphuric  acid,  and  twentr- 
four  of  water  of  crystalization.  There  may,  however,  exist  varieties  of  this  sub- 
stance which  contain  difierent  proportions. 

When  exposed  to  the  atmosphere,  gypsum  does  not  lose  its  water  of  crystal- 
ization ;  but,  if  submitted  to  the  action  of  fire,  the  water  is  immediately  evapo- 
rated, without,  however,  the  gypsum  being  cracked  or  broken.  It  loses  in  weight 
all  the  water  which  it  previously  contained.    In  order  to  produce  this  effect,  it  is 
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aol  necessary  that  anv  very  great  degree  of  heat  should  be  applied  ;  it  may  even 
be  inferior  to  that  which  is  requisite  to  effect  the  ealcination  of  lime.  When 
gypeum  which  has  been  broken  into  moderate-sized  pieces  is  passed  through  the 
fire,  it  becomes  calcined,  and  is  at  the  same  time  rendered  perfectly  soft,  so  much 
so  that  it  can  be  easily  crushed  between  the  fingers. 

Gypsum  which  has  thus  been  deprived  of  its  water  of  crystal ization  by  the  ac- 
tion of  fire,  is  termed  calcined  gypsum  or  plaster.  When  m  this  state,  it  may  be 
used  as  mortar,  or  formed  into  moulds  or  casts.  When  the  plaster  is  reduced  to 
a  yery  fine  powder,  and  mixed  with  water,  it  rapidly. absorbs  that  fluid,  and  so- 
lidifies and  combines  with  it,  the  same  as  with  the  water  of  crystalization.  In 
this  change  a  disengagement  of  heat  takes  place,  similar  to  that  which  results 
from  the  combination  of  lime  and  water ;  but  the  elevation  of  temperature  is  not 
so  sensible  in  this  instance,  because  the  union  does  not  take  place  so  promptly. 
If  more  water  is  added  than  the  piaster  requires  for  the  purpose  of  crystalization, 
the  mijEture  remains  for  some  moments  in  the  form  of  a  thick  paste,  but  events 
ually  unites  into  crystals,  and  forms  a  compact  mass.  It  is  this  property  which 
renders  it  so  useful  as  a  stucca 

Calcined  gypsum,  when  exposed  to  the  atmosphere,  gradually  absorbs  moist- 
U'e,  which  it  combines  with  in  the  form  of  water  of  crystalization,  and  thus  in- 
creases in  weight,  but  at  the  same  time  loses  its  faculty  of  effervescing  when 
mixed  with  mortar,  and  also  its  utility  as  mortar.  When  this  is  the  case,  it  can 
only  be  restored  to  its  pristine  state  by  being  calcined  afresh  ;  when  this  has  been 
done,  it  is  once  more  available  for  mortar. 

If,  during  the  process  of  calcination,  gypsum  should  be  exposed  to  too  great  a 
degree  of  heat,  it  undergoes  an  alteration  similar  to  that  which  lime  experiences 
in  like  circumstances.  When  burned,  it  no  longer  effervesces  when  brought  into 
contact  with  water,  loses  its  beneficial  effects  as  a  manure,  and  cannot  be  made 
into  stucco. 

Gypsum  can  only  be  fused  by  means  of  a  very  intense  and  prolonged  degree  of 
heat.  When  it  has  undergone  this  process,  it  not  unfreauently  evolves  light 
when  placed  in  a  dark  place.  The  heat  does  i^ot  effect  the  decomposition  and 
se|Nurauon  of  the  sulphuric  acid  from  the  lime  ;  it  only  deprives  the  gypsum  of 
its  water.  This  substance  is  only  decomposed  when,  along  with  coal  or  vegeta- 
ble bodies,  it  is  absolutely  ignited  ;  then  only  does  its  sulphuric  acid  become  de- 
prived of  oxygen ;  and  a  portion  of  the  sulphur  thus  separated  is  evaporated, 
while  the  rest  remains  combined  with  the  lime,  thus  forming  sulphuret  of  lime 
or  liver  of  sulphur.  This  will  account  for  the  sulphurous  smell  which  always 
prevails  in  the  neighborhood  of  gypsum  kilns. 

It  is  probable  that  a  similar  combination  is  effected,  though  much  more  slow- 
ly, at  a  less  elevated  temperature,  when  the  gypsum  is  united  with  bodies  im- 
pregnated with  carbon,  and  which  are  in  a  state  of  putrefaction  ;  a  portion  of  the 
beneficial  effect  of  gypsum  in  ameliorating  land  arises  from  this  circumstance. — 
When  water  impregnated  with  gypsum  is  foul  or  muddy,  it  gives  out  a  fetid  sul- 
phurous odor.  Fourcroy  attributes  the  bad  smells  which  prevail  in  some  towns  | 
u  the  neighborhood  of  Paris  to  this  Quality. 

Lime  has  a  greater  affinity  for  sulphuric  acid  than  the  alkalies  have,  and,  con- 
sequently, gypsum  cannot  be  decomposed  by  these  substances  ;  but  alkaline  car- 
bonates easily  effect  a  complete  decomposition  of  it  by  means  of  a  double  combi- 
nation. If,  fox  example,  powdered  gypsum  is  boiled  m  a  solution  of  carb(Hiate  of 
potassa,  this  latter  combines  with  the  sulphuric  acid,  while  the  lime  unites  with 
the  carbonic  acid.  The  lime  then  passes  in  the  form  of  a  white  powder  into  the 
fttaie  (rf*  carbonate  of  lime,  while  the  alkaline  sulphate  is  dissolved  iu  the  fluid. 

The  gypsum  which  is  met  with  in  the  mineral  kingdom  sometimes  constitutes 
•ntire  mountains.  It  is  found  under  various  forms — sometimes  as  a  pulverulent 
body,  at  other  times  in  large  masses,  and  occasionally  crystalized.  The  follow- 
ing are  some  of  the  kinds  most  frequently  met  with : 

1.  Powdered  gypsum,  celestial  farina.  This  gypsum  is  pulverulent ;  it  is 
found  in  the  neighborhood  of  gypseous  rocks,  from  which  it  has  been  separated 
and  reduced  to  powder  by  the  action  of  water.  In  some  places  it  is  seen  issuing 
from  the  earth.  At  a  period  of  scarcity  and  famine,  this  substance  was  supposed 
to  be  meal  or  flour  sent  down  from  heaven ;  it  was  gathered  up,  mixed  with  real 
floor,  and  made  into  bread,  which,  as  might  have  l^en  expected,  was  not  calcu« 
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lated  for  the  sustenance  of  mankind,  but  which,  nevertheless,  was  not  so  imme- 
diately injurious  as  many  persons  may  be  disposed  to  believe. 

2.  Common  compact  gypsum»  This  variety  is  found  in  large  masses  in  second- 
ary mountains.  It  is  not  very  hard,  breaks  with  a  crackling  sound  when  crashed 
between  the  teeth,  cannot  be  polished,  and  is  so  tenacious  that  it  is  scarcely  pos- 
sible to  reduce  it  to  powder.  It  is  met  with  of  different  colors,  but  is  generally 
either  grey  or  white.  Alabaster  belongs  to  this  species,  and  bears  the  same  re- 
lation to  gypsum  that  marble  does  to  lime  ;  it  is  a  semi-crystalized  stone,  capa- 
ble of  receiving  a  high  degree  of  polish,  and  is  used  for  various  kinds  of  sculp- 
ture, vases,  statues,  &c.  Sometimes  it  is  beautifuUv  variegated  with  all  kinds 
of  colors,  which  are  produced  by  metallic  oxides.  Alabaster  is  not  capable  of  so 
high  a  polish  as  marble,  because  it  is  not  so  hard  or  compact,  and  is  apt  to  be- 
come deteriorated  by  exposure  to  the  air. 

3.  Gypseous  spar,  or  crystalized  gypsum.  This  variety  is  frequently  found  in 
places  where  there  are  considerable  ^[uantities  of  gypseous  stone  or  compact  gyp- 
sum, and  is  closely  combined  with  it.  It  is  more  or  less  transparent,  variously 
shaded,  and  mav  be  split  with  a  knife  into  thin,  soft,  and  transparent  flakes. 

The  kind  called  glacies  maricR  also  belongs  to  this  variety,  which  is  found  in 
large  rhomboidal  crystals,  and  can  easily  be  cut.  Sometimes  the  caseous  spar 
is  met  with  in  large  crystals,  bearing  the  form  of  tables  or  pyramids.  This  sub- 
stance is  likewise  very  tenacious,  and  can  with  difficulty  be  powdered. 

4.  Gypseous  stalactites  have  originated  in  the  same  manner  as  the  calcareous 
stalactites ;  that  is  to  say,  they  have  been  formed  by  the  depositions  of  carbon- 
ated waters  which  held  a  considerable  quantity  of  gypsum  m  solution.  Some- 
times gypsum  and  carbonate  of  lime  are  found  mixed  together.  These  calcare- 
ous gyi^ums  effervesce  when  brought  in  contact  with  acids. 

There  are  many  waters  which  hold  gypsum  in  solution.  This  is  frequently 
the  case  with  sprmg  water,  which  is  then  called  hard  or  rough,  and  is  unfit  for 
various  purposes,  and  especially  for  the  distillation  of  brandy.  Gypsum  is  occa- 
sionally met  with  on  the  surface  of  the  soil  in  combination  with  lime  or  clay ;  it 
is  likewise  found  in  the  ashes  of  certain  vegetables ;  but,  in  all  probability,  it 
does  not  exist  in  plants,  but  has  been  produced,  during  the  combustion,  by  the 
combination  of  the  sulphuric  acid  with  lime. 

MARL. 

This  substance,  which  is  of  so  much  importance  in  Agriculture,  has  long  been 
known  to  many  farmers  as  an  active  agent  in  ameliorating  and  increasing  the 
fertility  of  land.  In  many  countries  there  are  whole  districts  which  have  former- 
ly been  improved  by  the  use  of  marl.  Its  properties  in  this  respect  were  known 
and  recognized  by  the  Romans ;  but  it  is  only  lately  that  the  marling  of  land  has 
attracted  |;eneral  attention,  and  there  are  still  many  agriculturists  who  have  not 
a  distinct  idea  of  this  substance,  although  a  small  amount  of  chemical  knowledge 
is  requisite  to  enable  them  to  distinmiish  it  from  other  earths.  It  is  this  total  ig^ 
norance  of  the  nature  of  marl  which  frequently  causes  them  not  only  to  deny  its 
beneficial  properties,  but  even  to  decry  it ;  and  hence  it  is  that  they  pretend  to 
have  seen  sucn  evil  consequences  to  result  from  the  use  of  it.  There  is  no  doubt 
that  the  substance  which  they  applied  to  their  land  as  marl  was  some  more  tena- 
cious and  ferruginous  clay,  or  some  other  kind  of  earth  which  did  not  agree  with 
the  soil.  We  shall  hereaiter  speak  of  marl  as  a  manure ;  at  present  we  have  only 
to  explain  its  nature  and  the  manner  in  which  it  generally  exists  in  the  soiL 

Marl  is  a  combination  of  carbonate  of  lime  and  clay.  These  two  bodies  are 
usually  found  in  so  complete  a  state  of  amalgamation  that  it  is  impossible  to  dis- 
tinguish the  particles  of  one  from  those  of  the  other,  either  with  the  naked  eye 
or  with  the  aid  of  a  microscope.  The  agents  by  means  of  which  this  union  is  ef- 
fected have  not,  as  yet,  been  discovered  ;  for,  when  clay  and  lime  are  mixed  to- 
gether artificially,  the  substance  formed  is  veiy  different  from  natural  marl— for 
example,  it  does  not  possess  the  faculty  of  losing  its  aggregation,  when  exposed 
.  to  the  influence  of  the  atmosphere,  and  crumbling  to  dust  like  natural  marl. 

The  proportions  in  which  clay  and  lime  are  found  combined  in  marl  are  many 
and  various.  Sometimes  there  are  equal  quantities  of  each  of  these  substances, 
whjle  in  others  the  one  predominates  considerably  over  the  other.  Nature  docs 
not  seem  to  have  prescribed  to  herself  any  rule  for  the  regulation  of  the  propor- 
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4ion«  in  which  thflf  shall  be  united.  Bfrnrl  has  been  olaeMd  under  different  j^eads, 
«•cording  to  the  proporticMis  of  lime  or  clay  of  which  it  is  composed.  The  olas»- 
ifieatioQ  adhered  to  by  Andrea^  in  his  work  on  the  various  species  of  earth  in 
HanoTer,  is  decidedly  the  best,  and  is  the  one  generally  adopted  throughout  the 
greater  part  cf  Germany.  According  to  this  author»  marl  is  smiply  a  combiDation 
of  neazly  equal  parts  or  clay  and  lime.  If  the  former  predominates  so  much  as 
to  Goosutute  nearly  or  quite  two-thirds,  the  mixture  is  then  called  areilUtceous 
marl ;  and  if  the  proportions  of  clay  are  still  greater,  so  that  there  are  three  parts 
of  that  substance  to  one  of  Jime,  it  is  then  caJled  calcareous  or  marly  clay.  On 
the  other  hand,  if  the  lime  predominates  and  forms  nearly  or  quite  two- thirds  of 
the  mixture,  it  receiyes  the  name  of  calcareous  marl ;  and  when  the  quanti^  of 
this  substance  is  still  farther  increased,  so  that  it  constitutes  three  parts  while 
there  is  but  one  part  clay,  then  the  combination  is  termed  argillaceous  lime. 

Marl,  in  all  its  yarieties,  is  met  with  in  a  great  number  of  countries.  Indeed, 
there  is  no  doubt  that,  if  carefully  sought,  it  will  be  found  in  most  places ;  it  has 
.been  proved  that  almost  all  the  inferior  strata  of  the  soil  contain  some  iK^tion  of 
iL  There  are  yery  few  countries  in  which  it  does  not  exist,  or  in  which  it  is  too 
deeply  imbedded  iu  the  earth  to  be  extracted  with  any  de^ee  of  proGu  It  is  no- 
where met  with  in  such  abundance  as  in  hilly  or  mountainous  countries,  in  the 
neighborhood  of  stratiforni  or  secondanr  mountains,  of  which  it  constitutes  the 
pnncipal  part  of  the  inferior  la^rers  or  the  soil,  and  is  disposed  in  continuous 
banks.  It  is  not  so  easily  found  in  dry,  flat,  or  marshy  countries ;  and  it  is  there 
deposited  in  heaps,  at  unequal  distances  and  at  yarious  depths.  The  existence 
of  a  stratum  of  marl  beneath  the  soil  may  generally  be  uuerred  whei^  certain 
plants  are  found  upon  the  surface,  yiz.  tusiilago  or  coltsfoot  {tussilagofarfara), 
tussilago  al]nna,  yellow  flowered  sage  {salvio  glutinosa),  meadow  sage  fsahna 
^a<enns)— 4ll  which  flourish  much  better  in  marly  than  in  any  othor  sous.  It 
IS  not  the  presence  of  the  plants  alone  which  may  be  regarded  as  indicatiye  of 
the  existence  of  marl ;  wherever  they  are  observed  to  multiply  and  flourish  with 
peculiar  richness  of  vegetation,  they  will  generally  serve  as  guides  to  the  diaoov- 
cry  ofmarL 

The  presence  of  black  medic  or  nonsuch  {medicago  /ajni/»iui),  on  a  soil  which 
has  not  been  manured,  may»  in  my  opinion,  be  considered  as  an  indication  of 
marL  This  substance,  or,  at  any  rate,  marly  clay,  may  generally  be  found  under 
briars.  When  marl  exists  in  heaps,  at  a  certain  depth  below  the  surface,  it  fre- 
quently shows  itself  at  the  edf^es  of  ravines,  or  in  uneven  roads,  from  which  the 
lajer  of  earth  which  covered  it  has  fallen  or  has  been  rubbed  off.  These  heaps 
of  marl  are  frequently  again  covered  by  clay;  wherever  this  latter  bod^is  found 
intermingled  with  grains  of  lime,  there,  is  every  probability  that  marl  will  be  met 
with  if  we  penetrate  sufficiently  deep  into  the  soil.  The  oeds  of  marl  are  not  by 
any  means  equal  in  thickness  throughout  their  whole  extent ;  this  observation 
applies  particularly  to  arf^illaceous  marl.    There  is  generally  less  of  lime  in  the 

1or  than  in  the  infenor  strata ;  and,  usually,  the  lower  we  descend  the  more 

eons  does  the  bed  become. 

Both  clay  and  lime  contribute  to  constitute  the  properties  of  marl ;  in  this  mix- 
ture these  two  kinds  of  earth  form  a  mutual  exchange  of  their  reciprocal  quali- 
ties. The  tenacity  and  unctuous  Quality  of  the  clay  is  tempered  by  the  lime — 
while,  on  the  other  hand,  the  harshness  or  stiffness  of  the  lime  is  softened  by  the 
admixture  of  the  clay.  According  as  one  or  the  other  of  these  substances  pre- 
dominate, so  do  the  characteristics  of  it  predominate  in  the  marl. 

Marl,  properly  so  called,  is  composed  of  equal  parts  of  day  and  lime,  and  can- 
not be  assinulated  to  either  the  one  or  the  other  of  these  substances ;  the  proper- 
ties of  both  are  amalgamated  in  equal  proportions.  Argillaceous  marl  or  calcar- 
eous clay  approaches  more  to  the  qualities  of  clay ;  therefore,  when  impre|[nated 
with  water,  it  becomes  unctuous,  more  ductile,  emits  a  clayey  odor,  and,  m  dry- 
ing, reunites  into  hard  clods,  which  are,  however,  malleable.  Marly  clay,  when 
moistened,  is  frequently  more  difficult  to  work  than  clay  deprived  of  marl ;  bqt 
it  is  much  more  easily  dried.    Calcareous  marl  and  argillaceous  lime  assimilate 


saperio 
cakare 


more  to  lime,  when  dry ;  they  are  less  rough  to  the  touch  when  moist ;  they  have 
less  cohesion ;  and,  when  the  fragments  are  dried,  they  can  easily  be  crushed  be- 
tween the  fingers.  It  depends  a  great  deal  upon  the  nature  of^the  clay  which 
enters  into  the  composition  of  these  marls,  whether  they  are  rich  or  poor.  A  rich 
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day  requires  the  addition  of  a  larger  quantity  of  lime,  in  order  to  correct  its  d^ 
fectB ;  while  in  a  poor  clay  a  much  smaller  proportion  will  produce  the  same  e^ 
feet  Two  varieties  of  marl  are  often  met  with — one  of  wnich,  in  its  external 
appearance,  greatly  resembles  argülaceous  marl,  and  the  other  is  like  calcareous 
marl — and  yet  both  of  these  contain  equal  quantities  of  lime ;  but  the  former  is 
composed  of  rich  tenacious  clay,  while  the  latter,  on  the  contrary,  consists  of  clay 
of  a  poorer  quality.  The  nature  of  the  latter  substance  has  also  a  considerable 
influence  upon  the  qualities  of  the  marl. 

Marl  is  of  different  colors — ^beinff  sometimes  white,  yellow,  brown,  grey,  Yio- 
let,  red,  blue,  or  black.  These  colors  are  produced  partly  by  the  oxides  of  iron 
or  manganese  which  it  contains,  and  partly  by  combustible  matters,  as  bitumens 
or  humus.  Those  varieties  of  marl  which  contain  oaly  the  latter  are  usually 
^ey,  bluish,  or  black,  and  combustion  renders  them  white.  Those  which  are 
impregnated  with  bitumen  give  out  the  color  peculiar  to  that  substance  when 
heated,  or  when  pieces  of  it  are  rubbed  together.  The  color  of  the  marl  is  a  very 
uncertain  indication ;  at  most,  it  can  only  enable  us  to  appreciate  the  quantity  ch 
combustible  matter  or  metallic  oxide  wnich  it  contains ;  it  will  not  serve  to  dis- 
tinguish the  nature  of  the  marl,  or  the  proportions  of  cla^r  and  lime  which  com- 
pose it  Marls  of  the  same  color  frequently  differ  essentially  in  the  proportion 
of  their  elements ;  while  others,  which  in  external  appearance  are  perfectly  dis- 
similar, show  no  differences  in  point  of  composition. 

With  respect  to  the  consistence  and  contexture  of  their  parts,  the  marls  differ 
essentially  among  themselves.  Sometimes  they  are  soft  to  the  touch  as  dust,  or 
possess  so  slight  a  degree  of  consistency  that  they  may  easily  be  crumbled  to 
pieces  between  the  fingers ;  while  others  are  hard  as  a  stone.  The  former  are 
called  *'  earthy,"  and  the  latter  "  concrete  '*  marls.  This  latter  species  is  still 
farther  distinguished  by  its  contexture :  it  either  has  a  schistous  fracture,  and  is 
composed  of  flakes  laid  over  each  other,  which  can  be  separated  with  a  knife ; 
or  it  has  no  uniform  layers,  but,  when  broken,  flies  into  irregular  pieces.  The 
former  of  these  is  called  **  schistous,"  and  the  iatier  *'  stone  "  marl.  No  decisive 
conclusions  with  respect  to  the  nature  and  composition  of  marl  can  be  deduced 
from  these  differences  of  conformation.  Sometimes  concrete  marl  contains  a  su- 
perabundance of  marl,  and  at  others  a  superabundance  of  lime ;  and,  when  this 
IS  the  case,  it  bears  a  greater  resemblance  to  limestone.  If  we  find  a  marl  be- 
longing to  the  species  which  we  call  calcareous,  we  must  not,  on  that  account, 
infer  that  it  contains  a  superabundance  of  lime  ;  for  it  is  possible  that  the  clay 
was  namrally  poor,  so  that  the  marl  had  not  a  great  deal  of  consistence.  When 
water  is  poured  upon  marl,  that  fluid  penetrates,  with  greater  or  less  facility,  in- 
to all  the  pores,  destroys  the  cohesion  of  the  parts,  separates  them  from  one  an- 
other, and  reduces  them  to  a  fine  powder.  This  is  one  of  the  essential  properties 
which  serves  as  the  first  distinction  of  marl,  and  by  means  of  which  this  sub- 
stance ameliorates  the  soil,  by  mingling  completely  with  its  surface.  The  air 
shows  itself  in  bubbles  which  rise  in  the  water,  sometimes  making  a  slight  noise 
and  occasioning  a  kind  of  effervescence.  It  certainly  cannot  be  admitted  as  a 
principle  that  any  kind  of  earth  which  loses  its  aggregation  in  water  must  neces- 
sarily be  marl,  smce  very  poor  clays  are  affected  m  the  same  manner ;  but  if  any 
kind  of  earth  is  not  spontaneously  reduced  to  powder  by  the  action  of  water,  we 
may  feel  convinced  that  it  is  not  marl.  Every  kind  of  marl,  even  that  which  is 
called  <*  stony,"  becomes  soft  and  pulverized  m  water.  This  substance  likewise 
loses  its  cohesive  attraction  when  exposed  to  the  humidity  of  the  atmosphere, 
and  is  reduced  to  powder  in  the  same  manner  as  by  the  action  of  water,  only  the 
process  occupies  more  time.  It  is  this  property  which  renders  marl  so  useful  as 
a  manure,  it  is  not  at  all  necessary  to  pulverize  it  before  it  is  put  into  the  soil 
which  is  to  be  ameliorated — that  operation  may  be  left  entirely  to  the  influence 
of  the  air ;  the  humidity  of  the  atmosphere  penetrates  into  the  marl  deposited  in 
the  soil,  and  reduces  it  to  powder.  Frost  contributes  materially  towards  effect» 
ing  a  total  division  of  the  particles ;  and,  indeed,  with  concrete  and  tenacious 
marls,  its  assistance  is  often  absolutely  necessary ;  and  this  is  the  reason  that 
these  marl«  are  generally  laid  on  before  the  approach  of  winter.  The  moisture 
which  the  marl  has  absorbed  is  expanded  by  the  frost,  and  forces  the  parts 
asupder. 

The  time  which  is  required  to  reduce  marl  spontoneously  to  powder  by  th» 
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ftctioQ  either  of  air  or  wmter,  depends  in  a  great  measure  upon  the  proportion  of  chij 
which  this  substance  contains  in  its  composition,  and  upon  the  degree  of  hard- 
ness and  of  the  cohesion  which  exists  between  its  parts.  Pure  compact  lime- 
stone will  not  resolve  into  powder,  neither  will  pure  solid  clay.  If,  therefore, 
lime  forms  the  predominating  inj^edient  in  marl,  this  latter  does  not  lose  its  ag- 
gregation ;  the  same  effect  is  evident  where  clay  forms  the  chief  constituent  part, 
or,  at  any  rate,  the  division  is  effected  very  slowly.  In  order  that  the  cessation 
of  cohesion  may  be  promptly  broufi^ht  about,  it  is  evidently  necessar)'  that  there 
should  be  a  certain  proportion  of  these  two  substances,  and  the  degree  of  this 
proportion  will  depend  entirely  upon  the  nature  and  the  richness  or  poverty  of 
the  clay. 

In  marls  composed  of  similar  clays,  but  which  contain  proportionately  differ- 
ent quantities  of  lime,  the  substance  which,  properly  speaking,  ought  to  be 
called  marl  is  that  which  is  most  easily  deprived  of  its  conesive  qualities ;  and, 
on  the  other  hand,  calcareous  and  argillaceous  marls  are  those  which  oppose  the 
greatest  resistance  to  the  action  of  fire,  water,  and  air.  The  division  is  never  so 
slowly  effected  as  when  the  parts  have  acquired  the  hardness  of  a  stone,  as  in 
the  case  of  stony  marls ;  while  among  the  number  of  concrete  marls,  those  which 
are  of  a  schistous  nature  lose  their  aggregation  much  sooner  than  those  which 
are  found  in  homogeneous  masses. 

Marl  produces  a  very  great  effervescence  when  brought  into  contact  with  acids 
or  acidulated  fluids,  if  the  latter  are  poured  upon  this  substance,  they  combine 
with  the  lime ;  while  the  alumina  remains  untouched,  so  long  as  the  acids  have 
any  lime  left  to  dissolve ;  it  is  only  when  all  the  lime  has  been  absorbed  and  the 
acid  stul  remains  unsaturated,  that  it  attacks  and  dissolves  a  small  portion  of  the 
alumina  and  of  the  oxide  of  iron. 

It  is  well  known  that  carbonate  of  lime  cannot  be  fused  without  the  agency 
of  some  other  substances,  and  that  clay  is  scarcely  vitrified  even  by  the  hottest 
fire ;  but  that  if  these  two  earths  are  united,  they  may  then  be  melted  without 
difficulty ;  marl,  therefore,  is  a  substance  capable  oi  being  fused  and  vitrified.  It  does 
not  require  any  great  degree  of  heat  to  melt  it,  and  this  is  the  reason  of  its  being 
used  for  the  purpose  of  separating  metals  and  facilitating  the  fusion  of  metallic 
ganFues.*    It  is  sometimes  used  to  procure  iron. 

Marl  is  occasionally  found  intermingled  with  other  substances,  which  do  not, 
properly  speaking,  belong  to  its  composition.  Of  these,  magnesia,  sand,  and 
gypsum  are  most  frequently  met  with.  Magnesia  is  oAen  found  in  marl,  and 
especially  in  that  kind  the  beneficial  effects  of  which  as  a  manure  are  most  evi- 
dent It  also  exists  there  in  a  state  of  carbonate,  effervescing  when  brought  in 
contact  with  acids,  and  dissolving  in  them.  These  circumstances  have  caused 
magnesia  to  be  frequently  confounded  with  lime  when  the  marl  is  only  superfi- 
.  ciafiy  examined.  But  as  we  are  as  yet  ignorant  of  the  effect  which  it  produces, 
I  it  is  very  important  that  it  should  be  properly  distinguished  and  inquired  into. 
Marl  which  contains  magnesia  is  called  ««magnesian  marl,"  and  it  is  still  farther 
distinguished  by  the  terms  "  argillaceous"  or  ''calcareous  magnesian  marl,"  ac- 
cording as  the  clay  or  lime  predominates.  This  substance  always  contains  a 
small  portion  of  sand ;  when  the  quantity  is  considerable,  the  marl  which  con- 
tains it  is  called  argillaceous  or  calcareous  sandy  marl.  If  the  proportion  of  sand 
amounts  to  sixty,  seventy,  or  eighty  parts  out  of  a  hundred,  then  the  substance 
18  called  '<  sandy  marl."  A  slight  admixture  of  sand  in  marl  is  highly  beneficial 
to  that  substance,  causing  it  more  rapidly  to  part  with  its  aggregation.  Marl 
likewise  contains  some  portion  of  gypsum,  which  occasionally  shows  itself  in 
small  crystaline  veins,  and  is  rendered  still  more  susceptible  when  the  marl  is 
heated ;  the  presence  of  gypsum  probably  ameliorates  the  marl,  and  renders  it  ^ 
more  liiable  ;  but  we  have  not,  as  yet,  any  certain  information  on  this  point.  If  | 
the  marl  contains  considerable  quantities  of  gypsum,  it  is  then  called  argilla- 
ceous, or  calcareous  gjrpseous  marl. 

The  external  appearances  under  which  marl  is  found  are  many  and  varions. 
The  following  are  some  of  the  principal  varieties,  not  classed  according  to  their 
internal  composition,  but  according  to  their  external  appearance : 

(a).  Stony,  and  frequently  schistous  marl.    This  kind  is,  in  most  cases,  toler- 

*  "GaafQ«,'*  a  Qemaaa  word,  ligBiQriiig  th«  rock  to  wbieh  |h«  metal  or  mineral  te  attached  in  the  howeli 
tfdieeanh. 


!  164  thaer'i 


S  PRINCIPliM  OF  AGRICULTURE. 


ably  friable  while  in  the  earth ;  it  is  only  when  exposed  to  the  atmosphere  (bat  it 
hardens  and  changes  color,  and  then  the  la^e  ci  two  or  three  years  is  barely 
snfficient  to  deprive  it  of  its  aggregation.  This  marl  is  often  very  calcareous,  and 
so  much  resembles  limestone  that  it  is  sometimes  calcined  in  order  to  be  made 
into  lime,  or  used  in  its  rough  state  as  marl.  But  the  lime  produced  from  this 
substance  is  impure  and  bad  in  quality.  This  marl  occasionally  has  the  hard* 
ness  and  all  the  other  appearances  of  common  lime ;  howerer,  the  proportion  of 
alumina  and  silica  con  tamed  in  it  is  usually  greater  than  in  lime. 

(b).  Argillaceous  or  clayey  marl.  We  hare  already  mentioned  the  distinguish- 
ing characteristics  of  this  variety. 

(c),  Lamellated  marl.    This  kind  is  only  found  in  thin  layers. 

(d).  Shell-marlt  on  the  surface  of  which  the  remains  of  marine  and  land  shells 
are  frequently  found.  Farther  down  it  resembles  dirty  chalk,  and  lower  still  it 
is  sometimes  crystalized  and  stony.  This  marl  is  hardly  ever  found  except  in 
plains,  under  turf,  peat,  black  or  marshy  earth,  and  in  places  where  water  has 
g)rmerly  been  stagnated.  It  is  principally  composed  of  lime ;  and  has,  therefore, 
neen  called  marly  lime,  and  is  frequently  calcined  and  used  as  lime.  It  is  sepa- 
rated by  the  action  both  of  air  and  water ;  and  when  mixed  with  a  suitable  pro- 
portion of  that  fluid,  although  without  being  calcined,  it  is  used  for  bleaching. 
When  applied  to  land,  this  marl  does  not  act  so  promptly  as  might  have  beeo 
expected  ;  it  often  contains  phosphoric  acid. 

The  first  variety  (a)  is  hardly  ever  found  excepting  in  mountainous  countries; 
the  second  (h)  is  generally  met  with  in  hills  covered  with  brown  clay,  in  which 
briars  have  taken  root.  Sometimes  these  hills  are  anything  but  fertile,  even  . 
when  the  clay  which  is  on  the  surface  contains  calcareous  particles.  The  marl 
appears  to  have  rapidly  consumed  the  humus,  or  perhaps  this  latter  substance 
having  been  rendered  more  soluble  by  the  marl,  has  been  carried  away  by  heavv 
rains.  But  the  fertility  of  these  places  will  soon  be  restored  if  they  are  abunct 
antlv  manured.  I  state  this  fact  in  order  that  agriculturists  may  not  be  prevented, 
by  the  apparent  sterility  of  the  land,  from  digging  it  up  in  order  to  discover  the 
marl.    The  last  two  varieties  (c  and  d)  are  only  found  in  flat  grounds  and  plains. 

ICAGRESU. 

This  earth  is  less  diffused  throughout  nature  than  either  of  the  preceding«  It 
is  neyer  met  with  pure,  but  always  mixed  with  other  earths  and  combined  with 
acids.  Several  minerals  contain  portions  of  it ;  springs,  rivers,  the  oea,  and  salt 
water  also  contain  it,  but  it  is  then  principally  combined  with  the  muriatic  and 
sulphuric  acids.  It  also  enters  into  the  construction  of  animal  bodies,  and  is  then 
generally  united  with  phosphoric  acid.  The  ashes  of  most  vegetables  contain 
more  or  less  of  it ;  it  sometimes  forms  a  very  considerable  constituent  part  of  the 
layer  of  vegetable  mould,  and  of  that  marl  which  is  best  adapted  for  the  purpose 
of*^  manure.  This  earth,  which  has  not  long  been  discovered  and  distinguished, 
has  latterly  awaken  ed  great  attention  as  regards  its  relation  to  Agriculture.  Berg- 
mann and  other  authors  have  represented  it  as  very  fertile ;  but  Tennant,  an  Eng- 
lish chemist,  observes  that  some  calcined  lime  which  had  been  used  to  amelio- 
rate land  had  produced  quite  a  contrary  efiect ;  and  on  bein^  analyzed,  it  was 
found  to  contain  a  great  deal  of  magnesia  ;  and  thence  he  arrives  at  the  conclu- 
sion that  the  efiects  of  this  earth  are  always  prejudicial.  In  its  natural  state  it 
rather  resembles  carbonate  of  lime  in  all  its  points.  Lampadiers  found  it  to  be 
very  fayorable  to  the  vegetation  of  barley ;  and  Einhoff,  when  analyzing  a  pecu- 
liarly ameliorating  marl,  fotmd  it  to  contain  twenty  parts  in  a  hundred  of  mag- 
nesia. , 

Carbonate  of  ma^esia  is  both  insipid  and  inodorous.  When  ^moistened  and 
mixed  with  water,  it  forms  a  consistent  matter  which  sopn  dries  up.  With  re- 
gard to  its  disposition  to  retain  water,  it  may  be  assimilated  to  carbonate  of  lime, 
and,  indeed  its  relations  to  water  are  generally  the  same  as  those  of  that  sab- 
stance.  Carbonate  of  ma^esia  is  insoluble  in  pure  water ;  it  can  only  be  dis- 
solved in  water  which  has  been  impregnated  with  carbonic  acid  gas. 

Pure  magnesia,  freed  from  carbonic  acid,  is  easily  distinguishable  from  lime. 
It  is  neither  caustic  nor  alkaline  like  that  substance  ;  it  does  not  emit  any  heat 
when  minffled  with  water ;  the  paste  which  results  from  this  mixture  does  not 
harden  in  drying ;  and  when  sand  is  combined  with  it,  a  mortar  is  not  produced. 
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Itt  keiy  it  sppean  to  abiorb  water  a&d  aj^proprntt«  it,  but  without  dapriviag  it  of 
ilB  flniditv.    It  effieets  a  very  dight  alteration  in  blue  Tegeuble  colon. 

The  foflowing  are  the  fossils  which  contain  magnesia,  and  which  are  greasy 
and  soapy  to  the  tonch : 

1.  The  serpentine-stone.  This  is  a  hard,  fine-grained  stone  of  a  dark  green  or 
gt€f  hn«,  occasionally  striped  or  spotted  with  red.  It  is  found  in  beds  which 
flometimea  constitute  entire  mountains.  The  best  quarry  of  this  kind  of  stone  in 
GeiBuiny,  is  at  Topplitz,  in  Saxony,  where  an  ahnost  incredible  <)U8ntitv  of  it  is 
VQtked.  It  is  manufactured  into  snnff-boxes,  fancy  boxes,  vases,  candlesticks, 
moitars,  and  all  kinds  of  cups  and  yessels  by  means  of  turning  machines ;  and 
afterwards  polished  with  fine  firee-stone.  The  constituent  parte  of  this  substance 
are  magnesia,  silica,  and  oxide  of  iron. 

2.  Taie.  This  substance  has  a  lamellated  fracture :  it  is  rery  greasy  to  the 
touch,  and  is  sometimes  found  in  the  form  of  earth ;  at  others,  under  that  of 
itoae.  The  former  is  composed  of  unctuous  and  slightly  luminous  parts,  and  is 
in  general  neEurly  or  quite  white ;  the  latter,  on  the  contrary,  is  harder,  and  may 
be  divided  into  thin  flsJkes,  which  frequently  have  the  brilliancy  of  gold  or  silver, 
on  which  account  it  has  been  called  ar gentium.  It  is  used  for  the  purpose  of  di- 
minishing friction  in  machinery,  and  ia  one  of  the  best  agents  which  can  be  em- 
^Uffed,  being  far  preferable  for  that  purpose  to  either  soap  or  oil,  because  it  does 
not  occasion  anv  dilatation  of  the  wood,  and  it  also  presetres  the  metal  from  the 
sfanost  insensible  effect  occasioned  by  friction. 

Tale  is  composed  of  forty-four  part»  in  a  hundred  of  magnesia,  and  fifty-aix  of 
iilica  uid  alumina. 

3.  LmfU  MariSf  cat  se^fhstone,  ia  a  variety  of  talc ;  it  ii  greyish,  ^ey,  or  deep  > 
Bieen,  and  may  be  turned  and  made  into  all  kinds  of  vases,  to  It  is  principally  \ 
found  in  Switzerland. 

4.  Boa/f'raeky  or  earth,  is  a  species  of  opaque  smooth  stone,  as  unctuous  as 
aoap,  which  may  be  scraped  off  with  the  finger  nail,  and  stains  or  soils  every  ob« 
ject  with  which  it  comes  in  contact.  There  are  several  varieties  of  it,  some  of 
which  are  soft,  and  others  compact ;  the  latter  is  also  called  Spanish  chalk,  be«  \ 
cause  it  was  originally  brought  from  that  country.  By  means  of  it,  figures  or  ' 
wor&  may  be  dnwn  upon  gUss;  and,  although  all  traces  of  Uie  writing  vanish 
when  the  glass  is  washed,  they  re&ppear  as  80<»i  a«  it  is  exposed  to  a  moist 
temperature.  It  is  also  used  for  drawing  deaigns  for  embroidery,  and  is  found  in 
cereral  paru  of  Germany,  and  particularly  ia  Bareuth. 

5.  Amiantus,  or  asbestos.  This  kind  of  stone  is  composed  of  a  filaceous  tissue, 
the  filaments  of  which  are  either  arranged  in  parallel  lines  or  transversely :  in 
the  farmer  case,  these  threads  are  flexible,  and  it  is  then  called  <<  amiantus.^'  It 
is  generally  of  a  whitish  hue,  bordering  upon  green,  or  a  gr^ish  green.  Several 
other  species  are  likewise  found,  which  are  called  "  salamander* s  hair,*^  '<  leather 
foaal,"  Ace,  on  account  of  some  resemblance  or  fancied  resemblance  which  they 
bear  to  the  substances  from  which  they  derive  their  names.  This  stone  prevails 
in  Saxony,  Silesia,  Bohemia,  Hungary,  and  Sweden.  Those  manufacmres  of  in- 
combustible linen,  paper,  and  wicks  tor  candles,  which  at  one  time  appeared  so 
incomprehensible,  are  formed  of  amiantus.  In  order  to  make  linen,  the  thin 
flexible  threads  of  the  amiantus  are  spun  with  flax ;  it  is  then  woven,  and  the 
cloth  passed  through  the  fire.  When  paper  is  to  be  made,  the  filaments  are 
pounded  and  bruis^  until  they  are  reduced  to  a  pulp ;  all  the  usual  processes  at- 
tendant on  paper-making  are  then  gone  through. 

6.  Aleyonium,  or  froth  of  the  sea.  The  bowls  or  heads  of  those  pipes  which 
are  so  much  prized  are  made  of  this  substance.  There  formerly  used  to  be  some 
doubt  with  regard  to  ite  origin :  it  was  thought  to  be  a  marine  production  ;  and 
hence  derives  its  name ;  but  it  is  known  now  to  every  person  to  be  obtained  from 
the  village  of  Klitschik,  not  far  from  Conia  or  Iconium,  in  Natolia.  It  is  found 
in  veins  m  the  cavities  of  a  grey  calcareous  schist,  a  little  below  the  surface  of 
the  soiL  When  first  extracted,  it  resembles  a  so  A  paste, 'which,  however,  soon 
hardens  when  exposed  to  the  air ;  it  is  made  into  the  heads  or  bowls  of  pipes, 
and  sold  at  Constantinople,  where  these  are  colored,  or  baked  in  oil  or  wax,  and 
then  exported  to  Germany,  where  they  are  worked  afresh :  pipes  of  a  second-rate 
^oatiiy  are  made  from  the  fragments  of  those  which  are  broken.  ]Notwithstand- 
mg  its  softness,  this  substance  possesses  a  great  deal  of  consistency,  and  is  less 
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liable  than  most  of  the  other  fossik  to  «nap  to  pieces.  According  to  Wiegleb  it 
is  composed  of  equal  parts  of  magnesia  and  silica :  he  asserts  that  it  may  be  foand 
in  Spam,  not  hi  from  Madrid  ;  in  Hungary ;  and  in  North  America. 

UiON. 

We  have  already  stated  when  speaking  of  clay  that  the  soil  frequently  cod^' 
tains  iron,  which  presents  itself  under  various  forms.  We  meet  with  it  as  an 
oxide  totallv  free  from  acids,  and  under  various  degrees  of  oxidation,  of  a  white, 
^een,  black,  or  red  hue,  and  intimately  combined  with  alumina ;  in  this  state  it 
imparts  all  those  different  shades  of  color  to  clay  which  that  substance  is  fre- 
quently found  to  possess.  We  do  not  as  yet  know  exactly  what  influence  it  has 
upon  vegetation,  or  whether  or  not  it  tends  to  ameliorate  the  soil.  In  many 
kmds  of  clay,  we  find  oxides  of  iron  in  a  state  of  carbonization :  when  in  this 
state,  it  does  not  appear  to  have  any  influence  at  all  on  vegetation ;  and,  at  all 
events,  it  is  not  prejudicial  to  it.  If  stronger  acids  are  then  poured  upon  it,  the 
carbonic  acid  is  disengaged  and  effervescence  takes  place ;  therefore,  this  effer« 
vescence,  which  is  regarded  by  so  many  persons  as  a  certain  sign  of  the  presence 
of  lime  or  marl,  is  a  very  deceptive  indication. 

We  also  find  iron  combined  m  the  soil  with  sulphuric  or  phosphoric  acid,  but 
not  very  frequently.  When  in  combination  with  the  former,  it  produces  that 
substance  which  is  commonly  called  vitriol  (sulphate  of  iron) ;  land  containing 
this  compound  is  often  called  vitriolic  earth.  This  matter  is  only  found  in  those 
places  where  there  are  sulphurous  pyrites,  the  composition  of  which  produces 
the  acid  which  combines  with  the  iron.  It  may  occasionally  be  met  with  in 
clay  situated  in  damp  places,  but  occurs  most  frequently  in  peat  marshes,  from 
which  vitriol  ma^  sometimes  be  extracted  with  advantage.  Wherever  large 
quantities  of  vitriol  are  found,  it  is  prejudicial  to  vegetation,  and  destroys  the 
plants  ;  while,  on  the  other  hand,  wnen  the  soil  contains  only  a  small  portion, 
and  particularly  when  that  is  combined  with  bodies  which  contain  carbon,  as 
with  coal  or  stone,  it  possesses  a  fertilizing  property :  this  has  been  well  attested 
by  ancient  as  well  as  modem  experiments  and  experience. 

Iron  is  generally  found  combined  with  phosphoric  acid  in  that  substance  which 
is  called  marshy  iron.  This  body  becomes  diluted,  and  often  mingles  with  the 
superior  layer  of  the  soil ;  where,  being  exposed  to  the  action  of  the  air,  it  grad- 
ually loses  all  those  properties  which  are  prejudicial  to  vegetation.  Land  in 
which  the  layer  of  vegetable  earth  rests  upon  marsh  iron,  is  always  of  the  very 
worst  quality,  and  very  sterile. 

We  must  also  mention  oxide  of  manganese,  which  frequently  enters,  although 
but  in  a  slight  degree,  into  the  composition  of  the  superior  layer  of  the  soil,  and 
which  is  generally  found  in  plants  and  animals.  We  have  not  as  yet  succeeded 
in  discovering  whether  or  not  it  has  any  influence  on  vegetation. 

We  have  now  briefly  mentioned  the  nature  of  those  fixed  and  incombustible 
earths,  or  portions  of  the  soil,  which,  by  means  of  the  proportions  in  which  th^ 
are  united,  constitute  all  those  innumerable  varieties  of  land  to  which  we  shall 
have  to  recur  when  we  have  examined  another  constituent  part  of  every  soil 
adapted  for  vegetation,  to  which  it  owes  its  fertility,  and  which,  properly  speak- 
ing, is  neither  more  nor  less  than  that  portion  of  the  food  of  plants  which  they 
derive  from  the  soil :  we  allude  to  the  humus. 

HUMUS. 

The  name  usually  given  to  this  substance  is  "  mould."  This  term  has  been 
misinterpreted  by  many  persons,  who  have  understood  it  to  mean  the  layer  of 
vegetable  earth,  and  not  a  particular  portion  of  its  constituent  parts.  Several 
very  clever  agricultural  writers  have  rallen  into  the  same  error ;  and  thus  the 
obscurity  which  enveloped  this  part  of  the  science  has  been  increased.  It  is  on 
this  account  that  I  have  adopted  the  word  humus,  about  which  there  can  be  no 
mistake.  In  a  scientific  point  of  view  the  term  "  earth"  is  not  at  all  applicable 
to  this  substance ;  properly  speaking  it  is  not  an  earth,  and  has  only  been  called 
so  on  account  of  the  pulverulent  form. 

Humus  is  always  more  or  less  a  constituent  part  of  the  soil.  The  fertility  of 
the  land  depends  entirely  upon  its  presence,  for,  if  we  except  water,  it  is  to  this 
substance  alone  in  the  soil  that  plants  owe  their  nutriment.     It  is  the  residue  of 
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nimftl  and  regetable  patre&eticQ,  and  is  a  blaok  body ;  when  dry  it  is  palTeru- 
knt,  and  when  wet  has  a  soft  greasy  feel.  It  is  varied  in  its  qualities  and  com- 
^  position  according  to  the  substances  from  which  it  has  been  formed,  and  the  cir- 
cnmstances  under  which  the  putre&ction  or  decoini>06ition  took  place ;  there  are, 
however,  certain  properties  which  are  inherent  to  it,  and  in  general  it  is  similar 
in  itself.  It  is  the  produce  of  organic  power — a  compound  of  carbon,  hydrogen, 
nitrogen,  and  oxygen,  such  as  cannot  be  chemically  composed ;  for  in  inert  bdies 
these  substances  only  enter  into  simple  combinations  of  some  two  amongst  them, 
and  do  not  unite  altogether  as  is  the  case  here.  Besides  the  four  essential  ele- 
ments of  humus,  it  contains  other  substances  in  smaller  quantities,  viz.,  phos- 
phoric and  sulphuric  acids  combined  with  some  b^se ;  and  also  earths,  and  some- 
times different  salts. 

Humus  is  the  product  of  living  matter,  and  the  source  of  it.  It  affords  food  to 
organization ;  without  it  nothing  material  could  have  life,  at  least  the  most  per- 
fect animals  and  plants  could  not  exist ;  and,  therefore,  death  and  destruction  are 
necessary  and  accessory  to  the  reproduction  of  animal  and  vegetable  life.  The 
greater  the  number  of  living  creatures,  the  more  humus  is  produced,  and,  conse- 
quently, the  supply  of  the  elements  for  the  nutrition  of  life  is  increased.  Every 
organic  being  in  life  appropriates  to  itself  a  daily  increasing  amount  of  the  raw 
materials  of  nature ;  and  these,  after  having  been  digested,  resolve  into  humus, 
which  increases  in  proportion  as  men,  animals,  and  vegetables  are  multiplied  in 
any  spot  on  the  surlace  of  the  earth.  It  is,  however,  diminished  by  the  processes 
of  vegetation,  wasted  by  bein^  carried  into  the  ocean  by  water,  and  oy  being 
conveyed  into  the  atmosphere  by  the  agency  of  the  oxygen  contained  in  the  air, 
which  unites  with  and  cpradually  converts  it  into  a  gaseous  matter. 

We  have  only  to  observe  the  progress  of  vegetation  upon  naked  rocks  in  order 
to  understand  the  history  of  humus  from  the  very  beginning  of  the  world.  At 
first,  only  lichens  and  mosses  are  found  there,  from  the  decomposition  of  which 
more  perfect  plants  derive  their  nouriahmoit ;  these,  in  their  turn,  die  and  aug- 
ment the  mass  of  mould  by  their  putrefaction :  and  thus  at  last  a  bed  of  humus 
is  formed,  capable  of  affording  nourishment  to  the  largest  trees.* 

Voigt,  in  his  supplement  to  the  researches  of  Saussure,  justly  observes,  "  that 
Tegetable  mould  is  vegetable  matters  partly  decomposed,  but  not  completely  dis- 
organized. It  is  a  vast  pervading  plant  without  or^^anization,  which  itself  bears 
aiä  nourishes  other  plants,  as  a  tree  affords  nutntion  to  all  its  branches  and 
shoots.  This  vegetable  mould  is  composed  of  vegetable  bodies,  and  it  may  again 
be  transformed  into  others  of  the  same  or  of  a  similar  nature ;  it  is  frequently 
prenared  very  carefully  with  a  view  to  this  end." 

Humus  bears  some  analogy  to  the  bodies  from  which  it  is  produced,  as  well  as 
to  their  constituent  parts ;  but  the  elementary  substances  enter  into  a  fresh  com- 
bination, ^nd  some  portion  is  evaporated«  According  to  SaUssure,  humus  con- 
tains less  oxygen  but  more  carbon  and  nitrogen  than  the  vegetables  from  which 
it  is  derived.  But  the  circumstances  under  which  it  is  formed  will,  doubtless, 
hare  no  slight  influence  upon  the  proportions  of  its  elements  and  the  various 
ccHQbinations  which  take  place  between  the  elementary  parts.  Thus,  for  exam- 
ple, humus  formed  in  the  open  air  will  not  be  exactly  similar  to  that  which  has 
been  formed  in  a  confined  place  where  the  atmosphere  could  not  come  in  contact 
with  it ;  neither  is  it  the  same  when  placed  where  it  can  imbibe  a  great  deal  of 
moisture,  as  it  would  have  been  if  kept  in  a  drier  place.  All  these  are  self-evident 
&et8,  although  as  yet  neither  the  circumstances  which  influence  the  formation  of 
humus,  nor  the  deviations  attendant  on  them,  have  been  sufficiently  analyzed. 

Even  when  the  humus  is  formed  it  is  not  beyond  the  reach  of  alteration  and 
deatructioQ,  as  it  is  in  constant  action  and  reaction  with  atmospheric  air.  When 
placed  under  a  receiver  closed  with  mercury,  it  forcibly  attracts  the  oxygen  ^as, 
eommunicates  carbon  to  it,  and  changes  it  into  carbonic  acid  gas.  If  the  receiver 
is  closed  with  water,  ik  creates  a  vacuum,  into  which  the  water  penetrates  by 

*  Homiu  ia  tbe  modem  term  dTeii  by  some  chemifltg  to  the  veiy  finely  dirided  organic  matters  which  all 
ealtiTated  soito  contain.  "  Woody  fibre  in  a  stater  of  decay  (observes  Liebi^  is  the  substaaea  called  kumiu. 
Tike  hmxiie  acid  of  chemists  is  a  product  of  the  decomposition  of  hamus  by  alkaliM ;  it  does  not  exist  in  the 
..  *  *^'     "^^  legists.    Humus  does  not  noorLsh  pi        ...._..  .. 
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liable  than  most  of  the  other  fossils  to  snap  to  pieces.  According  to  Wiegleb  it 
is  composed  of  equal  parts  of  maj^esia  and  silica :  he  asserts  that  it  mayr  be  found 
in  Spam,  not  far  from  Madrid ;  in  Hungary ;  and  in  North  America. 

IRON. 

We  have  already  stated  when  speaking  of  clay  that  the  soil  frequently  con- 
tains iron,  which  presents  itself  under  various  forms.  We  meet  with  it  as  an 
oxide  totallv  free  from  acids,  and  under  various  degrees  of  oxidation,  of  a  white, 
j^een,  black,  or  red  hue,  and  intimately  combined  with  alumina ;  in  this  state  it 
imparts  all  those  different  shades  of  color  to  clay  which  that  substance  is  fre- 
quently found  to  possess.  We  do  not  as  yet  know  exactly  what  influence  it  has 
upon  vegetation,  or  whether  or  not  it  tends  to  ameliorate  the  soil.  In  many 
kmds  of  clay,  we  find  oxides  of  iron  in  a  state  of  carbonization :  when  in  this 
state,  it  does  not  appear  to  have  any  influence  at  all  on  vegetation ;  and,  at  all 
events,  it  is  not  prejudicial  to  it.  If  stronger  acids  are  then  poured  upon  it,  the 
carbonic  acid  is  disengaged  and  effervescence  takes  place ;  therefore,  this  effer- 
vescence, which  is  regarded  by  so  many  persons  as  a  certain  sign  of  the  presence 
of  lime  or  marl,  is  a  very  deceptive  indication. 

We  also  find  iron  combined  m  the  soil  with  sulphuric  or  phosphoric  acid,  but 
not  very  frequently.  When  in  combination  with  the  former,  it  produces  that 
substance  which  is  commonly  called  vitriol  (sulphate  of  iron) ;  land  containing 
this  compound  is  of%en  called  vitriolic  earth.  This  matter  is  only  found  m  those 
places  where  there  are  sulphurous  pyrites,  the  composition  of  which  produces 
the  acid  which  combines  with  the  iron.  It  may  occasionally  be  met  with  in 
clay  situated  in  damp  places,  but  occurs  most  frequently  in  peat  marshes,  from 
which  vitriol  may  sometimes  be  extracted  with  advantage.  Wherever  large 
quantities  of  vitriol  are  found,  it  is  prejudicial  to  vegetation,  and  destroys  tne 
plants  ;  while,  on  the  other  hand,  when  the  soil  contains  only  a  small  portion, 
and  particularly  when  that  is  combined  with  bodies  which  contain  carbon,  as 
with  coal  or  stone,  it  possesses  a  fertilizing  property :  this  has  been  well  attested 
by  ancient  as  well  as  modem  experiments  and  experience. 

Iron  is  generally  found  combined  with  phosphoric  acid  in  that  substance  which 
is  called  marshy  iron.  This  body  becomes  diluted,  and  often  mingles  with  the 
superior  layer  of  the  soil ;  where,  being  exposed  to  the  action  of  the  air,  it  grad- 
ually loses  all  those  properties  which  are  prejudicial  to  vegetation.  Land  in 
which  the  layer  of  vegetable  earth  rests  upon  marsh  iron,  is  always  of  the  very 
worst  quality,  and  very  sterile. 

We  must  also  mention  oxide  of  man^nese,  which  frequently  enters,  although 
but  in  a  slight  degree,  into  the  composition  of  the  superior  layer  of  the  soil,  and 
which  is  generally  found  in  plants  and  animals.  We  have  not  as  yet  succeeded 
in  discovering  whether  or  not  it  has  any  influence  on  vegetation. 

We  have  now  briefly  mentioned  the  nature  of  those  fixed  and  incombustible 
earths,  or  portions  of  the  soil,  which,  by  means  of  the  proportions  in  which  they 
are  united,  constitute  all  those  innumerable  varieties  of  land  to  which  we  shall 
have  to  recur  when  we  have  examined  another  constituent  part  of  every  soil 
adapted  for  vegetation,  to  which  it  owes  its  fertility,  and  which,  properly  speak- 
ing, is  neither  more  nor  less  than  that  portion  of  the  food  of  plants  which  they 
derive  from  the  soil :  we  allude  to  the  humus, 

HÜMÜ8. 

The  name  usually  given  to  this  substance  is  "  mould."  This  term  has  been 
misinterpreted  by  many  persons,  who  have  understood  it  to  mean  the  layer  of 
vegetable  earth,  and  not  a  particular  portion  of  its  constituent  parts.  Several 
very  clever  agricultural  writers  have  tallen  into  the  same  error ;  and  thus  the 
obscurity  which  enveloped  this  part  of  the  science  has  been  increased.  It  is  on 
this  account  that  I  have  adopted  the  word  humus,  about  which  there  can  be  no 
mistake.  In  a  scientific  point  of  view  the  term  "  earth"  is  not  at  all  applicable 
to  this  substance ;  properly  speaking  it  is  not  an  earth,  and  has  only  been  called 
so  on  account  of  the  pulverulent  form. 

Humus  is  always  more  or  less  a  constituent  part  of  the  soil.  The  fertility  of 
the  land  depends  entirely  upon  its  presence,  for,  if  we  except  water,  it  is  to  this 
substance  alone  in  the  soil  that  plants  owe  their  nutriment.     It  is  the  residue    ' 
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animal  and  regetable  patrefiietioD,  and  is  a  blaok  body ;  when  dry  it  is  pttlrera- 
lent,  and  when  wet  has  a  soft  greasy  feel.  It  is  varied  in  its  qualities  and  com« 
position  according  to  the  substances  from  which  it  has  been  formed,  and  the  cir* 
camstances  under  which  the  putre&ction  or  decomiMwition  took  place ;  there  are, 
however,  certain  properties  which  are  inherent  to  it,  and  id  general  it  is  similar 

itself.  It  is  the  produce  of  organic  power— a  compound  of  carbon,  hydrogen,  ! 
nitrogen,  and  oxygen,  such  as  cannot  be  chemically  composed ;  for  in  inert  bmies 
these  substances  only  enter  into  simple  combinations  of  some  two  amongst  them, 
and  do  not  unite  altc^ether  as  is  the  case  here.  Besides  the  four  essential  ele- 
ments of  humus,  it  contains  other  substances  in  smaller  quantities,  viz.,  phos« 
I»horic  and  sulphuric  acids  combined  with  some  b^se ;  and  also  earths,  and  some- 
times different  salts. 

Humus  is  the  product  of  living  matter,  and  the  source  of  it.  It  affords  food  to 
organization ;  without  it  nothing  material  could  have  life,  at  least  the  most  per- 
fect animals  and  plants  could  not  exist ;  and,  therefore,  death  and  destruction  are 
necessary  and  accessory  to  the  reproduction  of  animal  and  vegetable  life.  The 
greater  the  number  of  livine  creatures,  the  more  humus  is  produced,  and,  conse- 
quently, the  supply  of  the  elements  for  the  nutrition  of  life  is  increased.  Every 
organic  being  in  life  appropriates  to  itself  a  daily  increasing  amount  of  the  raw 
materials  of  nature ;  and  these»  after  having  been  digested,  resolve  into  humus, 
which  increases  in  proportion  as  men,  animals,  and  vegetables  are  multiplied  in 
any  spot  on  the  surlace  of  the  earth.  It  is,  however,  diminished  by  the  processes 
of  vegetation,  wasted  by  being  carried  into  the  ocean  by  water,  and  oy  being 
conveyed  into  the  atmosphere  oy  the  agency  of  the  oxygen  contained  in  the  air, 
which  unites  with  and  gradually  converts  it  into  a  gaseous  matter. 

We  have  onlv  to  observe  the  progress  of  vegetation  upon  naked  rocks  in  order 
to  understand  the  history  of  humus  from  the  very  beginning  of  the  world.  At 
first,  only  lichens  and  mosses  are  found  there,  from  the  decomposition  of  which 
more  perfect  plants  derive  their  nourishment ;  these,  in  their  turn,  die  and  aug- 
ment the  mass  of  mould  by  their  putrefaction :  and  thus  at  last  a  bed  of  humus 
is  formed,  capable  of  affording  nourishment  to  the  largest  trees.* 

Voigt,  in  his  supplement  to  the  researches  of  Saussure,  justly  observes,  '<  that 
vegetable  mould  is  vegetable  matters  partly  decomposed,  but  not  completely  dis- 
organized. It  is  a  vast  pervading  plant  without  or^^anization,  which  itself  bears 
and  nourishes  other  plants,  as  a  tree  affords  nutrition  to  all  its  branches  and 
shoots.  This  vegetable  mould  is  composed  of  vegetable  bodies,  and  it  may  again 
be  transformed  into  others  of  the  same  or  of  a  similar  nature ;  it  is  frequently 
prepared  very  carefully  with  a  view  to  this  end." 

Humus  bears  some  analogy  to  the  bodies  from  which  it  is  produced,  as  well  as 
to  their  constituent  parts ;  but  the  elementary  substances  enter  into  a  fresh  com- 
bination, ^nd  some  portion  is  evaporated.  According  to  Saüssure,  humus  con- 
tains less  oxygen  but  more  carlx»  and  nitrogen  than  the  vegetables  from  which 
it  is  derived.  But  the  circumstances  under  which  it  is  formed  wiU,  doubtless, 
have  no  slight  influence  upon  the  proportions  of  its  elements  and  the  various 
combinations  which  take  place  between  the  elementary  parts.  Thus,  for  exam- 
ple, humus  formed  in  the  open  air  will  not  be  exactly  similar  to  that  which  has 
been  formed  in  a  confined  place  where  the  atmosphere  could  not  come  in  contact 
with  it ;  neither  is  it  the  same  when  placed  where  it  can  imbibe  a  great  deal  of 
moisture,  as  it  would  have  been  if  kept  in  a  drier  place.  All  these  are  self-evident 
Ikcts,  although  as  yet  neither  the  circumstances  which  influence  the  formation  of 
humus,  nor  the  deviations  attendant  on  them,  have  been  sufficiently  analyzed. 

Even  when  the  humus  is  formed  it  is  not  beyond  the  reach  of  alteration  and 
destruction,  as  it  is  in  constant  action  and  reaction  with  atmospheric  air.  When 
placed  under  a  receiver  closed  with  mercury,  it  forcibly  attracts  the  oxygen  foSf 
communicates  carbon  to  it,  and  changes  it  into  carbonic  acid  gas.  If  the  receiver 
is  closed  with  water,  ik  creates  a  vacuum,  into  which  the  water  penetrates  by 

*  Humu  i»  the  modem  tenn  fAren  by  some  ehemLrts  to  the  Tery  finely  dirided  organic  manen  which  all 
cnhiTated  foils  contnin.  "  Woody  fibre  in  a  stater  of  decay  (observes  Liebig)  is  the  subetanea  called  hmmn». 
The  hiunic  add  of  chemists  is  a  product  of  the  decomposition  of  hamus  by  alkalies;  it  does  not  exist  in  the 
hnmna  of  vegetable  physiologisu.  Humus  does  not  nouriah  pbnts  bv  being  taken  up,  and  assimilated  hi  its 
«naltered  state ;  but  by  presenting  a  slow  and  lasting  source  of  caibonic  acid,  which  is  absorbed  by  the 
roola,  and  is  theprinc^  nutriment  of  young  plants  at  a  time  when,  befaig  destitnte  of  leaves,  th^y  are  una- 
ble to  extract  fbod  firom  the  atmosph«re.'*~ar^.  Chtm.  p.  46. 
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absarbing  the  carbonic  acid  ^8»  aad  an  almost  imperceptibl«  eaoflanpüon  of  the 
bumna  is  thus  effected.  It  is  probably  br  thus  producing  carbonic  acid  gas  thai 
the  humoa  acts  upon  vegetation  either  directly  or  through  the  medmm  of  tha^ 
8oil,  especially  when  the  stalks  and  herbage  of  the  planu  cover  the  ground  so 
closely  as  to  prevent  too  sudden  an  evaporation  of  the  column  of  air  evolved  by 
cvbonic  acid  gas.  De  Saussure  found  that  plants  filled  with  aucculency,  and 
half  dry,  recovered  themselves  much  sooner  when  placed  in  a  bed  of  humus,  or 
in  a  soil  abundantly  provided  with  that  substance,  than  when  deposited  in  a 
poor,  damp  soil.  From  the  experimenta  made  with  the  receiver,  some  idea  may 
De  formed  of  the  enormous  quantity  of  carbonic  acid  gas  which  an  acre  of  land, 
rich  in  humus,  may  be  expected  to  disengage. 

Humus  likewise  experiences  another  alteration,  which  De  Saussure  has  also 
taught  us  to  appreciate  in  a  more  particular  manner.  It  forms  a  certain  matter 
which  is  soluble  in  water,  and  is  termed  estraetive  matUr,  This  substance  may 
be  separated  from  it  by  boiling  humus  which  has  been  exposed  to  the  air  several 
times  in  water ;  when  this  decoction  is  evaporated,  there  remains  a  residue  of  a 
blackish,  brown  hue.  When,  aAer  repeated  boiling,  the  humus  appears  to  be 
entirely  deprived  of  this  soluble  substance,  it  will,  if  exposed  for  a  time  to  the 
influence  of  the  atmosphere,  a^in  yield  extiactire  matter ;  but  if,  on  the  con- 
trary, it  is  carefully  preserved  m  closely  stopped  vessels,  none  of  it  can  be  ob> 
tained.  According  to  Saussure,  humus  which  has  thus  been  deprived  of  its 
soluble  extractive  matter,  is  less  fertile,  and  contains  proportionably  less  carbon 
than  that  which  has  not  been  boiled.  This  author  states  that  he  wimessed*  the 
paasage  of  extractive  nuitter  diluted  with  water  immediately  into  the  roots  of 
plants ;  whence  he  infers  that  next  to  carbonic  acid,  this  matter  is  best  caicula^ 
ted  to  afford  nutrition,  and  particularly  carbon,  to  the  suckers  of  plants.  The 
matter  of  which  we  are  speaking  alters  when  exposed  to  the  air ;  its  solutioa 
becomes  covered  by  a  thick  film  or  scum,  which,  wnen  the  vessel  is  shaken,  pre- 
cipitates  itself  in  mikes,  and  is  speedily  replaced  bjr  a  second.  This  precipitata 
is  insoluble  in  water,  but  when  united  Co  an  alkali  it  is  easily  dissolved.  A  con- 
siderable portion  of  the  humus  which  is  met  with  in  nature  appears  to  conaisi 
of  the  substance  Which  has  thus  been  separated  and  become  insoluble. 

Fixed  alkalies  almost  entirely  dissolve  not  only  humus,  but  also  that  part  of 
the  extractive  matter  which  has  thus  become  insoluble ;  during  their  action  aa^ 
monia  is  disengaged.  This  solution  is  decomposed  by  acids  which  precipitate  an 
inflammable  powder — the  quantity  of  which  is,  however,  very  small  in  propor- 
tion to  that  of  the  humus.  Alcohol  does  not  dissolve  humus— it  only  effects  the 
separation  of  a  small  portian  of  extractive  matter  and  resin. 

Humus  is  not  susceptible  of  putrefaction,  properly  so  called — ^it  seems  rather 
to  be  in  opposition  to  it ;  for  the  extractive  matter  readily  enters  into  a  putrid  fer- 
mentation when  separate  firom  it,  while,  so  long  as  it  remains  in  combinatioa 
with  the  other  portions  of  the  humus,  this  effect  never  takes  place.  The  vege- 
tation of  plants,  however,  and  the  formation  both  of  extractive  matter  and  of  car- 
bonic acid,  which  takes  place  when  the  humus  is  exposed  to  the  air,  at  len^h 
entirely  consume  that  substance,  if  it  is  not  renewed  and  replaced  by  the  addition 
of  fresh  manure.  Were  not  this  the  case,  much  ereater  quantities  of  this  sub- 
stance would  be  found  unon  the  surface  of  the  soil  than  actually  exist  there. — 
«*  The  destructibility  of  this  vegetable  earth,"  says  De  Saussure,  sen.  "  is  an  un- 
deniable fiict ;  and  those  agriculturists  who  have  endeavored  to  avoid  the  neces- 
sity of  manuring  their  land,  by  bestowing  repeated  plowings  upon  it,  have  been 
convinced  of  this  fact  by  painful  experience.  They  have  seen  the  soil  become 
mduallv  more  and  more  exhausted,  and  their  fields  rendered  sterile  and  barren. 
By  the  aosence  of  vegetable  mould.'*  Probably  he  here  alludes  to  the  experi- 
ments made  by  his  countryman,  Chateauvieux,  near  Geneva,  on  the  practice  of 
sowinff  in  rows  or  lines  without  manuring,  which  is  recommended  by  TuU,  and 
described,  at  very  great  length,  by  Duhamel,  in  his  treatise  on  the  cultivation  of 
land.  In  order  to  prevent  the  exhaustion  of  the  humus,  it  is  only  necessary  to 
restore  to  the  soil,  by  manuring,  some  portion  of  the  elements  which  have  been 
taken  from  it  by  the  vegetation ;  because  this  latter  produces  so  much  more  than 
it  absorbs,  that,  if  all  which  grows  on  the  land  were  decomposed  by  putrefaction, 
the  accumulation  of  humus  would  be  immense,  as  is  the  case  in  ancient  foreats 
and  uninhabited  plains,  the  situations  of  which  are  favorable  to  vegetation. 


Bonus.  16d 

HumoB  produces  difiereat  effects,  aoeording  to  tke  kmd  of  soil  with  whick  U 
ii  kcorponted.  dav,  by  means  of  its  tenacity,  retains  the  particles  of  humus 
which  are  mixed  anj  incorporated  with  it,  and  protects  them  against  the  influ- 
ence of  the  atmo8|Aere,  and,  consequently,  prevents  them  from  being  so  speedily 
decomposed.  It  is  on  this  account  that  clay  must  be  impregnated  with  a  great 
deal  or  humus  before  it  will  evince  any  great  d^ee  of  fertility,  because  the  roots 
of  the  plants  cannot  penetrate  so  easily  into  this  kind  of  soil.  When  such  land 
is  enltrrated  for  the  first  time,  and  is  not  endowed  by  Nature  with  any  great 
depth  of  humus,  it  requires  repeated  and  plentiful  manurings ;  but,  where  it  is 
impreflnated  plentifully  with'tnat  substance,  it  will  retain  its  fertility  for  a  c(h^ 
siderable  period  without  requiring  fresh  manure.  Clay  appears  to  enter  into  so 
dose  a  chemical  combination  with  humus,  that  the  latter  m  some  degree  loses 
its  properties,  and  especially  its  black  hue.  We  have  analyzed  some  clays  which 
were  nearly  or  quite  white,  and  in  which  we  could  not  perceive  any  traces  of  the 

Sestece  or  humus ;  when  submitted  to  a  tolerable  degree  of  heat,  they  became 
Kck,  and  various  appearances  attending  them  served  to  prove  that  they  con- 
tained hydrogenated  carbon ;  when  exposed  to  a  still  greater  degree  of  heat,  the 
black  hue  disappeared,  and  the  clay  lost  a  ooDsiderable  porti<xi  df  its  weight.    It 
frequently  happens  that  land  which  is  irrigated  by  the  influx  of  neighbormg  riv- 
en or  seas,  appears  to  be  perfectly  white,  although  its  great  fertility  might  lead  \ 
us  to  infer  the  presence  of  a  considerable  proportion  of  humus,  or,  at  any  rate,  o[  i 
thoae  substances  of  which  humus  is  composea.    In  land  thus  watered,  the  humus 
is  almost  invariably  found  intimately  combined  with  the  clay ;  this  mixture  is  | 
effected  by  the  water,  which  washes  up  the  humus  and  deposits  it  in  the  form    | 
of  mud. 

Sand  exercises  a  purely  mechanical  action  on  humus ;  the  absence  of  cohesion 
between  its  parts,  by  wnich  it  is  distinguished,  facilitates  the  free  admission  of 
atmospheric  air  to  every  portion  of  the  humus — ^favors  the  separation  of  carbon 
under  the  form  of  carbomc  acid,  and  also  the  separation  of  the  extractive  matter, 
and  decomposes  the  humus  much  sooner.  When  humus  is  properly  mixed  with 
sand,  without  any  want  of  humidity,  the  land  thus  composed  is  exceedinjgly  fer- 
tile ;  but  this  fertility  is  exhausted  more  speedily  because  the  humus  is  more 
promptly  absorbed«  In  the  marshes  of  Odor  there  are  places  where,  ten  ex  twelve 
years  affo,  a  very  thick  layer  of  humus  covered  the  sand  which  had  been  washed 
im  by  the  action  of  the  water ;  this  has  been  exhausted  and  evaporated  so  com- 
pletdy  tiiat  now  nothing  is  to  be  seen  but  loose  sand.  In  the  spring,  however, 
even  these  sterile  places  are  covered  with  beautiful  green  turf,  which  is  very  re- 
markable, and  can  only  be  explained  by  considering  tne  quantity  of  carbonic  acid 
p»  which  is  evolved  in  these  places.  Land  which  contains  an  excess  of  humus 
IS  bcneited  by  beinff  submitted  to  a  long  course  of  cultivation.  If  sand  is  mixed 
with  the  spongy  and  pulveruloit  humus  which  accumulates,  without  the  addition 
of  elementary  earth,  such  an  admixmre  tends  greatly  to  ameliorate  it ;  the  sand 
imparts  a  degree  of  consolidation  to  the  humus,  and  renders  it  less  spongy :  it 
does  not  then  absorb  so  great  a  quantity  of  moisture,  and  gives  more  consistency 
and  solidity  to  the  roots  of  the  plants  which  vegetate  in  it.  This  has  been  proved 
by  the  results  of  those  experiments  in  which  sand  has  been  used  to  improve  the 
land,  and  where  the  ben^t  derived  from  this  practice  has  been  even  ^eater  than 
that  which  might  have  been  expected  from  manuring.  Sand,  likewise,  is  capa- 
ble of  decomposing  acid  humus  and  peat,  or  rather  it  aids  in  depriving  these  sub- 
stances of  their  superabundant  moisture,  and  they  are  then  decomposed  by  the 
action  of  the  atmosphere. 

Humus  which  has  been  for  a  considerable  time  withdrawn  from  the  influence 
ci  the  air  is  capable  of  producing  very  different  effects  from  those  produced  by 
that  which  is  exposed  to  the  atmosphere ;  and  this  is  the  case  whether  the  for- 
mer state  results  from  the  hidden  portion  of  humus  having  formed  the  lower  part 
of  a  very  thick  bed  of  that  substance,  or  from  its  having  been  covered  with  wa- 
ter or  earth.  This  point  has  not,  as  yet,  been  sufficiently  inquired  into  ;  we  are 
only  able  to  conjecture  what  may  be  the  nature  of  the  changes  which  the  humus 
undergoes  when  thus  withdrawn  for  a  considerable  time  from  the  influences  of 
the  atmosphere ;  but  that  it  does  possess  peculiar  properties  there  cannot  be  a 
doubt,  although  it  contains  no  acid. 

It  is  probaUe  that  the  carbonic  acid  and  extractive  matter  cannot  be  formed  or 


^i^^^^^^k^^^^^^^^^^^^'^^^^^'N^Ntf^^M 


exist  without  the  ccmcurre&ce  of  atmospheric  air.  Most  likely  a  portion  of  the 
hydrogen  and  oxygen  is  transformed  into  water,  while  another  portion  of  the  hy- 
drogen diftsolyes  some  carbon  and  eraporates  in  the  form  of  hydrogenated  car- 
bonic acid  gas.  There  is  no  doubt  that,  while  the  humus  is  buried  in  the  earth, 
less  of  the  carbon  than  of  any  of  the  other  elements  is  taken  from  it ;  whereas, 
when  this  substance  is  exposed  to  the  air,  an  exactly  opposite  effect  takes  place. 

The  longer  the  humus  remains  covered,  the  more  does  it  abound  in  carbon. 
It  undergoes  a  species  of  gradual  carbonization.  The  lowest  strata  which  were 
formed  prior  to  those  which  are  nearer  the  surface,  have  a  more  carbonous 
appearance  ;  they  are  blacker,  more  compact,  andSrhen  burnt  yield  more  coal 
than  those  nearer  to  the  surface.  But  if  the  carbon  is  only  soluble  when  in  com- 
bination with  hydrogen,  it  follows,  of  course,  that  this  humus  must  be  more  dif- 
ficult of  decomposition,  and  will  consequently  be  inert,  or,  at  any  rate,  less  effi- 
cacious than  the  other,  until  a  longer  contact  with  the  air  has  ag^in  changed  its 
nature.  In  fact,  experience  teaches  us  that  when  mixed  with  recently  made 
manure  which  emits  a  considerable  quantity  of  ammonia,  this  humus  becomes 
much  more  speedily  efficacious  ;  in  fact,  its  effects  on  the  soil  are  frequently  not 
at  all  perceptible  until  the  land  has  been  ameliorated  with  dung. 

But  its  decomposition  may  also  be  effected  and  accelerated  by  the  action  of 
lime ;  and  as  a  layer  of  earthy  lime  produced  by  shells  is  frequently  found  under 
this  substance,  the  combination  may  sometimes  be  very  easil>[  effected.  Almost 
the  same  may  be  observed  with  regard  to  humus  or  mould  which  has  been  under 
water.  If  the  water  only  superficially  covered  it,  so  that  it  occasionally  became 
dry,  and,  consequently,  was  brought  into  contact  with  the  air,  the  effect  is  the 
more  speedily  produced. 

When  humus  remains  constantly  damp,  without,  however,  being  covered  with 
water,  it  forms  a  very  unpleasant-smelling  acid,  which  is  more  particularly  char- 
acterized by  the  property  which  it  possesses  of  coloring  blue  litmus  paper  into 
red.  This  circumstance  has  long  been  known,  and  it  is  the  reason  that  land  and 
meadows  which  are  not  properly  drained,  and  which  exhibit  these  phenomena, 
are  called  '*  sour.*^  We  have  carefully  examined  these  facts,  and  have  endeavor- 
ed to  discover  the  peculiar  construction  of  this  acid.  At  first  we  were  inclined 
to  regard  it  as  being  of  a  distinct  nature,  and  having  carlK)n  for  its  base ;  but  we 
have  since  become  convinced  that  it  is  generally  composed  of  acetic  acid,  and  occa- 
sionally contains  a  portion  of  the  phosphoric.  This  latter  always  adheres  so  firmly 
to  the  humus  that  it  cannot  be  separated  from  it  either  by  Doiling  or  washing. 
The  liquid  in  which  the  humus  is  boiled  certainly  acquires  a  slight  acid  flavor, 
but  the  greater  part  of  the  acid  remains  attached  to  the  humus.  All  that  the 
water  is  able  to  aissolve  is  a  small  quantity  of  brown  matter,  which,  when  dry, 
is  very  brittle,  differs  materially  from  the  ordinary  extractive  matter  of  humus, 
and  does  not  possess  the  power  of  precipitating  itself  from  its  solution  when  ex- 
posed to  the  air.  This  sour  or  acid  humus  contains  a  great  quantity  of  insoluble 
extractive  matter,  which  frequently  constitutes  the  chief  part  of  its  weight. 
When  steeped  in  an  alkaline  lye,  this  latter  becomes  of  a  dark  brown  hue,  and 
is  thickened  by  the  dissolution  of  several  substance?.  If  this  mixture  is  diluted 
with  an  alkali,  the  extractive  matter  is  precipitated  in  brown  flakes ;  and  what 
is  very  remarkable,  if  more  acid  is  added  than  is  absolutely  necessary  to  neutral- 
ize the  alkali,  it  again  absorbs  the  acetic  and  phosphoric  acids,  and  resumes  its 
former  state.  But  if  only  so  much  acid  is  allowed  as  will  suffice  to  saturate  the 
alkali,  the  former  remains  combined  with  the  latter  in  the  solution,  and  the  ex- 
tractive matter  loses  every  particle  of  acid. 

This  acid  or  sour  humus,  is  not  at  all  of  a  fertilizing  nature ;  on  the  contrary, 
it  is  preiudicial  to  vegetation.  Where  it  is  very  strong  and  pervades  the  whole 
of  the  humus,  the  soil  only  produces  reeds,  rushes,  sedge,  and  other  useless« 
unpalatable  plants ;  wherever  these  abound,  it  may  be  inferred  that  the  soil  con- 
tains a  great  deal  of  sour  or  acid  humus. 

When  land  has  been  drained  and  deprived  of  that  excess  of  humidity  which  is 
so  favorable  to  the  formation  of  acids,  there  are  various  means  of  getting  rid  of 
this  baneful  property  and  of  rendering  the  humus  fertile.  When  this  has  been 
done,  such  places  will  be  found  to  contain  rich  stores  of  nutritious  vegetable  sub- 
stances concealed  there  by  nature,  and  which  may  be  either  used  on  the  spot  or 
carted  and  carried  to  the  fields  as  a  manure.    It  is  well  known  that  with  the  aid 
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of  alkalies,  ashes,  lime,  and  marl,  humus  may  he  depriTed  of  its  acidity  and 
rendered  easily  soluble ;  should  these  substances  not  be  within  reach,  a  very 
efficacious  remedy  will  be  found  in  the  humus  itself;  it  is  only  necessary  to  bum 
it,  and  thus  derive  the  exquisite  lime  and  alkali  from  the  humus  itself  Besides, 
the  fire  has  the  property  of  destroying  the  greater  part  of  the  acidity.  This  is 
one  reason  why  paring  and  bummg  is  generally  so  beneficial  to  soils  of  this 
nature. 

This  acid  humus  is  produced  by  those  vegetables  which  contain  a  considerable 
portion  of  tannin,  or,  at  any  rate,  something  similar  to  it,  and  especially  by  heaths 
or  furzes,  even  when  they  veeetate  on  a  dry  situation.  In  places  where  this 
family  of  plants  abounds,  a  soil  is  frequently  found,  the  deep  black  color  of  which 
is  essentially  owin^  to  the  humus ;  although,  to  all  appearance,  iron  also  has  a 
eoDsiderable  share  m  producing  it.  This  kind  of  humus  is  absolutely  insoluble, 
and  only  favors  the  vegetation  of  those  plants  whence  it  proceeds,  and  they  do  not 
thrive  anywhere  else ;  heaths,  &c.,  do  not  thrive  in  places  where  this  humus 
does  not  exist,  and  when  they  have  once  established  inemselves  in  one  particu- 
lar spot,  they  suffer  few  other  plants  to  appear.  This  humus  may  be  changed 
by  a  dressing  com]>osed  of  marl,  lime,  or  ammonia ;  and  where  this  has  been 
mixed  with  the  soil,  the  heaths,  &c.,  speedily  perish.  Paring  and  burning  is 
also  productive  of  some  good ;  but  it  is  difficult  to  keep  up  a  sufficient  fire  to 
produce  the  requisite  degree  of  combustion. 

The  leaf  of  some  trees,  and  particularly  that  of  the  oak,  will  likewise  produce 
humus  of  this  nature,  if,  before  its  putrefaction,  it  is  not  decomposed  by  very  hot 
animal  manure,  or  by  lime  and  alkalies.  Nevertheless,  when  this  suostance  is 
exposed  to  the  air,  it  gradually  loses  all  its  baneful  properties,  and  is  at  length 
transformed  into  good  humus ;  but  a  considerable  time  must  elapse  before  this 
effect  is  produced. 

It  also  appears  that  in  recently  formed  humus  there  is  a  considerable  difference 
between  that  which  is  the  residue  of  complete  putrefaction,  and  another  portion, 
the  elements  of  which  have  only  been  partially  decomposed.  This  difference 
has  not  as  yet  been  sufficiently  examined.  The  former,  however,  evidently  ap- 
pears to  contain  a  smaller  portion  of  coal ;  when  fire  is  applied  to  it,  smoke  only 
IS  given  out ;  while  the  latter  is  blacker,  possesses  more  coal,  and,  consequoilly, 
bums  more  briskly  and  disengages  a  larger  portion  of  caloric.  In  ancient  marshes 
which  have  been  drained  or  otherwise  become  dry,  a  kind  of  humus  is  often 
found  which  greatly  resembles  rotten  wood,  and  which,  to  the  depth  of  a  foot 
and  a-half  or  two  feet,  forms  the  principlti  constituent  part  of  the  soil.  Land  of 
this  nature,  although  rich  in  nutritive  juices,  is  not  favorable  to  Apiculture  or  to 
the  growth  of  cereal  plants.  I  am  not  yet  quite  sure  whether  this  arises  solely 
from  the  soil  not  possessing  sufficient  consistency,  or  whether  it  is  attributable  to 
some  peculiar  quality  possessed  by  this  kind  of  humus. 

Lastly,  all  humus,  and  especially  that  which  has  been  recently  formed,  pos- 
sesses essentially  different  qualities  when  resulting  from  the  decomposition  of 
vegetable  bodies  from  those  which  distinguish  it  when  formed  by  animal  decom- 
position. In  the  latter  case,  it  contains  more  nitrogen,  sulphur,  and  phosphorus  ; 
the  presence  of  which  bodies  is  rendered  quite  evident  by  the  odor  which  it  emits 
when  burnt,  which  is  similar  to  that  which  arises  from  the  burning  of  animal 
bodies. 

PEAT. 

Peat  is  also  a  species  of  humus.  There  have  been  various  opinions  relative  to 
the  ori^  and  nature  of  this  substance.  Formerly,  a  mineral,  or,  at  any  rate,  a 
semi-mmeral  origin  was  attributed  to  it ;  and  it  was  believed  to  be  a  mass  united 
and  mingled  together  by  bituminous  particles :  but  this  opinion  is  now  altogether 
exploded.  It  is  true  that  some  kinds  of  peat  are  met  with  which  are  strongly 
impregnated  with  bitumen,  but  there  are  others  which  do  not  contain  any  portion 
o[  this  substance ;  and  even  if  it  were  present,  it  is  now  well  known  that  bitu- 
men derives  its  origin  from  the  mineral  kingdom.  Peat  is  neither  more  nor  less 
than  the  remains  of  plants  in  a  state  of  greater  or  less  decomposition.  It  is  found 
in  low,  moist  situations,  where  mosses,  lichens,  and  other  plants  ^ow,  which 
are  with  difficulty  decomposed ;  these  become  iaterwoven  and  unite  with  the 
mud  and  various  substances  deposited  by  the  water ;  the  whole  amalgamates — 
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ÜK9  regetMt»  putrefy  and  gradually  losetkeir  ofgame.  texture^  and  aie  at  length 

«nited  with  the  other  rabetanees  in  a  compact  spongy  mass.  When  the  potre-  | 
iaelioB  is  so  far  advanced  that  the  organic  tissue  is  totally  destroyed,  the  peat  ks 
neither  more  nor  less  than  a  kind  of  humas — that  is  to  say,  a  sour  humus ;  but 
while  it  contains  some  deoree  of  consistency,  and  is  not  too  much  mixed  with 
earth,  it  may  be  used  for  the  purpose  of  burning.  The  plu^ts  of  which  turf  is 
formed,  and  by  means  of  which  it  increases  in  thickness,  are  those  onlv  which 
ffrow  in  moist  or  wet  places,  viz.  sedge  (earex)^  cotton-grass  (^eriophorwn),  marsh 
ledum  (Udvm  paUstre)^  3ec.  Van  Marum,  a  Dutch  naturalist,  regurds  the  cof»- 
»trva,  or  hair-weed,  as  one  of  the  principal  elements  of'  peat ;  and  is  so  much 
conrinced  of  this  fact  as  to  assert  that  any  soil  may  be  rendered  peaty  by  merely 
natsralizing  this  plant  on  it  in  some  moist  situation.* 

The  circumstances  under  which  peat  is  formed  are  subject  to  con^derable  rar 
nation :  the  position  of  the  soil  with  respect  to  the  surrounding  country,  and  es- 
pecially with  relation  to  the  neighboring  lakes  and  rivers ;  the  degree  of  humid- 
ity which  these  latter  engender ;  the  nature  of  the  plants  which  constitute  the 
elements  of  the  peat ;  and,  lastly,  the  substratum  or  the  soil — all  these  thing« 
may  differ  in  different  places ;  and  hence,  without  doubt,  arise  all  those  varieties 
wluch  we  find  existing  in  peat 

In  a  simation  where  everything  tends  to  accelerate  the  progress  <^  decomnosi* 
tion,  the  peat  is  found  existmg  in  a  homogeneous,  heavy,  olack  mass;  while  in 
others,  where  decompositioa  lakes  place  more  slowly,  it  is  met  with  in  light  fun- 
gous pieces,  in  which  are  portions  of  semi-decomposed  filaments  of  plants  and 
vegetables ;  and,  again,  in  other  places  it  is  found  entirely  composed  of  bitumen. 
Peat  also  presents  several  other  irregularities  and  variations,  which  are  more  or 
less  evident,  and  some  of  which  can  only  be  discovered  by  the  most  minute  ex- 
amination. It  will  often  be  found  to  be  quite  different  in  the  same  place,  being 
soft  and  filamentous  at  the  top,  and  becoming  compact,  solid,  and  black,  as  we 
penetrate  farther  into  it.  This  may  easily  be  explained :  the  peat  has  not  been 
formed  all  at  once,  but  gradiuilly,  and  in  successive  layers ;  when  one  generation 
of  plants  perished,  another  sprang  up  from  its  ashes,  and  thus  the  mass  has  becQ 
gradually  increased.  The  substrata  are,  therefore,  more  ancient  than  the  supe- 
rior ones ;  the  decomposition  is  farther  advanced  in  the  former  than  in  the  lattef ; 
and  in  proportion  as  this  is  the  case,  or  the  higher  the  state  of  carbonization  m 
which  the  plants  are  found,  the  inferior  layerl^  will  necessarily  be  more  putrefied, 
black,  and  carbonous. 

The  greater  the  degree  of  decomposition  of  the  vegetable  fibres,  the  moreneaf» 
ly  does  peat  assimilate  to  humus.  The  only  difference  which  exists  between  it 
and  the  numus  which  is  found  in  fields,  forests,  and  uncultivated  places,  is  in  the 
cause  to  which  it  owes  its  existence.  Besides,  humus,  which  is  formed  by  the 
decomposition  of,  or  putrefaction  of,  vegetable  bodies,  is  not  exposed  to  so  contin- 
uous a  state  of  humidity  as  peat ;  the  earth  of  the  soil  with  which  it  is  mixed 
acts  upon  it,  while  that  substance  does  not  exist  at  all  in  peat,  properly  so  called. 
In  the  greater  number  of  cases,  peat  is  very  much  like  acid  or  sour  humus ;  in- 

*  The  formation  of  bog-mou  is  fint  commenced,  in  very  many  inatancea,  by  the  rapid-growing,  broad* 
leaTed  bog-mon  (»pha^um  latifoUum),  a  plant  of  very  cuiiona  habits,  whoae  growth,  under  favorable  cir- 
cwmstances,  (and  it  is  stricdy  an  aouatic,)  extends  from  sn  inch  in  length  to  two  or  three  feet  In  dry  altuar 
tSons.  or  in  those  only  periodicaUy  floodedL,  its  pogress  is  not  rapid ;  but  when  it  vegetates,  alwavs  immersed 
in  the  water  of  low  stagnant  situations,  there  it  increases  with  great  vigor.  It  is  true  that  this  plant  is  an  an- 
nual ;  but  it  sheds  an  abundance  of  hardy  seeds,  producing  seedlings,  which  vegetate  and  easUy  support 
themselves  in  the  water,  with  a  slieht  assistance  from  the  mere  remains  of  thefir  preceding  ffeneradon.— 
"Dieir  thread>liko  stems  remain  on  uie  surface  of  the  water  till  the  seed  is  lipened ;  they  then  fall  to  the  bo^ 
torn  and  form  distinct  layers,  which,  in  some  specimens  of  peat,  may  be  distinctly  traced.  The  bog-moM, 
thus  commenced,  gradually  gets  mixed  with  a  variety  of  lichens,  mosses,  and  scirpL  which  annually  add  to 
the  depth  of  the  accumulating  peat ;  and,  as  the  mots  becomes  lirmer,  other  ptsats  graduaUv  establish  üiem- 
selves,  such  as  several  varicues  of  the  rushes  and  sedges.  It  is  only  when  uie  poa^mosa  u  raised,  by  the 
craduany-aceumulated  remains  of  these  peats,  flrom  beneath  the  surface  of  the  stajniant  waters,  that  the 
Deaths,  the  cranberry,  the  bilberry,  and  the  grass-weeds,  make  their  appearsnoe.  The  few  plants  which 
commonly  tenant  peat  moors  and  bogs  are  of  the  most  worthless  kind,  such  as  all  livestock  commonly  ra- 
fUse.  Besides  the  common  heath  plants,  there  are  various  rushes  (juncus),  sedges  (caret),  msh-grasaei 
(tehcMU»),  club-rushes  (e^peru»),  cat's-tail-rushes  (typka),  bur-weeds  (epar^anium),  &c. 

Among  the  few  specimens  of  the  common  grasses  which  are  found  in  such  places,  strugg^ng,  as  it  w«ra^ 
for  existence,  are  the  mareh-bent  (afrro9li»  pabutri*),  the  awnless  brown-bent  (agnutig  c«iiii«>— this  is  a 
very  common  grass  in  bogs  whose  winter  waters  are  deep— the  awned  crecping-bcnt  (agroatU  »toleH»),  the 
■mail-laaved  creeping-bent  (a^rrottiB  MoiaHs  ang.),  the  creeping-rooted  bent  (•groMU  rtp$nM),  the  white 
heat  (agrottU  olb«),  the  flote  fescue  (glyeeria  Jbtkan»),  tall  fescue  (futuea  daUor),  turfy  hair-gnws  (airm 
CMjpicosa;,  knee-Jointed  fox-tail  grass,  water  hair-gross  (aira  aguatioa),  water  moadow-grass  (poa  aqitatical), 
tong-leaved  cotton-grass  {ariopkorum  pofyttaehton),  and  the  sheathed  cotton-grasa  {erU^iffnm  ta^ntttum^ 


deed,  it  sometimes  resembles  it  so  strikingly  that  it  is  impossible  to  distiagiuah 
these  substances  apart.  Peat,  like  sour  humus,  ooutains  acetic  and  phoephock 
acid  and  ammonia ;  and,  eren  when  it  does  not  contain  acid,  it  possesses  a  great 
quantity  of  insoluble  extractive  matter,  which  can  only  be  rendered  soluble  by  an 
admixture  of  potassa  and  acids.  Pyrites  have  occasional!?  been  found  in  pieat ; 
these  substances  have,  doubtless,  been  introduced  externally,  but  by  what  mean» 
is  as  }[et  unknown.  During  combustion  it  emits  a  sulphurous  odor,  and  likewise 
sometimes  produces  upon  its  surface  a  salt  which  smells  like  ink,  and  is  no  other 
than  sulphate  of  iron  or  yitriol. 

The  constituent  parts  of  turf,  like  those  of  humus,  are  carbcm,  hydrogen,  nitr»* 
gen,  and  oxygen.  All  peats  do  not  contain  an  equal  quantity  of  carbon.  The 
older  the  peat  is,  the  more  of  this  substance  does  it  possess ;  and  as,  when  used 
for  burning,  its  qualit]^  depends  upon  the  quantity  of  carbon  contained  in  it,  it 
follows  that  the  older  it  is  the  better  is  it  adapted  for  that  purpose.  When  ex- 
posed in  a  dry  place,  and  mixed  with  potassa  or  lime,  it  becomes  decomposed,  is 
freed  from  its  aciditv,  and  transformed  into  a  mild  fertilizing  humus. 

Another  combustiole  substance  which  is  sometimes  found  at  a  small  depth  bo- 
low  the  surface  of  the  soil,  and  occasionally  beneath  peaty  marshes,  is  coal,  or 
hituminous  wood.  Coal  not  only  serves  as  a  combustible,  and  is  useful  to  the 
a^icttlturist  in  enabling  him  to  calcine  lime,  but  it  also  appears  to  yield  a  spe- 
cies of  manure  which  is  most  active  when  mixed  with  sulphurous  pvrites  and 
iron,  because  the  decomposition  of  the  former  creates  vitriol,  which,  when  a 
small  portion  of  it  in  this  combination  is  spread  over  the  land,  appears  to  have  a 
favoraole  effect  upon  vegetation. 

THE  DIFFERENT  SPECIES  OF  EARTHS-THEIB  VALUE,  EHPLOYMEHT,  AND  PROPERTIES^ 
m  THEIR  RELATIONS  TO  THE  CONSTITUENT  PARTS  OF  THE  SOIL. 

Each  of  those  substances  of  which  we  have  been  speaking  would,  if  alone  and 
isolated,  constitute  a  sterile  soil,  or,  at  any  rate,  one  totallv  unfit  for  the  purposes 
of  Affriculture.  The  quality  of  a  soil  results  almost  entirely  from  the  proportions 
in  wnich  these  earths  are  united  in  it,  and  the  infinite  variety  of  these  proportions 
gives  rise  to  the  innumerable  kinds  of  soils  which  are  met  with  in  nature,  and 
which  are  not  separated  from  one  another  by  any  limits  or  line  of  demarkation, 
bat  merely  by  almost  imperceptible  shades  of  difference.* 

Hitherto,  the  various  kinds  of  land  have  been  classed  in  a  practical  manner, 
according  to  the  de^ee  of  fertility  observed  in  them,  and  the  species  and  value 
of  the  products  which  could  be  obtained  from  them.  But  this  mode  of  classifi- 
cation has  been  considered  defective ;  and  such  it  necessarily  must  be,  so  long  as 
it  continues  to  be  founded  on  any  other  basis  than  a  sound  knowledge  of  the  con- 
stituent parts  of  the  soil.  Where  attempts  have  been  made  to  class  different 
kinds  of  land  according  to  their' constituent  parts,  sufficient  attention  has  not  been 
paid  to  their  fertility  and  to  the  effects  produced  when  they  are  cultivated ;  but 
no  decisive  experiments  appear  to  have  been  made  on  this  subject.  We  have 
ehemically  analyzed  several  kinds  of  soils,  and  at  the  same  time  have  endeavored 
to  obtain  some  more  accurate  knowledge  of  the  effects  produced  by  each  of  them 
upon  Agriculture  and  v^etation  generally.  The  results  of  our  attempts  have 
certainly  enabled  us  to  throw  more  light  upon  the  subject  than  other  authors 

*  To  •  certain  «xtent,  it  mvr  bfrtadten  to  be  the  ftct,  that  the  richer  soUi  have  the  leeat  specific  grarity.— 
b  the  experimenta  of  Rer.  W.  Rham,  a  good  garden  mould,  coanating  of— 

Clay X 5»4  I  Carbonate  of  Ume »0 

SOiciooaaand ' 36*5 1  Organic  matter 7-3 

Calcareooa  sand l-e| 

had  a  apeeific  graTity  of  3-33SL 
A  good  loam,  condating  of« 
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hnd  a  specific  gravitr  of  3^1. 
A  poorer  aoii;  of  which  the  component  parts  were— 

SQicioaaaand 64-0  I  Carbonate  ofUrae W 

Clay 38<)    Organic  matter l« 

Calcaz«oas  aand 1-8  | 

had  a  specific  grayity  of  3  SM. 

To  those  who  may  be  inclined  to  tir  the  analysia  of  soils,  it  may  be  interesting  to  eomput  the  rasoMs  of 
thefar  own  experiments  with  some  which  hare  been  obtained  with  great  care.    'AaSr  has,  in  another  jplaesi 
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have  done,  but  there  still  remains  a  wide  field  for  inquiry  and  research.  Thus, 
then,  although  the  following  remarks  must  be  merely  regarded  as  a  primary  and, 
consequently,  imperfect  attempt  to  distinguish  and  class  the  different  kinds  of 
soils,  yet  I  cannot  but  re^d  them  as  useful,  if  they  merely  serve  as  lights  to 
warn  us  of  errors,  and  pomt  out  the  path  which  will  lead  to  a  clearer  and  more 
thorough  knowledge  of  the  subject. 

In  the  ensuing  estimation  of  soils,  valued  according  to  their  constituent  parts, 
I  shall  suppose  them  all  to  be  equal  in  everv  other  respect,  viz.,  with  regard  to 
position,  depth,  humidity,  &c.  &c. ;  and  shall  afterwards  consider  the  influence 
of  all  these  circumstances  separately. 

The  humus  is,  as  we  have  already  observed,  that  portion  of  the  soil  from  which 
plants  derive  their  nutriment.  The  richness  of  a  soil,  or  that  quality  which  it 
possesses  when  it  is  said  to  be  fat,  depends  essentially  upon  the  proportions  of 
humus  which  it  contains,  although  many  persons  understand  the  term  <'  fat,"  to 
apply  to  land  of  a  more  or  less  argillaceous  nature.  Humus  also  exercises  a 
physical  action  upon  the  soil ;  it  renders  argillaceous  land  or  stiff  clay  more  po- 
rous, facilitates  the  action  of  the  atmosphere  upon  it,  and  tends  to  loosen  and 
pulverize  it ;  it  ^ives  consistence  to,  or  consolidates,  sandy  soils,  and  when  mixed 
with  them  enables  them  to  retain  moisture.  This  substance  has  likewise  a  very 
beneficial  effect  upon  land  which  contains  too  great  a  proporticn  of  lime,  render- 
ing it  milder,  less  irritating,  more  consistent,  and  preventing  moisture  from 
evaporating  from  it  too  easuy. 

This  fertilizing  matter  may,  however,  exist  in  too  large  a  quantity.  Where 
this  is  the  case,  the  soil  is  too  friable  and  spongy,  and  is  not  sufficiently  consoli- 
dated to  enable  it  to  yield  a  firm  support  to  the  roots  of  the  plants  wmch  veee- 
tate  in  it ;  it  absorbs  water  like  a  sponge,  and,  when  the  weather  is  damp,  o^ 
comes  so  saturated  with  moisture  that  it  almost  resembles  a  marsh ;  consequently, 
•those  plants  which  are  sown  in  it  are  subject  to  all  the  evils  entailed  on  them 
by  superabundance  of  humidity,  and  either  become  diseased  or  perish.  In  dry 
weather,  on  the  contrary,  such  a  soil  allows  the  moisture  to  be  too  easily  evapo- 
rated, and  then  its  surface  becomes  so  dry  and  pulverulent  that  the  seeds  sown 
in  it  cannot  germinate,  or,  what  is  worse,  they  dry  up  and  perish  after  having 
germinated ;  while  at  the  depth  of  some  inches,  where  the  atmosphere  cannot 
penetrate,  it  remains  so  wet,  that  if  a  portion  be  squeezed  in  the  hand,  water 
will  drop  from  it.  Besides  this  property,  a  soil  which  is  surcharged  with  humus, 
will,  at  each  sensible  change  of  the  temperature,  contract  or  dilate ;  thus  detach- 
ing the  roots  of  the  plants  from  their  hold,  and  frequently  throwing  them  up  so 
much  that  nothing  but  the  mere  extremitv  remains  attached  to  the  soil.  Land 
of  this  nature  is  less  adapted  for  autumnal  than  it  is  for  spring  com,  and  oats  an- 
swer better  on  it  than  barley,  because  they  are  stronger  and  more  tenacious. 
Lastly,  it  favors  the  growth  of  all  kinds  of  weeds  which  vegetate  in  it  so  rapidly 
that  they  totally  choke  the  cereal  plants. 

A  soil  which  contains  too  great  a  proportion  of  humus,  however  good  and  mild 
that  substance  may  be,  can  only  be  rcnaered  profitable  by  being  used  to  improve 
and  ameliorate  poorer  lands. 

which  ia  expreMod  in  number»— 100  being  the  most  fertile.  Thi«  table  is  the  resnlt  of  very  patient  inveeti- 
gaiion— the  natural  fertiUty  of  each  aoU  being  aacertaioed  by  iu  average  produee  with  common  ifflage  and 
manuring.    It  ia  as  follows : 
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If  it  is  tderablr  humid,  it  will  often  be  profitable  to  transfonn  it  into  meadow 
land,  and  then,  il  not  inclined  to  be  marshy,  it  will  soon  yield  very  rich  pasturage, 
especially  if  sown  with  proper  gramineous  plants,  as  the  alopecurus  pratensis 
r  (meadow  fox-tail  grass)  and  the  larger  varieties  of  the  jfoa  and  festuca.  If  dry,  it 
may  be  ameliorated  by  means  of  additions  of  poorer  soils,  or,  what  is  still  more 
easy,  by  incineration,  or  paring  and  burning,  which  consumes  and  transforms  a 
portion  of  the  excess  of  humus  contained  in  it  into  ashes ;  but  after  this  operation 
has  been  performed,  care  must  be  taken  that  the  com  does  not  fall  or  become 
lodged  so  early  as  to  be  spoiled. 

X^avey  or  argillaceous  land  can  bear  a  greater  proportion  of  humus  without  in- 
ury  than  any  other  kind,  because  the  properties  of  the  clay  correct  those  of  the 
lumus.  I  shall  not  venture  to  decide  what  is  the  precise  degree  to  which  the 
addition  of  humus  increases  the  value  of  clay  soils.  The  richest  land  I  ever  an- 
alyzed, and  which  \yas  taken  from  the  marshes  of  the  Oder,  contained  19{  parts 
in  a  hundred  of  humus,  70  of  clay,  a  little  fine  sand,  and  an  almost  imperceptible 
quantity  of  lime ;  but  the  situation  of  this  land  was  too  low,  and  it  was  too  damp 
to  admit  of  a  correct  estimate  being  formed  of  its  fertility.  Autumnal  com  could 
not  be  raised  there  at  all,  on  account  of  these  circumstances ;  and  the  success  of 
the  spring  crops  was  always  uncertain.  Upon  the  whole  it  was  tolerably  con- 
sistent, and  possessed  a  sufficient  degree  of  cohesive  attraction  for  water.  I  have 
never  found  more  than  Hi  parts  in  a  hundred  of  hun^us  in  any  other  clayey  soil ; 
not  even  in  what  is  called  **  fat  land."  But  I  have  never  yet  had  an  opportunity 
of  examining  or  analyzing  any  of  those  inexhaustible  soils  which  are  capable  of 
bringing  the  crops  to  fuu  maturity  every  year  without  being  manured,  and  in 
which  no  diminution  of  fertility  is  observable  so  long  as  the  requisite  degree  of 
cultivation  is  bestowed  on  them ;  nor  of  analyzing  those  soils  which  are  said  to 
be  deteriorated  rather  than  improved  by  manure. 

It  is  asserted  that  such  land  is  to  be  found  in  the  Ukraine,  in  Hungary,  and  in 
several  other  places,  and  that  some  few  circumscribed  portions  of  it  are  to  be 
found  even  in  Germany.  Several  soils  which  we  have  analyzed,  were  once  con- 
sidered to  b&  inexhaustible  ;  but  when  they  came  to  be  broken  up  for  the  first 
time  and  brought  into  cultivation,  it  was  generally  found  that,  after  bearing  a 
series  of  crops,  most  of  which  were  suffered  to  arrive  at  maturity,  they  required 
manuring,  it  not  laid  down  for  grass  or  meadow  land,  in  order  to  give  them  time 
to  recruit  their  exhausted  enemes  and  regain  their  succulency,  or  plowed  or 
dug  up  with  the  spade  sufficiently  deep  to  bring  to  the  surface  the  under  layers 
which  had  not  been  touched.  There  are  now  very  few  countries  in  which  it  is 
thought  possible  to  go  on  entirely  without  manure,  and  in  these  the  land  is  usu- 
ally devoted  more  to  grass  and  to  the  feeding  of  cattle  than  to  the  cultivation  of 
com.  The  richest  argillaceous  soil  that  I  ever  analyzed,  the  fertility  of  which 
was  regarded  as  of  the  very  richest  quality,  was  taken  from  the  right  bank  of 
the  Elbe,  some  few  miles  from  its  mouth  ;  it  contained  eleven  and  a  half  parts 
in  a  hundred  of  humus,  four  and  a  half  of  lime,  a  great  quantity  of  clav,  a  little 
coarse  silica,  and  a  considerable  portion  of  very  fine  silica,  which  could  only  be 
separated  from  it  by  ebullition.  It  certainly  possessed  a  ^eat  degree  of  cohe- 
sion, but  when  moderately  moistened  it  was  not  very  tenacious.  It  was  made  to 
bear  the  richest  crops,  as  cabbages,  wheat,  autumnal  com,  beans,  &c.  but  every 
sixth  year  it  was  necessary  to  manure  it  thoroughly  and  to  five  it  a  fallow. 

We  have  found  humus  mixed  in  various  proportions  witn  clay  in  those  low 
lands,  which,  when  submitted  to  a  judicious  rotation,  are  so  very  fertile.  A  por- 
tion of  land  in  Budjading,  the  whole  of  which  country  is  regarded  as  particularly 
fertile,  contained  8  2^5  parts  in  a  hundred  of  humus,  three  or  four  of  lime,  and 
the  rest  was  almost  pure  clay.  The  land  of  the  bailiwick  of  Wallup,  which  con- 
tains 6i  parts  in  a  hundred  of  humus,  is  also  excellent  land  for  wheat,  since  it 
will  produce  three  crops  of  that  kind  of  grain  after  having  been  manured,  and  all 
equaUy  fine,  strong,  and  plentifuL 

We  must  not  always  suppose  that  because  the  soil  is  of  a  dark  color  it  contains 
a  large  proportion  of  humus ;  sometimes  land  of  a  whitish  hue  contains  consid- 
erably more  humus  than  that  which  is  brown,  or  nearly  black ;  but,  if  a  light- 
colored  soil  be  submitted  to  incandescence  in  a  closely  stopped  crucible,  the  dark 
hue  will  speedily  develop  itself  if  the  soil  contains  humus. 

These  rich  argillaceous  lands  are  only  met  with  in  low  situations,  valleys, 
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near  the  beds  of  mers,  or  other  place«,  where  the  ürandatkun  of  water  hare 
deposited  a  layer  of  mud  of  ^eater  or  leas  thickness;  as,  for  example,  in  valley 
which  once  constituted  lakes  before  the  waters  dried  up  or  were  turned  off  m 
some  other  direction,  or  on  the  mareins  of  rivers  whence  the  water  has  graduallf 
retired  as  the  course  of  the  stream  became  altered.  Land  of  this  nature  is  gene- 
rally entered  in  the  first  class,  under  the  denomination  of  rich  wheaf  land,  be- 
cause, in  the  triennial  rotation  with  a  fallow,  it  can  bear  three  crops  of  wheat 
without  requiring  fresh  manure. 

Soils  comprised  in  this  class  have  different  degrees  of  fertility  and  value.  I 
shall  not  permit  myself  to  determine  whether  or  not  they  ought  to  be  estimated 
solely  with  relation  to  the  proportion  of  humus  which  thev  contain :  comparisons 
with  respect  to  fertility  where  the  lands  lie  at  considerable  distances  from  one 
another  are  difficult ;  and,  besides,  the  fertility  depends  so  much  upon  climate 
and  temperature.  Neither  can  I  positively  state  whether  or  not  the  greater  or 
less  proportion  of  lime  and  animal  matter  which  are  so  often  mixed  with  the  soil, 
may  not  have  some  influence  upon  its  fertility. 

rrom  the  results  of  my  inquiries  and  experiments,  I  think  that  I  may  venture 
to  assert  that  a  vegetable  soil  ought  to  contain  at  least  from  five  to  six  parts  in  a 
hundred  of  humus,  to  entitle  it  to  be  comprised  in  this  class.  In  order  to  desig- 
nate the  proportions  of  the  value  of  different  soils,  we  shall  fix  that  of  the  moat 
fertile  at  a  hundred ;  but  this  value  will  necessarily  be  increased  or  diminished 
by  the  influence  which  situation,  climate  and  other  concomitant  circumstances 
exercise  on  the  utility  of  land. 

Land  in  which  humus  is  combined  with  a  small  portion  of  clay  and  a  large 

?|uantit)r  of  sand,  must  not  be  comprised  in  this  class ;  the  compost  which  results 
rom  this  mixture  possesses  little  cohesion,  more  readily  allows  the  admission  d 
heat  and  moisture,  and  at  the  same  time  permits  them  to  be  carried  off  with 
greater  facilitv.  Here  the  proportion  of  humus  may  easily  become  too  great 
We  have  analyzed  a  soil  which  contains  twenty-six  parts  in  a  hundred  of  humus, 
and  the  rest  equal  parts  of  sand  and  clay ;  it  was  very  friable  and  little  adapted 
for  the  cultivation  of  com.  When  drained  and  broken  up,  the  first  crops 
which  it  bore  were  very  rich,  but  its  fertility  rapidly  dimmished;  and,  al- 
though every  attempt  was  made,  by  means  of  abundant  manurings  and  ame- 
liorations, to  restore  to  it  that  which  it  had  lost,  it  never  regained  iu  original 
fertility. 

On  the  other  hand,  another  soil  which  was  still  more  sandy  and  contained 
about  ten  parts  in  a  hundred  of  humus,  appeared  to  us  exceedingly  fertile  and 
well  adapted  for  every  kind  of  cereals  excepting  wheat,  especially  after  it  had 
been  laid  down  as  pasturage  for  several  years.  This  land,  however,  required  a 
great  deal  of  manure,  and  was  never  so  profitable  as  when  manured  before  the 
last  crop  raised  upaa  it  previous  to  its  being  laid  down  for  ffrass.  Experience 
proves  that  land  of  this  nature  may  easily  be  exhausted,  if  not  manured  and 
allowed  some  period  of  repose.  We  do  not  as  yet  know  what  proportions  of 
clay  it  ou^ht  to  contain  in  order  to  ensure  the  success  of  repeated  crops  of  wheat. 
If  It  contains  twenty  parts  in  a  hundred  of  pure  clay,  ten  parts  in  a  hundred  of 
humus,  and  the  rest  sand,  it  produces  excellent  barley ;  wiien  it  contains  I 
clay,  the  crops  of  oats  are  not  so  casual,  if  the  climate  and  temperature  be  hu- 
mid ;  the  rye  crops  too  are  abundant,  provided  that  the  seed  is  sown  sufficiently 
early  to  gam  strength  enough  to  withstand  the  winter. 

Land  should  chiefly  be  valued  according  to  its  consistence :  the  greater  the 
degree  of  this  quality  which  it  possesses,  the  nearer  does  it  approach  in  value  to 
that  assigned  to  first  class  land,  viz.  100  ;  but  the  smaller  the  proportion  of  clay 
and  the  larger  the  quantity  of  sand  which  enters  into  its  composition,  the  more 
rapidly  does  it  fall  in  value  to  80,  even  when  it  contains  from  ten  to  fifteen  parts 
in  a  hundred  of  humus.  This  kind  of  land  is  only  found  in  plains  or  valleys,  or 
near  the  beds  of  rivers,  and  is  seldom  deficient  in  humidity.  There  the  humus 
has  been  formed  by  the  decomposition  of  those  aquatic  plants  which  were  con- 
stantly re-produced  for  centuries  in  the  water  which  formerly  covered  these  low 
lands :  when  the  water  subsided  or  disappeared,  the  plants  entered  into  a  state 
of  putrefaction  of  greater  or  less  duration :  it  is  the  duration  and  inequality  of 
this  putrefaction  which  causes  the  humus  to  appear  to  contain  a  greater  or  less 
quantity  of  carbonic  acid. 
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In  both  the  kinds  of  land  which  we  hare  been  considering,  we  have  supposed 
the  hnmus  to  be  mild,  that  is  to  say,  exempt  from  aciditj.  Sour  or  acid  humus 
totally  destroys  the  fertilit^r  of  a  soil ;  sometimes,  howeyer,  the  soil  contains  so 
Tery  small  a  portion  of  acidity  that  its  fertility  is  yery  slightly  dimmished,  and 
only  with  regard  to  some  few  plants.  Barley  crops  become  more  and  more  scan^ 
in  proportion  as  the  acidity  is  increased ;  but  oats  do  not  appear  to  be  at  all 
affected  by  it.  Rye  grown  on  such  land  is  peculiarly  liable  to  rust,  and  is  easily 
laid  or  lodged :  the  grains  of  ail  the  cereals  oecome  larger,  but  contain  less  farina. 
Grass  which  grows  on  these  spots  is,  both  in  species  and  taste,  less  agreeable, 
and  less  suitable  for  cattle,  than  any  other,  although  it  yields  a  yery  considerable 
produce  in  hay.  In  fact,  in  exact  proportion  with  the  mcrease  of  acidity,  is  the 
decrease  in  the  yalue  of  the  soil,  and  this  ffoes  on  from  bad  to  worse  until  the  soil 
is  no  better  than  what  we  call  marshy  land. 

A  blackish  hue  on  the  soil  usually  induces  the  supposition  that  it  contains 
an  abundance  of  humus ;  and,  in  the  maiority  of  instances,  this  opinion  will 
proye  correct,  unless  the  coIcnt  arises  from  the  presence  of  oxide  of  iron,  or  man- 

Knese ;  the  remarkable  fertility  «rf'land  colored  by  humus  does  not  admit  of  its 
inf  long  mistaken. 

All  doubts  upon  the  subject  may,  however,  soon  be  removed  by  submitting  a 
ball  of  the  eartn  in  question  to  incandescence  in  an  open  crucible,  which  will  al- 
low the  atmospheric  air  to  come  in  contact  with  it ;  m  this  case,  if  the  dark  col- 
or arises  from  the  presence  of  humus,  it  will  speedily  disappear,  and  the  earth 
will  become  quite  white,  an  effect  which  is  not  produced  when  the  dark  hue 
arises  from  oxide  of  iron.  The  simplest  means  of  ascertaining  and  estimating 
the  quantity  of  humus  contained  in  a  soil  is  to  bum  it.  A  certain  portion  of  the 
sou  which  we  wish  to  analyze,  taken  not  too  near  the  surface,  should  be  dried 
in  the  ßun  until  it  pulverizes  in  the  hand  and  feels  quite  dry ;  the  small  stones 
should  then  be  picked  out,  and  the  remaining  portion  accurately  weighed,  placed 
in  a  crucible,  heated  to  a  perfect  state  of  incandescence,  and  kept  in  that  state 
for  about  ten  minutes,  or  at  least  until  the  black  hue  has  entirely  disappeared, 
and  gently  moved  or  stirred  with  a  glass  tube  all  the  time.  In  order  to  accele- 
late  the  total  combustion  of  the  humus  and  shorten  the  operation,  a  small  portion 
of  nitrate  of  ammonia  may  be  united  with  the  earth,  which  completely  volatil- 
izes that  substance.  The  diminution  of  weight  will  indicate  the  quantity  of  hu- 
mus which  the  soil  contained.  There  is  no  doubt  that  the  earth,  especially  if  it 
be  of  an  argillaceous  nature,  loses  some  of  that  water  which  was  so  closely  uni- 
ted with  it,  to  be  evaporated  only  by  the  process  of  incandescence ;  but  this  will 
make  a  very^  trifling  difference  in  the  weight,  and  if  the  earth  was  previously 
well  dried,  it  will  not  amount  to  a  fraction.  But  where  the  soil  contaihs  a  good 
deal  of  lime,  the  volatilization  of  its  carbonic  acid  as  well  as  of  its  water  of  crys- 
talization,  will  cause  a  sensible  difference  in  the  result  of  the  experimeot ;  it  ts, 
therefore,  highly  necessary  to  begin  by  getting  rid  of  the  lime.  The  acidity  of 
humus  may  be  detected  by  immersing  a  strip  of  blue  turnsole  paper  in  a  liquid 
paste,  formed  of  the  earth  we  wish  to  analyze,  and  water.  If  the  paper  turns 
red,  that  may  be  considered  as  a  certain  si^  of  the  presence  of  an  acid.  Sour  or 
acid  humus  also  betrays  itself  by  the  pecukar  odor  which  it  emits  when  burned, 
an  odor  similar  to  that  given  out  by  burnt  turf.  If  humus,  when  burning,  smells 
like  burnt  feathers,  that  is  a  sign  that  it  originates  in  animal  matter,  and  is,  con- 
sequently, richer,  and  may  be  more  easily  decomposed. 

There  is  no  doubt  that  a  more  definite  analysis  of  humus  might  be  effected  by 
means  of  the  pneumatic  apparatus,  and  by  dry  distillation ;  but  an  agriculturist 
has  it  not  always  lin  his  power  to  perform  this  operation.  Arthur  Young  fre- 
quently performed  these  experiments,  and  found  tnat  the  quantity  of  hydrogen 
gas  which  he  obtained  was  always  in  exact  proportion  with  the  fertility  of  the 
soil.  The  experiments  conducted  by  Priestly  were  attended  with  similar  results, 
and  serve  to  confirm  this  fact. 

Clay  increases  the  fertility  of  the  land :  1.  By  the  adhesion  which  it  contracts 
with  water.  This  adhesion  is  so  great,  that,  even  during  a  long  drouth,  the  clay 
always  preserves  that  humidity  which  is  indispensable  to  the  nourishment  of 
plants ;  and,  although  it  may  appear  to  be  entirely  parched  up,  it  is  still  capable 
of  communicating  to  them  that  moisture  without  which  they  could  not  exist. 
2.  By  the  solid  support  which  it  affords  to  the  roots  of  plants,  as  well  as  by  the 
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retiotuiee  which  it  opposes  to  their  too  great  extension,  obliging  them  to  put 
forth  sereral  tufts  of  short  fibrous  roots,  by  means  of  which  each  plant  seeks  its 
nourishment  in  the  circumscribed  spot ;  and,  consequently,  does  not  deprive  its 
neighbors  of  their  fair  share.  3.  By  preventing  the  atmospheric  air  from  coming 
in  contact  with  the  roots  of  the  plants,  to  which  it  is  almost  invariably  injurious, 
and  by  communicating  to  them  a  moderate  and  equable  degree  of  warmth ;  thus 
preserving  an  equality  of  temperature,  notwithstanding  the  constant  changes 
going  on  m  the  atmosphere.  When  argillaceous  land  is  not  too  damp,  the  effects 
of  sudden  changes  from  hot  to  cold,  or  vice  versa,  are,  consequ^itly,  less  injuri- 
ous to  the  crops  growing  on  it,  than  they  are  to  those  which  grow  on  sandy  soils. 
4.  It  attracts  oxygen,  the  substance  which  is  so  necessary  to  the  formati(m  of  car- 
bonic acid.  It  probably  attracts  nitrogen  also;  and  thus  favors  the  reciprocal  ac- 
tion of  these  substances  upon  each  other. 

On  the  other  hand,  an  excess  of  cla^  is  injurious :  1.  Because  in  danop  weather 
it  retains  the  water  with  which  it  is  impregnated  too  long,  neither  sufierinfr  it  to 
drain  out  or  evaporate,  but  forming  with  it  a  tenacious  paste.  2.  Because  m  dry 
weather  it  becomes  too  hard,  opposes  too  great  a  resistance  to  the  roots  of  the 
plants,  and,  not  unfrequently  contracts  and  becomes  not  unlike  a  mass  of  brick. 
3.  Because,  both  during  the  summer  heat  and  the  winter  frost,  it  cracks  into  gaps 
or  clefts,  by  which  means  the  roots  of  the  plants  are  tom  or  brought  into  imme- 
diate contact  with  the  atmospheric  air,  which  is  generallv  iiijurious  to  them. 
i.  Because  it  forcibly  attracts  and  incorporates  with  itself  all  the  nutritive  juices 
contained  in  the  manure  bestowed  upon  it,  and  cannot  be  made  to  part  with  them 
agam  so  easily  as  in  looser  and  lighter  soils.  In  fact,  when  it  has  once  been 
thoroughly  ameliorated,  and  in  a  manner  saturated  with  manure  and  brought  into 
good  condition,  it  retains  its  fertility  for  a  considerable  period :  but,  if  once  im- 
poverished or  exhausted,  the  first  manurings  bestowed  upon  it  have  little  or  no 
effect  UDon  the  vegetation.  Land  of  this  nature,  therefore,  must  be  manured  very 
plentifully,  or  the  first  crops  derive  little  or  no  benefit  firom  the  ameliorati<m.  6. 
because  it  renders  the  task  of  cultivating  the  soil  exceedingly  difficult.  In  damp, 
wet  weather  it  is  almost  impossible  to  pass  either  a  plow,  hzifoyfir,  or  wagon  ov^ 
it ;  it  sticks  to  the  two  former  instruments,  clogs  them,  and  impedes  their  action, 
and  can  with  difficulty  be  divided ;  while  in  dry  weather  it  contracts  and  be- 
comes so  hard  that  it  is  with  the  greatest  difficulty  a  plow  can  divide  it  even  into 
larre  clods,  and  these,  until  they  have  been  moistened  by  rain,  can  neither  be 
broken  by  the  harrow  or  the  roUer,  and,  not  unfrequently,  a  mallet  is  obliged  to 
be  used  for  this  purpose,  and  even  then  the  end  in  view  is  but  very  imperfectly 
attained. 

The  injurious  effects  of  an  excess  of  clay  may,  in  part,  be  counteracted  by  the 
addition  of  humus ;  but,  as  we  have  already  stated,  this  will  not  entirely  obviate 
theoK  Lime  is  also  rather  beneficial  in  this  case,  as  we  shall  presently  see. 
But  nothing  is  so  really  beneficial  as  sand,  and  that  is  the  substance  which  is 
generally  used.  The  superior  layer  of  the  soil  always  c<m tains  some  portion  of 
sand ;  and,  were  not  this  the  case,  it  would  be  scarcely  possible  for  any  agricul- 
tural implement! to  act  upon  it.  Consequently,  the  estimation  of  most  lands 
ou^ht  prmcipally  to  be  based  upon  the  proportions  in  which  clay  and  sand  are 
united  in  them. 

Previously  to  pointing  out  what  these  proportions  are,  I  must,  in  the  first  place, 
explain  precisely  what  I  mean  by  sand.  My  intention  is  to  designate,  under  this 
term,  that  coaree-grained  silica  which,  when  any  portion  of  earth  is  carefully 
washed,  is  precipitated  to  the  bottom  of  the  vessel,  and  can  there  be  collected. 
Recent  experiments  have  shown  us  that,  when  clay  is  boiled  in  water,  a  consid- 
erable quantity  of  fine-grained  silica  is  separated  nom  it ;  and  that,  if  this  ope- 
ration is  prolonged  and  carefully  performed,  the  alumina  will  at  last  be  deprived 
of  nearly  the  whole  of  its  silica.  It  appeare  that  the  quantity  of  this  fine  silica 
constitutes  the  principal  difference  which  exists  between  rich  and  poor  clay ;  that 
clay,  properly  so  called,  is  always  composed  of  the  same  proportions,  and  is  not 
chemically  combined,  at  least  in  as  intimate  manner,  with  a  fixed  and  definite 
quantity  of  silica,  although  it  may  be  mechanically  united  with  a  much  larger 
portion.    I  cannot,  as  yet,  affirm  that  such  is  the  case,  but  I  think  it  very  probaUe. 

As  the  end  we  now  have  in  view  is  to  regulate  and  determine  the  value  and 
Utility  of  land,  aocording  to  the  proportions  of  its  constituent  parts,  and  to  cflDsct 
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this  purpose  in  the  simplest  possible  manner,  we  shall  not  pay  any  attention  to 
this  fine  silica  which  cannot  be  separated  except  by  boiling ;  but  remd  clay  as 
pure  when  it  has  been  carefully  washed.  In  by  far  the  greater  number  of  cases, 
at  least  fifteen  parts  more  of  fine  silica  might  be  extracted,  by  boiling,  from  a 
hundred  parts  of  clay  which  has  been  purified  by  washing.  The  proportion  of 
this  substance  obtained  from  some  particular  kinds  of  land  is  still  greater.  The 
experiments  and  researches  hitherto  made  do  not  enable  us  to  determine  how  far 
clay  which  contains  a  still  greater  portion  of  this  substance  is  benefited  by  the 
addition  of  sand,  and  what  quantity  of  that  matter  is  necessary  to  give  it  the  re- 
quisite degree  of  porousness. 

When  the  soil  is  composed  of  almost  equal  parts  of  pure  clay  and  of  that  kind 
of  sand  which  can  be  separated  from  it  by  washing,  we  designate  it  clay  land,  or 
potter's  earth  ;  and  we  preserve  this  denomination  so  long  as  the  soil  does  not 
contain  more  than  from  forty  to  sixty  parts  in  a  hundred  of  sand ;  and^  accordinff 
as  this  proportion  is  increased  or  dimmished  m  it,  we  term  it  hose  or  stiff  and 
tenacious  clay  land, 

A  soil  which  contains  less  than  forty  parts  in  a  hundred  of  sand  is  called  argil* 
laceous  land ;  the  smaller  the  proportion  of  sand  which  it  contains,  the  more  stifi* 
and  tenacious  does  it  become,  and  the  more  evident  are  the  defects  of  the  clay. 
Land  containing,  at  most,  only  twenty  parts  in  a  hundred  of  sand,  is  very  stiff  and 
crude,  and  cannot  be  tilled  without  great  difficulty,  unless  its  defects  are  correct- 
ed by  a  considerable  admixture  of  humus  or  lime.  Its  quality,  however,  depends 
in  a  great  measure  upon  the  nature  of  the  clay,  and  the  quantity  of  silica  which 
enters  into  its  composition :  such  a  soil  is  less  defective  if,  while  it  contains  only 
a  small  portion  of  sand,  it  possesses  a  large  quantity  of  silica. 

When  this  argillaceous  land  does  not  contain  sufficient  humus  to  enable  it  to 
bear  wheat  without  being  manured  afresh,  and,  consequently,  cannot  be  entered 
in  the  first  class,  it  will  be  termed  wheat  land  of  the  second  quality,  or  second- 
rate  wheat  land  ;  but  then  it  must  not  be  totally  destitute  of  humus.  On  rising 
grounds,  or  eminences,  we  seldom  find  land  submitted  to  ordinary  cultivation 
which  contains  more  than  three  parts  in  a  hundred  of  this  compound  matter ; 
nevertheless,  such  land  is  well  adapted  for  wheat,  and  that  species  of  cereals 
succeeds  much  better  and  with  less  trouble  than  rye.  Next  to  wheat,  barley 
thrives  best  there,  if  the  soil  contains  from  thirty  to  forty  parts  in  a  hundred  of 
sand ;  but  when  it  only  contains  a  smaller  proportion,  and  this  defect  is  not  rem- 
edied by  a  strong  admixture  of  lime,  it  is  better  adapted  for  oats.  Such  land  it 
also  exceedingly  proper  for  the  growth  of  vegetables,  provided  that  it  is  suffi- 
ciently ameliorated ;  that  which  contains  most  sand  is  favorable  to  peas,  while  a 
stilTer  and  more  tenacious  soil  grows  beans  with  greater  advantage. 

The  value  of  land  diminishes  in  exact  proportion  with  the  decrease  in  the  quan- 
tity of  the  sand  contained  in  it,  unless  it  belongs  to  the  class  of  marly  or  calcare- 
ous soils,  or  to  those  which  are  stronp^ly  impregnated  with  humus ;  thus  a  soil 
containing  forty  parts  in  a  hundred  of^sand  is  of  the  greatest  value,  while  that 
which  contains  but  five  parts  in  a  hundred  is  much  less  esteemed.  A  tenacious 
and  argillaceous  soil  which  is  plentifully  manured,  and  situated  where  an  alter- 
nately hot  and  moist  temperature  not  only  favors  the  operations  of  plowing  and 
fallowing,  but  also  the  processes  of  vegetation,  is  sometimes  very  superior,  espe- 
cially for  the  ^owth  of  wheat ;  but  if  we  come  to  consider  the  difficulty  there  is 
in  cultivating  it,  and  how  much  more  uncertain  and  casual  the  crops  are  there 
than  they  would  be  on  a  lighter  soil,  there  can  no  longer  be  any  doubt  as  to  its 
inferiority  in  value.  I  estimate  land  which  contains  two  parts  in  a  hundred  <^ 
natural  humus,  forty  of  sand,  and  about  sixty  of  pure  clay,  at  70 ;  that  which 
only  contains  thirty  parts  in  a  hundred  of  sand,  at  60 ;  tlut  which  contains  bm 
twenty  parts,  at  50  ;  and  that  which  contains  only  ten  parts,  at  40.  Should  it  noC 
possess  more  than  one  part  in  a  hundred  of  humus,  its  value  is  decreased  at  letA 
twenty  per  cent.  Thus,  tenacious  soils  which  contain  little  or  no  mild,  soluble  hu- 
mus, and  which  is  usually  termed  cold,  damp  land,  is  actually  one  of  the  most  stenle 
that  possibly  can  be,  and  may,  in  point  of^  value,  be  assimilated  to  sandy  land. 
On  the  other  hand,  its  valu^  is  increased  in  proportion  to  the  quantity  of  humus 
and  clay  which  it  contains ;  and  such  land  may  even  be  good  enough  to  be  en- 
tered in  the  first  class,  when  it  can  be  abundantly  manured  and  properly  tilled. 
Land  which  contains  more  than  forty,  or  from  that  to  sixty  parts  in  a  hundred 
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of  sand,  is  U8uall]r  designated  clay,  ot  potter's  earth,  but  the  less  the  proportion 
of  sand  falls  below  forty  parts  in  a  hundred»  the  greater  is  the  value  of  the  land, 
supposing  it  to  possess  an  equal  quantity  of  humus.  Where  the  proportion  of 
sand  does  not  exceed  fifty  parts  in  a  hundred,  the  soil  is  equally  adapted  for  the 
production  of  wheat  and  barley.  But  when  that  proportion  increases  from  fijfty 
to  sixty  parts  in  a  hundred,  wheat  certainly  may  oe  grown  there,  provided  the 
soil  is  properly  cultivated ;  but  the  crops  are  never  very  fine  or  very  abundant, 
and  the  land  is  much  more  impoverished  than  it  would  have  been  if  cropped  with 
rye:  such  a  soil  is,  however,  peculiarly  well  adapted  for  barley,  and  may  be 
classed  among  the  very  best  of  those  lands  which  are  destined  to  bear  this  Kind 
of  fiprain. 

The  inherent  advantages  of  a  soil  of  this  nature,  viz.,  of  causing  the  crops  to 
be  ]ess  casual  and  uncertain,  being  more  easily  worked  and  tilled,  preserving  a 
moderate  decree  of  temperature  and  humidity,  &c.,  raider  it  so  very  superior  to 
argillaceous  land,  that,  notwithstanding  its  being  less  adapted  for  wheat,  it  may 
be  assimilated  to  wheat  land  in  all  its  various  gradations.  In  this  case,  the  gra- 
dations are  in  an  exactlv  inverse  direction ;  forty  parts  in  a  hundred  of  sand  ap- 
pearing to  us  to  be  the  best  proportion.  In  the  former  case,  the  value  of  the  soil 
decreases  when  the  proportion  of  sand  diminishes  ;  in  the  latter,  on  the  contrary, 
the  value  decreases  when  the  proportion  is  increased,  but  not  in  the  same  ratio. 
From  the  observations  which  we  nave  hitherto  been  able  to  make  the  value  of 
the  soil  appears  to  be  almost  equal  in  the  following  opposite  proportions : — 

Sand.  PureCtay.  l  Sand.  Pure  Clay. 

50  parts  in  100  50  parte  in  100  35  parte  in  100  65  parte  in  100 

«0        "  40        "  I  30        "  70        " 

That  is  to  say,  the  former  are  defective  on  account  of  their  want  of  consistence, 
and  the  latter  on  account  of  their  too  great  tenacity. 

This  kind  of  land  may  be  vigorously  tilled  without  becoming  pulverized, 
neither  does  it  harden  into  clods  and  furrows ;  it  is  seldom  injured  by  an  excess 
of  moisture,  and  yet  preserves  sufficient  humidity  to  enable  it  to  resist  the  effects 
of  drouth  for  a  considerable  p^iod ;  and  young  plants  suffer  much  less  in  it  than 
in  tenacious  soils,  because  their  roots  are  better  able  to  extend  in  all  directions 
and  penetrate  it ;  and  this  is  the  reason  that  barley  succeeds  and  flourishes  so 
much  better  here.  Such  land  will,  doubtless,  only  bear  fine  crops  of  wheat  when 
it  has  been  thoroughly  ameliorated ;  but,  even  when  in  a  less  fertile  condition,  it 
produces  finer  crops  of  rye  than  are  grown  on  more  argillaceous  lands.  It  is  also 
peculiarly  adapted  for  vegetables,  as  potatoes  and  radishes,  for  clover  and  other 
kinds  of  fodder,  and  for  plants  of  commerce,  as  cabbage,  linseed,  tobacco,  &c., 
the  cultivation  of  which  is  easy.  It  seldom  offers  any  opposition  to  the  action  of 
the  plow  and  harrow ;  and  on  this  account,  although  it  does  not  yield  fine  or  large 
crops  of  wheat  even  in  favorable  years,  it  ought,  in  the  gradations  pointed  out, 
to  be  assimilated  to  wheat  land,  properly  so  called. 

Sand  is  injurious  when  it  enters  too  largely  into  the  composition  of  the  soil : 

1.  Because  it  is  not  sufficiently  retentive  of  moisture,  but  allows  the  water  to 
«vaporate  or  drain  away^  and  carry  with  it  the  fertilizing  particles  and  juices. 

2.  Because  it  does  not  combine  with  the  humus,  and  hardly  enters  into  a  physi- 
cal union  with  it  sufficiently  strong  to  absorb  thosefertilizinff  particles  which  the 
atmosphere  contains.  3.  Because  sandy  soils  will  not  bear  frequent  cultivation, 
although  constant  tillage  is  necessary  in  order  to  destroy  the  weeds  which  mul- 
tiply so  rapidly  in  land  of  this  nature,  especially  when  it  contains  a  fair  quantity 
or  humus ;  and  because  these  repeated  workings  deprive  it  of  every  particle  of 
coherence,  and,  instead  of  ameliorating,  tends  rather  to  impoverish  it  by  bringing 
to  the  surface  all  that  humus  which  was  amassed  in  the  mterstices  without  b^ 
ing  combined  with  the  soil,  and  thus  exposing  it  to  the  action  of  the  atmosphere 
luä.  the  winds,  which  rapidly  decomposes  it  and  carries  it  away.  4.  Because, 
sandy  soils  being  good  conductors  of  caloric,  they  transmit  the  influences  of  se- 
vere cold  or  intense  heat  immediately  to  plants  at  each  sudden  change  which  the 
temperature  of  the  atmosphere  undergoes. 

A  soil  which  contains  more  than  from  sixty  to  eighty  parts  in  a  hundred  of 
sand  is  termed  sandy  clay.  The  value  of  this  land  diminishes  in  proportion  as 
the  sand  increases ;  if  that  which  contains  sixty  parts  in  a  hundred  is  valued  at 
60,  land  containing  sixty-five  parts  ought  not  to  be  estimated  at  more  than  50« 
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seventy  parts  decrease  the  ralue  to  40,  seyenty-fiye  to  30,  and,  lastly,  that  which 
contains  eighty  parts  to  20.  Wheat  crops  cannot  be  reckoned  upon  here  with 
any  degree  of  certainty ;  and  if  the  land  contains  seventy  parts  in  a  hundred  of 
sand,  it  is  not  at  all  adapted  for  the  production  of  this  kind  of  grain,  unless  it  he 
submitted  to  a  peculiarly  enriching  course  of  tillage ;  but  it  is  well  calculated  for 
barley,  particularly  when  the  situation  is  fayorable  and  the  summers  are  not  too 
drv.  It  is  easily  worked  or  tilled,  but  is  more  liable  to  be  overrun  and  infested 
with  weeds  than  argillaceous  soils.  It  has  no  great  deztee  of  cohesive  attraction 
for  manure,  but,  on  the  contrary,  rapidly  decomposes  that  substance,  and  allows 
it  to  pass  into  the  plants  which  vegetate  there.  This  accounts  for  its  requiring 
frequent  manurings,  although  these  need  not  be  very  plentiful.  When  rich  and 
abundant  ameliorations  are  bestowed  upon  such  lana,  it  will  become  very  rich  in 
hnmus,  and  eventually  be  rendered  exceedingly  fertile  ;  but  this  fertility  rapidly 
declines  if  the  soil  is  submitted  to  an  exhausting  rotation. 

If  it  contains  seventy-five  parts  in  a  hundred  or  more  of  sand,  it  is  usually  desig- 
nated oat  land  ;  nevertheless,  if  we  take  the  average  of  several  years,  we  sh&dl 
see  that  it  is  more  proper  for  barley  than  for  oats,  provided  it  be  sufficiently 
manured. 

A  soil  which  contains  more  than  eighty  parts  in  a  hundred  of  sand,  is  called 
sandy  land  ;  and  if  the  proportion  of  this  substance  does  not  Exceed  ninety,  it  is 
distinguished  by  the  term  ckyey  sand.  Usually,  so  long  as  land  does  not  ccmtain 
more  than  eighty-five  parts  in  a  hundred  of  sand,  it  is  comprised  in  the  class  of 
oat  lands ;  nevertheless,  the  success  of  this  grain  is  by  no  means  certain,  and  it 
often  yields  little  or  no  produ<ce.  Rye  and  buckwheat  are  the  only  kinds  of  grain 
which  it  bears  with  any  degree  of  success ;  and  if  it  has  been  sufficiently  ameli- 
orated, it  is  always  better  to  sow  successive  crops  of  rye  than  to  sow  oats  after 
rye,  because  the  dryness  to  which  this  soil  is  exposed  during  the  summer  is  less 
prejudicial  to  rye  than  to  oats.  Of  all  the  plants  or  vegetables  which  are  grown 
for  the  purposes  of  feeding  cattle,  potatoes  have  been  cultivated  with  the  greatr 
est  success  on  this  sort  of  land.  But  the  frequent  plowings  which,  when  this 
land  is  in  good  condition,  must  be  bestowed  upon  it,  in  order  to  cleanse  it  from 
weeds,  are  apt  to  render  it  so  loose  and  friable  that  not  any  of  the  cereals  can  be 
made  to  succeed  on  it.  This  is  the  reason  that  it  is  advisable  to  allow  it  a  cer- 
tain period  of  re])06e,  or  to  lay  it  down  to  perennial  pasture ;  and  this  latter  is 
the  means  by  which  the  greatest  amount  of  advantage  can  be  derived  from  it,  for 
when  sown  with  sheep's  fescue-grass  {festuca  ovina),  rye  grass  (lolium  perenne), 
Dutch  clover  {trefolium  repens),  common  bumet  {poterium  aanguisorlw),  &c.  it 
produced  a  pasturage  which  is  exceedingly  well  calculated  for  sheep,  although 
not  usually  sufficiently  rich  for  cattle.  After  this  period  of  pasturage  or  repose, 
the  land  may  be  cultivated  afresh,  and  will,  if  sown  with  rye,  yield  very  fine  crops. 

The  value  of  it  decreases  from  twenty  to  ten  in  the  ratio  of  one  for  every  hun- 
dred in  which  the  proportion  of  sand  increases ;  and  this  diminution  takes  place 
even  when  the  land  contains  from  one  to  one  and  a  half  parts  in  a  hundred  of 
humus ;  and  if,  as  sometimes  happens,  it  contains  a  yet  smaller  proportion,  its 
value  is  still  less. 

But  if  the  land  contains  ninety  parts  in  a  hundred  of  sand,  it  then  belongs  to  a 
still  lower  class,  unless  it  is  abundantly  manured ;  nor  until  after  a  long  period 
of  repose  can  it  be  made  to  bear  a  crop  of  cereals  with  any  degree  of  advantage, 
and  then  this  crop  impoverishes  it  very  much.  Land  which  does  not  contain 
more  than  ninety-four  parts  in  a  hundred  of  sand  may,  if  properly  managed  and 
sown  with  the  small  varieties  of  the  festucas  and  vernal-grass,  be  made  to  yield 
herbage  enough  to  feed  one  sheep  per  acre  during  the  period  of  repose.  But 
when  the  soil  contains  a  yet  larger  portion  of  sand,  it  will  only  bear  grey-hair- 
grass  (aira  canescens)y  yellow  goats'-beard  [tragopogon  pratensis),  and  some 
other  plants  which  contain  scarcely  any  nutntive  juices ;  it  then  tails  into  the 
class  of  loose  blowing  sands,  the  surface  of  which  it  is  very  dangerous  to  break, 
because  then  the  wind  moves  it  and  carries  it  away  in  whirlwinds. 

It  may  be  regarded  as  an  invariable  rule  that  sandy  soil  loses  at  least  one  part 
in  a  hundred  of  its  value  by  the  augmentation  of  a  hundredth  part  in  the  pro- 
portion of  sand  ;  and  when  it  degenerates  into  loose  blowing  sand,^it  possesses  a 
mere  negative  value  in  by  far  the  greater  number  of  cases. 

There  are  many  kinds  of  sand  which  are  not  composed  solely  of  silica,  but  also 
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contain  some  strains  of  carbonate  of  lime.  This  calcareous  sand  is  not  so  insoki- 
ble  as  the  silicious,  and  is  much  more  favorable  to  vegetation.  We  do  not,  how- 
ever, yet  know  any  decisive  experiments  which  bear  unon  this  point. 

The  presence  of  lime,  especially  when  it  is  intimately  combined  with  clay,  in- 
creases the  fertility  of  the  soil  to  a  certain  degree.  1.  because,  when  intimately 
and  uniformily  mixed  with  clay,  it  renders  that  substance  more  friable  and  less 
tenacious.  Such  a  mixture  is  easily  reduced  to  a  fine  powder  by  exposure  to  the 
air.  2.  Because  it  facilitates  the  drying  and  aerefaction  of  the  clay,  and  prevents 
too  great  an  accumulation  of  water  from  taking  place  in  it.  It  appears,  on  the 
other  hand,  to  consolidate  sand,  increasing  its  conesive  attraction  for  water,  and 
iotimately  uniting  with  it  by  means  of  the  humus.  3.  Because  it  favors  the  de- 
composition and  reciprocal  action  of  the  nutritive  juices  contained  in  the  soil,  and 
separates  those  animal  or  vegetable  substances  which  adher«  too  closely  to  the 
clay.  It  is  as  vet  doubtful  w;hether  it  transmits  its  carbonic  acid  to  the  humua 
or  even  to  the  plants  themselves ;  whether,  on  the  oth»  hand,  it  absorbs  it  from 
the  air,  and  consequently  acts  as  a  nutritive  body.  There  are,  however,  vanous 
reasons  to  induce  us  to  believe  that  such  ia  the  case.  4.  Because  it  prevents  the 
formation  of  those  acids  which  are  so  easily  produced  in  the  soil ;  or  where  they 
already  exist,  it  tends  to  neutralize  them  and  mer&xt  them  from  being  injurious. 
5.  Because  the  husk  of  grain  grown  on  land  wnich  contains  a  suitable  portion  of 
lime  is  much  thinner,  and  the  grain  itself  yields  a  considerably  larger  quantity  of 
farina  ;  and  farther,  because  it  is  singularly  favorable  to  all  plants  belonfirin^  to 
the  class  <*  diadelphia,"  and,  consequently,  to  those  which  bear  pods  ;  älT  kmda 
of  clover  succeed  wonderfully  on  it 

When  a  soil  contains  too  ^eat  a  prcnportion  of  lime,  that  substance  is  apt  to 
become  prejudicial.  This  is  especially  the  case  in  districts  where  a  chalky 
formation  exists.  1.  Because  it  does  not  retain  moisture,  and  has  even  a  greater 
disposition  than  sand  to  suffer  it  to  evaporate ;  consequently,  during  warm,  dry 
weather,  it  is  totally  parched  and  reduced  to  dust.  2.  Because  it  consumes  ma- 
nure and  humus  very  rapidly,  accelerates  the  passage  of  these  substances  to  the 
plants,  and  thus  hastens  their  vegetation  at  first ;  and  does  not  reserve  any  nu- 
trition for  their  support  during  the  latter  stages  of  their  development ;  on  which 
account  they  fall  off  and  perish  before  they  arrive  at  maturity. 

As  I  know  not  any  kind  of  soil  which  contains  a  superabundance  of  lime,  I 
shall  quote  a  passage  from  one  of  Chaptal's  works :— <<  Land,  in  which  there  is 
a  preponderance  of  lime  (M.  Chaptal  means  carbonate  of  lime)  is  porous,  lig;ht, 
easily  permeable  by  water,  can  be  tilled  without  difficulty,  forms  a  paste  which 
possesses  little  or  no  consistence,  and  is  not  sensibly  altered  l^  the  action  of  fire. 
The  air  easily  penetrates  calcareous  earth,  and  is  there  capable  of  vivifying  the 
germs  whiclif  it  contains  to  a  certain  depth ;  but  water,  which  {penetrates  it  with- 
out resistance,  escapes  again  witb  equal  facility.  Land  of  this  nature  is  alter- 
nately swamped  and  parched ;  and  those  plants  which  are  not  strong  enough  to 
withstand  such  variations,  languish  or  perish  in  a  soil  of  this  nature." 

According  to  Reissert  and  Seitz  (<<  Annals  of  Agriculture,"  vol.  ix.  p.  236),  cal- 
careous land,  which  is  composed  of  forty  parts  in  a  hundred  of  lime,  thirty-six 
parts  of  sand,  and  a  large  portion  of  day,  is  more  difficult  to  till  when  it  has  be- 
come very  damp  after  a  heavy  fall  of  lain,  than  arjgillaceous  land  would  be ;  but 
when  it  is  dry,  this  difficulty  is  considerably  ^minished. 

That  proportion  of  lime  in  land  which  is  most  advantajg^eous  to  it,  is  a  quantity 
equal  to  that  of  pure  clay.    Of  all  the  fifty-three  varieties  of  soils  produced  by 
artificial  combinations  experimented  on  by  TiUet,  that  which  appeared  to  be  most 
favorable  to  the  vegetation  of  grain  was  composed  of  3-8  of  potter's  clay,  4-8  of  i 
shell  or  fossil  marl,  and  1-8  of  sand. 

The  more  lime  a  soil  contains,  the  less  sand  is  required  to  correct  the  defects 
of  the  clay.  But  it  is  highly  necessary  that  some  portion  of  sand  should  enter 
into  the  combination  ;  for  without  that  substance,  marl,  when  dry,  would  be  too 
tenacious,  and  when  moistened,  too  soft.  General  experience  confirms  the  fact, 
that  the  proportions  indicated  by  Tillet  certainly  are  the  best. 

But  even  when  lime  is  mingled  with  the  superior  layer  of  the  soil  in  so  small 
a  quantity  that  it  scarcely  appears  to  have  any  influence  on  its  consistence,  it  in- 
creases its  fertility  probably  by  means  of  the  chemical  action  which  it  enters  into 
with  the  httmus  and  manure.    From  general   experiments  and  observations, 
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which,  neyertheless,  cannot  be  rerj  correct,  it  appears,  that  tea  parts  in  a  hun« 
dred  of  lime  raises  the  value  of  argillaceous  or  clayey  soils  from  five  to  ten  per 
cent,  and  even  higher,  when  the  land  contains  a  large  portion  of  humus. 

On  the  other  hand  lime  is  injurious,  when  the  proportion  of  it  contained  in  the 
sou  exceeds  that  of  the  clay.  When  the  lime  is  mingled  with  much  sand,  it 
{omB  a  soil  too  drv  and  warm,  and  which,  even  when  plentifully  manured,  can- 
not be  made  to  peld  good  crops  of  anything  but  those  yegetables  which  cannot 
be  materially  injured  by  drouth,  as  maize,  &c.  Chalky  soils,  which  are  princ^ 
pally  composed  of  lime,  are  of  this  nature,  and  suffer  both  from  drouth  and  hu- 
midity, becoming,  in  the  latter  case,  sloughy. 

When  speaking  of  the  soils  in  which  humus  forms  the  chief  component  part, 
and  in  which  this  substance  cannot  easily  be  exhausted,  we  allude  to  those  which 
contain  more  than  five  parts  of  it  in  a  hundred ;  such  is  only  the  case,  howerer, 
in  alluvial  soils,  or  those  which  are  formed  by  the  deposit  ot  rivers  or  of  the  sea. 
High  grounds  and  mountainous  districts,  both  those  which  contain  a  larse  portion 
df  clay,  and  those  m  which  sand  is  the  preponderating  ingredient,  rarely  possess 
five  parts  in  a  hundred  of  humus,  indeed,  they  sddom  ccxitain  more  than  three 
parts  of  mild  humus,  especially  at  the  close  of  a  rotation,  when  they  almost  al- 
ways require  fresh  manuring  in  order  to  enable  them  to  yield  profitable  crops. 
The  quantity  of  humus  contained  in  a  soil  diminishes  in  exact  proportion  with 
the  number  and  condition  of  the  crops  derived  from  it ;  allowance,  however,  be- 
ing made  for  the  manure  which  it  receiyes.  This  diminution  is  not,  howeyer,  so 
considerable  as  it  appears  or  might  be  expected  to  be  ;  an  amelioration  of  two 
hundred  quintals  of  humus  leaves,  when  decomposed,  scarcely  thirty  quintals  of 
dry  humus,  and  this  quantity  has  to  be  spread  oyer  an  acre  of  land,  the  qaperior 
layer  of  which  is  generally  composed  of  about  12,000  quintals  of  earth.  Thus, 
four  hundred  quintals  of  soil  receive  one  quintal  of  manure,  that  is  to  say,  each 
hundred  r^eives  a  quarter  of  a  quintal. 

The  proportion  in  which  the  soil  naturcdly  contains  this  aliment  of  plants  and 
v^etables  is,  therefore,  a  yery  important  point ;  and  it  is  most  important  that 
this  proportion  should  be  tolerably  targe,  because  the  less  humus  a  soil  contains» 
the  more  difficult  it  is  to  create  that  substance  in  it. 

The  yalue  of  a  soil  increases  in  proportion  with  the  humus  which  it  contains. 
In  good  clay  land  I  have  generally  found  two  parts  in  a  hundred  of  humus  even 
at  the  close  of  the  rotation  ;  or,  to  explain  myself  more  clearly,  a  portion  of  the 
soil  which  has  been  submitted  to  incandescent  heat,  after  having  been  deprived 
of  its  fibrous  parts  and  of  its  lime,  and  dried  at  a  temperature  a  few  degrees 
higher  than  tnat  of  boiling  water,  has  lost  that  portion  of  weiifht.  The  evapora- 
tion of  water,  most  likely,  had  nothing  to  do  with  this  diminution  of  weight,  since 
it  is  more  than  probable  that  the  moisture  which  the  clay  had  jHreviously  lost  is 
immediately  reabsorbed  during  the  process  of  weighing. 

We  shall  therefore  consider  two  paru  in  a  hundred  to  be  the  averaffe  quantity 
of  humus  contained  in  clayey  yegetahle  soils,  one  and  a  half  parts  as  Uie  ayerage 
in  sandy  veffeiable  soils,  and  one  part  as  the  ayerage  contained  in  sandy  soils ; 
and  we  shall  take  these  quantities  as  a  preliminary  condition  in  those  estimates 
already  giyen  of  sandy  and  argillaceous  lands.  The  increase  of  a  half-hundredth 
part  or  mild  humus  will  augment  the  yalue  of  the  soil  which  contains  it  five  per 
cent. ;  thus,  land  containing  two  parts  in  a  hundred  of  humus  and  valued  at  50, 
will,  if  it  contains  two  and  a  h^parts,  be  worth  52i,  if  it  contains  three  parts 
in  a  hundred,  its  value  will  be  increased  to  55 ;  and  the  same  decrease  of  humus 
will  be  attended  by  a  similar  decrease  in  the  yalue  of  the  soiL 

The  quantity  of  humus  which  a  soil  contains  is  always  taken  into  considera- 
tion eyen  in  the  ordinary  classification  of  land.  It  is  well  known  that  the  same 
soil  is  sometimes  made  to  bear  barley  and  at  others  oats,  according  as  it  has  been 
more  or  less  frequently  and  abundantly  manured,  and  its  resources  husbanded ; 
thus,  whether  the  quantity  of  humus  nas  been  increased  or  diminished  by  the 
system  of  cultivation  pursued,  a  clay  soil,  which  is  placed  by  persons  well  skilled 
in  the  classification  or  land  among  oat-lands,  does  not  usually  contain  more  than 
one  part  in  a  hundred  of  humus.  Should  it  contain  three  parts  in  a  hundred  of  i 
this  substance,  or  more,  and  be  otherwise  exempt  from  defects,  it  then  becomes 
second  class  wheat-land ;  this  addition  of  humus  may  be  bestowed  upon  ' 
cultivation,  but  that  is  not  so  easily  done  as  is  generally  imagined* 
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THAER  S  PRINCIPLES  OF  AGRICULTURE. 


In  the  first  place,  I  here  suppose  the  humus  to  be  mild,  free  from  all  acidity 
and  from  all  admixture  of  astringent  substances,  and  consequently  soluble.  A 
soil  may  be  very  rich  in  sour  or  acid  humus,  and  yet  barely  possess  a  particle  of 
fertility.  We  have  found  üye  parts  in  a  hundred  of  humus  in  a  sandy  soil  of 
Pomerania,  on  which  four  to  one  of  r^re  was  regarded  as  a  fine  crop.  When  sub- 
mitted to  incandescence,  it  betrayed  its  nature  by  emitting  an  odor  like  that  of 
burnt  turf ;  and  when  we  came  to  analyze  it  more  carefuUy,  we  found  that  it 
contained  a  considerable  portion  of  acidity.  This  humus  was  created  by  the 
prevalent  method  of  manuring  in  that  country  with  a  substance  partly  composed 
of  heath  and  furze.  Such  land  might,  however,  be  rendered  fertile  and  made  to 
produce  beneficial  effects  by  being  dressed  with  an  addition  of  marl. 

Land  impregnated  with  a  thoroughly  acid  humus  which  turns  blue  litmus  pa- 
per into  a  bri^t  red,  as  marshy  land,  or  soils  which  approach  nearly  to  peat  in 
their  nature,  is  not  adapted  for  the  production  of  any  useful  vegetable  or  plant, 
and  has  little  or  no  value ;  it  may,  however,  be  ameliorated  without  difficulty  if 
there  are  not  any  adventitious  circumstances  to  prevent  it.  Such  land  is  seldom 
found  except  in  bogs  and  marshes,  or  low  damp  situations,  and  is  generally  cov- 
ered by  a  tenacious  layer  of  clay.  The  principal  point  to  be  ascertained  is, 
whether  there  be  any  possibility  of  its  being  drained.  When  this  is  practicable, 
the  best  method  of  effecting  an  amelioration  is  to  pare  and  bum  it  In  this  ope- 
ration, one  portion  of  the  acid  is  consumed  by  the  fire  and  the  remainder  neutral- 
ized by  the  potassa  which  the  ashes  contain,  and  by  this  means  the  land  is  not 
unfrequently  converted  into  rich  wheat  land. 

Land  which  is  impregnated  with  humus  resulting  from  heath  or  furze,  and 
which  is  commonly  call^  heath  land,  produces  nothing  but  furze  and  plants  of  a 
similar  nature  so  long  as  it  remains  in  its  natural  state ;  but  it  may  be  rendered 
fertile  by  means  of  paring  and  burning,  bv  manure,  by  lime  and  marl,  ^d  by  con- 
tinuous irrigations ;  the  value  of  it  then  depends  upon  the  nature  of  the  earths  of 
which  it  is  composed.  Sometimes  such  lands  are  naturally  very  good,  and  their 
want  of  fertility  is  occasioned  solely  by  the  plants  with  wnich  they  are  overrun, 
and  which  themselves  prepare  the  juices  which  are  required  for  tneir  nutrition. 
In  this  case,  if  the  plants  are  destroyed  and  those  defects  are  corrected  in  the 
humus  which  render  it  unfit  for  the  production  of  useful  plants,  the  land  may 
eventually  be  rendered  exceedingly  fertile.  The  lime  and  marl  which  is  gene- 
rallv  found  under  the  layer  of  heathy  mould,  are  very  efficient  auxiliaries.  Land 
of  this  nature  must  be  valued  according  to  the  greater  or  less  difficulties  which 
oppose  themselves  to  the  extirpation  of  the  furze  and  the  amelioration  of  the 
sou  ;  but  where  this  cannot  be  effected  at  all,  or  at  any  rate  not  without  great 
trouble  and  inconvenience,  it  cannot  be  estimated  at  more  than  1. 

In  this  case,  however,  as  well  as  in  others  in  which  it  is  requisite  to  make  a 
valuation  in  order  to  value  the  interests  of  diff'erent  persons,  it  must,  in  my 
opinion,  be  considered  as  a  rule,  that  the  soil  should  only  be  valued  according  to 
its  actual  state,  because  those  ameliorations  which  it  may  be  possible  to  effect  in 
it  can  only  be  compassed  by  industry,  intelligence,  skill,  and  the  expenditure  of 
some  capital ;  and  those  who  attempt  to  calculate  the  expense  or  trouble  of  such 
ameliorations  and  improvements  beforehand,  and  the  probability  which  exists  of 
their  being  attended  with  success,  must  invariably  fall  into  errors. 

So  far  as  my  own  experience  goes,  or  the  experiments  and  researches  of  others 
lead  me  to  believe,  the  fertility  and  quality  of  those  soils  which  we  have  ana- 
lyzed, and  their  value,  may  be  calculated  with  precision  upon  the  principles  we 
have  laid  down,  supposing,  in  the  first  place,  that  they  are  situated  in  places 
adapted  to  their  nature,  as,  for  example,  light  land,  rich  m  humus,  on  a  plain  or 
flat  surface,  as  indeed  is  generally  the  case. 

If  we  frequentlv  compeure  the  composition  of  soils  that  have  been  carefully 
analvzed  with  such  of  their  external  properties  as  are  evident  to  our  senses,  we 
shall,  by  degrees,  acquire  the  faculty  of  discovering  the  nature  of  this  composi- 
tion simply  hy  attending  to  their  exterior  characteristics.  Next  to  color,  the 
most  posiüve  mdications  of  the  presence,  of  humus  are,  a  certain  lightness  of  the 
soil,  a  characteristic  mouldy  smeL,  and  the  white  shoots  of  the  lichen  humosus. 
Clav  betrays  itself  by  its  tenacity  and  unctuousness.  Sand  is  distinguished  by 
its  harshness  when  rubbed  between  the  fingers,  and  with  still  greater  certainty 
by  examining  the  broken  and  crumbled  pieces  with  a  microscope  of  moderate 
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power ;  this  method  is  found  very  useful  in  determining  the  quantity  of  sand 
which  one  soil  contains  more  than  another,  and  in  distinguishing  "  black  humus." 
The  usual  mode  of  ascertaining  the  presence  of  lime  in  a  soil  is  bv  pouring  acids  up- 
on it  and  observing  whether  any  effervescence  takes  place  ;  and  the  decree  of  the 
effervescence  is  taken  as  an  indication  of  the  quantity  of  lime  which  the  soil  con- 
tains, at  least  until  there  is  time  and  opportunity  to  submit  it  to  a  more  definite 
analysis. 

The  soil  is  indebted  for  its  consistence  or  cohesion  as  well  to  the  properties  as 
to  the  proportion  of  that  earth  which  forms  the  predominating  ingredient.  The 
explanations  which  we  have  to  offer  on  this  head  will  be  limited  to  describing 
the  technical  terms  by  which  the  degrees  of  consistence  are  designated. 

Land  which,  when  rather  too  damp,  clings  to  the  nlow  or  harrow  in  the  form 
of  a  glutinous  paste,  which  cannot  be  removed  witnout  difficulty,  and  the  de- 
tached portions  of  which  form  coherent  masses,  is  termed  *'  hard  tenacious  "  or 
"  intractable  ; "  such  land  cannot  be  easily  divided  or  penetrated  excepting  by  a 
sharp  or  pointed  instrument,  and  the  incisions  made  in  it  present  a  smooth  and 
shining  surface.  When  dry,  it  hardens  to  the  density  and  brittleness  of  a  tile ; 
and  the  clods,  when  broken  by  actual  blows,  divide  into  shapeless  and  lamel- 
lated  fragments ;  and  it  not  unnrequently  hs^pens  that  it  is  impossible  to  pulver- 
ize it  at  all.  When  the  sun  strikes  powerfully  on  such  a  sou  after  it  has  been 
soaked  by  heavy  rains,  the  surface  becomes  indurated  and  baked  hard,  while  be- 
neath this  crust  it  still  retains  its  humidity ;  it  is  then  said  to  be  close  and  com- 
pact, and  that  a  crust  is  formed  over  its  surface ;  it  then  contains  more  than 
eighty  parts  in  a  hundred  of  clay. 

Land  is  said  to  be  "  stiff,"  «  strong,"  and  *'  heavy,"  when,  being  dry,  it  may  be 
divided  with  less  difficulty,  and  breaks  into  pieces  which  have  a  malt'like  and 
granulous  appearance.  Such  land  can  seldom  be  pulverized  either  by  the  plow 
or  spade ;  those  instruments  only  reduce  it  to  clods  which  cannot  be  oroken  and 
thoroughly  divided  except  by  repeated  harrowings ;  it  usually  contains  more 
than  fifty  parts  in  ä  hundred  of  clay. 

A  soil  is  said  to  be  "  light "  and  "  free  "  when  it  forms  itself  into  clods  on  be- 
coming moistened ;  but  when  the  clods  can  be  readily  divided  and  pulverized  by 
a  slight  decree  of  attrition  or  pressure,  in  this  case  it  generally  contains  from 
twenty  to  forty  parts  in  a  hundred  of  clay. 

A  soil  is  termed  **  movable  "  or  '<  blowing,"  when  its  dry  particles  have  little 
or  no  consistence  or  cohesion,  but  fall  to  powder  without  forming  clods.  To  this 
species  belong  all  those  soils  which  contain  more  than  ninety  parts  in  a  hundred 
of  sand,  chalxy  soils,  and  those  which  contain  a  large  portion  of  humus  and  but 
little  cla^r.  When  the  soil  is  so  loose  that  the  wind  can  easily  raise  and  scatter 
it  about,  it  is  then  termed  *'  pulverulent." 

The  tenacity  and  degree  of  cohesion  existing  between  the  parts  of  a  soil  can 
be  best  ascertained  by  examinins^  it  ei^ht  and  forty  hours  after  a  gentle  rain. 
Those  who  are  accustomed  to  oSservation  can  ascertain  all  they  wish  to  know 
upon  this  point  bv  merely  driving  a  stick  into  the  soil,  and  sometimes  even  by 
simply  pressing  the  foot  upon  it. 

In  forming  an  estimate  of  the  value  of  a  soil,  an  examination  of  its  depth  should 
follow  immediately  after  the  examination  of  its  constituent  parts.  By  the  depth  o£ 
soil,  I  mean  the  thickness  of  the  flayer  of  earth  which  forms  its  surface,  the  lay- 
er which  is  usually  termed  vegetable  earth,  and  which  is  homogeneous  and 
equally  impregnated  with  humus  throughout  its  whole  extent.  In  most  land  it 
descends  very  little  below  the  depth  of  that  layer  which  has  been  recently  moved 
by  the  plow :  when  a  section  is  cut  vertically,  the  line  of  demarkation  between 
the  vegetable  earth  and  the  subsoil  is  very  apparent.  Sometimes  this  layer  is 
not  more  than  three  inches  deep ;  but  the  usual  depth  is  about  six  inches  ;  and  it 
sometimes  extends  ten  or  twelve  inches  below  the  sur&ice.  It  is  only  in  those 
places  where  the  soil  has  been  amassed  and  deposited  by  the  action  of  water, 
or  where  an  extraordinary  system  of  cultivation  has  been  carried  on,  that  we  find 
the  soil  equally  impr^ated  with  humus  to  the  depth  of  one,  two,  or  three  feet : 
six  inches  may,  we  think,  be  regarded  as  the  average  depth  of  the  soil ;  we  shall, 
therefore,  consider  that  in  order  to  be  exempt  from  defects,  and  to  he  equal  to  the 
value  which  an  investigation  of  its  constituent  parts  leads  us  to  give  it,  a  soil 
must  possess  this  depth  of  thickness. 

{553) 


A  deep  soil  contains  a  larger  portion  of  vefetable  earth  and  oi  that  succuleney  so 
necessary  to  the  nutrition  of  vegetables ;  and  eren  if  this  excess  of  vegetable  mould 
should  not  be  useful  to  all  plants,  it  agrees  with  some  of  them,  even  when  the 
whole  depth  of  the  soil  is  not  turned  up.  And,  besides,  this  thickness  of  the 
superior  layer  of  his  land  enables  a  skillful  husbandman  to  draw  at  will  upon  the 
ricnes  which  it  contains,  and  occasionally,  or  about  once  in  six  or  seven  years,  to 
turn  it  all  up  and  profit  by  the  stores  of  Succulency  and  nutrition  which  the  under 
part  of  it  wul  vield.  The  roots  of  all  plants  sown  in  a  soU  of  this  nature,  even 
those  of  the  trine  of  cereals  penetrate  in  a  right  jine,  and  seek  that  nutriment  at 
a  greater  depth,  which  the^  would  otherwise  have  had  to  extend  them- 
selves laterally  in  order  to  obtain,  and  they  may,  therefore,  be  sown  much  thicker, 
without  causing  anv  detriment  to  the  crop.  A  deep  soil  will,  therefore,  yield 
much  larger  crops  than  a  shallow  one,  provided  its  nature  is  similar,  and  that  it 
is  equal  in  all  other  respects.  The  roots  of  com  are  not,  as  some  persons  assert, 
never  more  than  six  inches  in  length :  I  have  seen  them  exceed  twelve  inches 
where  the  soil  was  deep  enough  to  admit  of  such  an  extension.  The  roots  of 
vegetables  and  clover  penetrate  much  deeper  in  a  right  line ;  the  same  may  also 
be  observed  with  respect  to  lucerne,  and  root  crops ;  land,  therefore,  in  which  the 
la^er  of  vegetable  mould  is  very  thick,  is  peculiarly  favorable  to  the  cultivation 
oi  these  crops.  Besides,  such  land  evidently  possesses  one  very  CTeat  advantage, 
namely,  that  of  suffering  less  from  humiaity  and  drouth.  The  water  which 
falls  upon  It  has  more  room  to  penetrate  before  it  encounters  the  under-stratum. 
Argillaceous  land,  which  is  tolerably  deep,  can  only  be  properly  drained  by  means 
of  subterraneous  trenches.  But  as  a  deep  soil  can  absorb  and  contain  more  wa- 
ter  in  its  pores,  it  can  also  retain  it  longer,  and  returns  it  to  the  surface  from  its 
subterraneous  reservoirs  when  it  is  required.  These  soils  are  peculiarly  charac- 
terized by  their  resistance  of  humidity  and  drouth;  and  all  attentive  observers 
must  have  remarked  that  cereals  growing  in  a  deep  soil  are  less  liable  to  be  laid 
or  lodged  even  when  the  ears  are  very  large  and  that  where  this  misfortune  has 
been  occasioned  by  hail,  tempests,  or  heavy  rains,  the  com  frequently  has  suffi- 
cient strength  to  raise  itself  again. 

On  shallow  land,  exactly  the  contrary  effect  takes  place.  These  soils  are  of 
two  kinds  :  those  which  are  not  of  a  nature  to  admit  being  dug  more  deeply,  and 
those  in  which,  during  the  process  of  cultivation,  the  laver  may  either  he  aug- 
mented by  diffging,  or  by  penetrating  lower,  gradually  ana  successively  with  the 
plow.  We  shall  consider  this  circumstance  again  when  we  come  to  treat  of  the 
mferior  lavers  of  the  soil. 

Soils  which  have  no  bottom,  or  in  which  the  layer  of  vegetable  racfuld  is  so 
thick  that  it  is  scarcely  possible  to  reach  the  bottom  of  it  either  by  plowing  or 

»digging  it  up  with  the  spade,  present  the  possibility  of  preserving  the  fertility 
a  soil  without  the  addition  of  manure  ;*  the  fertility  may  be  equally  kept  up 
either  by  thoroughly  dieging  and  raising  the  soil,  or  by  excavating  successively 
from  place  to  place,  and  spreading  those  portions  of  earth  over  the  surftce  which 
have  been  derived  from  the  interior  paru.  Such  soils  are,  therefore,  of  an  al- 
most incredible  value. . 

But  in  what  proportion  does  the  ^eater  or  less  depth  of  a  soil  mcrease  its 
value  ?  We  have  already  supposed  six  inches  to  be  the  average  depth  which  a 
soil  ought  to  possess  in  order  to  be  exempt  from  defects  on  that  point,  and  we  are 
quite  convinced  that  every  inch  added  to  the  depth  of  land  increases  its  value 
eight  per  cent. ;  so  that  a  soil,  where  the  vegetable  layer  is  twelve  inches  thick, 
is  worth  half  as  much  more  as  that  in  which  it  is  only  six  inches.  We  are  not,  i 
however,  prepared  to  say  that  the  value  increases  in  equal  proportion  when  the 
depth  is  yet  farther  increased  and  becomes  so  ffreatas  to  render  it  scarcely  possi- 
ble to  reach  it  by  means  of  simple  plowings ;  but  as  the  vegetable  earth  which 
is  beneath  the  layer  tumad  up  with  the  plow  cannot  fail  to  be  beneficial  to 
plants,  we  shall  not  hesitate  to  affirm  that  every  additional  inch  of  depth  beyond 
yond  twelve  adds  five  per  cent,  to  the  value  of  the  soil. 

On  the  other  hand,  we  should  advise  that  in  general  the  same  proportion 
should  be  observed  in  decreasing  the  value  according  as  the  upper  stratum  of 
earth  diminishes  below  six  inches,  which  we  consider  to  be  the  average. 

*  At  lent,  iinta  the  wholo  of  thia  iregetablo  lajrer  baa  been  turned  up,  brought  to  the  ourftce,  and  ex- 


K  tberafore.  a  aoU  of. 9  inches  tkick  is  wofth 50 

That  which  is 7  inches  thick  ifl  worth 54 

That  which  is 8  inches  thick  is  worth 58 

That  which  is 9  inches  thick  is  worth 63 

That  which  is 10  inches  thick  is  worth 66 

That  which  is 11  inches  tiiick  is  worth 70 

That  which  is 18  inches  thick  is  worth 74 

That  which  is 5  inches  thick  is  worth 46 

That  which  is 4  inches  thick  is  worth ....49 

That  which  is 3  inches  thick  is  worth 38 

There  is  no  doubt  that  a  soil  might  acquire  this  increase  of  value  by  means  of 
the  artificial  deepening  or  thickening  of  the  layer  of  vegetable  earth.  With  re- 
gard to  the  expenses  with  which  such  an  operation  would  be  attended,  they  vary 
greatly  ;  at  one  time  exceeding,  and  at  another  fallmg  below  the  value  of  the  in- 
crease of  depth. 

That  layer  which  is  situated  below  the  vegetable  soil  is  called  the  subsoil,  un- 
del-stratum,  or  vir^  earth»  This  layer  is  either  composed  of  the  same  ele- 
ments as  the  superior  portion,  with  the  exception,  however,  of  the  humus  and 
those  matters  which  are  derived  from  the  atmosphere,  or  it  is  composed  of  sub- 
stances of  a  wholly  different  nature.  The  nature  of  the  subsoil  has  a  considera* 
ble  influence  upoi^  the  quality  of  the  upper  or  superior  layer  ;  and  the  more  shal- 
low the  vegetable  soU,  the  greater  is  this  influence.  The  under-stratum  which 
is  found  beneath  clayey  or  argillaceous  land,  is  usually  of  the  same  nature ;  but 
is  distinguished  from  the  vegetable  soil  by  its  crudity,  tenacity,  and  impenetra- 
bility. iBut  the  same  kind  of  subsoil  is  not  unfrequoitly  found  beneath  sandy 
soils  in  a  flat  but  slightly  inclined  position ;  an  inferior  layer  of  this  nature  may 
tend  greatly  to  ameliorate  such  land,  by  preventing  the  water  from  settlinff  and 
saturating  the  soil  with  moisture.  A  portion  of  this  subsoil  may  occasionafiy  be 
brought  to  the  surface  either  by  plowing  or  digging,  and  mingled  in  suitable  pro- 
portions with  the  sand.  This  mixture  often  appears  at  first  to  decrease  the  value 
of  the  soil ;  but  afterwards,  when  it  has  been  brought  more  fully  into  action,  the 
land  is  found  to  be  sensibly  ameliorated. 

But  when  the  substratum  of  an  argillaceous  soil  is  rough  and  uneven,  so  that 
the  moisture  (;annot  drain  off"  in  a  uniform  manner,  and  settles  and  becomes  stag- 
nated, it  is  as  likely  to  become  too  damp  in  rainy  weather  as  the  more  sandy 
soils. 

The  subsoil  is  occasionally  found  to  be  of  a  marly  or  calcareous  nature  even 
in  those  places  where  the  superior  layer  of  earth  does  not  appear  to  contain  a 
particle  of  lime.  Here  the  deepening  of  the  soil  by  means  of  plowing,  or  of 
thorough  and  repeated  diggings,  produces  surprising  effects,  and  amelioratea  it 
in  a  sensible  and  double  manner ;  because  the  marly  clay,  however  tenacious  it 
may  appear  to  be  while  it  forms  a  portion  of  the  under-stratum,  is  no  sooner 
brought  to  the  surface  and  tlurown  into  contact  with  the  atmosphere  than  it  di- 
vides and  becomes  so  completely  pulverized  as  to  be  easily  mixed  with  the  soil. 
Such  bind  is,  therefore,  susceptible  of  very  great  improvement. 

A  layer  of  sandy  earth  is  also  frequently  found  beneath  an  argillaceous  or 
clayey  vegetable  soil,  which,  if  it  is  not  placed  too  near  the  surface,  nor  at  toa 
great  a  depth  beneath  it^that  is  to  say,  when  it  is  not  more  or  less  than  a  foot 
or  a  foot  and  a  half  below  the  surface,  and  the  layer  of  it  is  sufficiently  thick- 
produces  a  peculiarly  fertilizing  efi'ect  upon  the  soil,  rendering  it  at  once  warm 
and  solid  ;  absorbing  or  suffering  all  the  superfluous  moisture  to  run  off*,  and  pre- 
venting it  from  ever  suffering  from  an  excess  of  humidity. 

Land  in  which  the  vegetable  soil  is  shallow  above  the  sand,  which  consti- 
tutes the  under-stratum,  can  bear  little  or  no  sun,  and  is  very  much  exposed  to 
the  effects  of  drouth ;  although  it  appears  to  be  and  is  very  fertile  during  a  damp 
temperature,  or  in  spring,  wmle  it  yet  retains  the  moisture  which  it  has  imbibed 
during  the  winter  months. 

Sometimes  the  layer  of  sand  or  gravel  is  very  fine,  and  situated  beneath  a  layer 
of  impermeable  clay.  In  this  case,  if  the  land  is  perfectly  flat,  and  without  any 
slope  or  declivity,  tne  water  is  amassed-  in  this  layer  of  sand  as  in  a  reservoir» 
can  find  no  outlet,  and  therefore  ebbs  back  to  the  surface,  which  it  soaks,  fonns 
I  into  bog  and  moist  or  damp  places  ;  such  land  becomes  cold  and  sterile,  because 
the  water  in  its  progress  carries  with  it  all  those  particles  of  dissolved  dung  or 
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manure  which  were  not  intimately  combined  with  the  soil,  and  deposits  them  in 
the  layer  of  sand  beneath.  This  is  one  of  the  very  worst  of  all  the  varieties  of 
soils,  and  can  only  be  ameliorated  by  means  of  complete  drainings  ;  by  such  a  pro- 
cess it  may  eventually  be  rendered  perfectly  healthv. 

The  looser  and  more  porous  the  subsoil  of  sand  which  lies  beneath  a  sandy 
soil,  the  drier  will  that  soil  be.  If  after  a  certain  depth  the  sand  possess  a  cer- 
tain degree  of  consistence  or  cohesion,  and  the  flow  of  the  moisture  is  thus  par- 
tially arrested,  the  soil  will  be  found  to  be  fresher. 

Sometimes  the  under-stratum  is  composed  of  rocks  or  stones,  and  is  then  cov- 
ered with  a  bed  of  vegetable  earth  of  greater  or  less  thickness.  This  latter  is 
often  only  a  few  inches  thick,  as  is  particularly  the  case  in  mountainous  districts 

Of  all  sabsoils  which  are  composed  of  stone,  those  formed  of  limestone  are 
the  best  and  most  beneficial.  At  the  surface  this  stone  is  often  rough  and  harsh 
to  the  touch,  coarse-grained,  and  full  of  clefts  ;  it  absorbs  water,  and  is  not  im- 
penetrable to  the  roots  of  plants  fiprowing  in  the  soil  above  it.  There  are  some 
vegetables  which  appear  to  attack  the  stone  itself,  and  can  derive  a  portion  of 
their  nutriment  from  the  carbonic  acid  which  it  contains ;  this  is  particularly  the 
case  with  sainfoin,  and  most  of  those  plants  which  belong  to  the  class  diadelphia, 
and  also  trees  and  shrubs ;  so  that  calcareous  and  gypseous  rocks  are  less  sterile 
than  others. 

Argillaceous  schists,  covered  with  a  thin  layer  of  vegetable  earth,  become  un- 
loosened when  broken  b^  the  plow ;  and  the  superior  laver  is  thus  rendered 
deeper,  and,  at  the  same  time,  ameliorated.  Granite  excludes  all  hope  of  vege- 
tation ;  a  thin  vegetable  soil  reposing  on  an  under-stratum  of  this  nature  will 
never  improve  of  itself,  and  can  only  be  ameliorated  by  additions  of  manure  and 
of  mould. 

Sometimes  the  subsoil  is  composed  of  gravel  or  round  pebbles  ;  in  this  case  it 
is  only  necessary  to  ascertain  whether  they  are  sufficiently  covered  with  vegeta- 
ble mould,  or  whether  the  superior  layer  of  the  soil  is  too  shallow.  Under  the 
former  circumstances  they  are  not  injurious,  but  rather  have  a  contrary  effect ; 
where  the  soil  is  of  an  argillaceous  nature  they  are  exceedingly  useful  by  the 
facility  which  they  afford  to  the  percolation  oi  the  superabundant  moisti^re. — 
We  shall  hereafter  speak  of  those  pebbles  and  stones  which  are  mixed  with  and 
lie  near  the  surface  of  the  soil. 

Ochre,  or  steel  ore,  which  is  often  found  below  the  surface  of  the  soil,  is  ex- 
tremely prejudicial  to  vegetation ;  and  when  not  covered  by  a  layer  of  earth  suf- 
ficiently thick  to  prevent  the  roots  of  the  plants  from  reaching  it,  may  be  said  to 
poison  it.  It  is  usually  covered  by  a  blackish  bed  of  earth,  of  a  brownish  hue, 
and  of  the  same  nature  as  itself :  this  layer  becomes  harder  the  farther  we  pen- 
etrate into  it ;  and  at  last  is  found  to  be  compact  as  a  stone.  Trees  perish  as  soon 
as  their  roots  touch  this  earth. 

With  regard  to  humidity,  we  shall  divide  the  subsoils  into  the  free  or  porous, 
and  the  close  or  retentive.  The  former  species  is  sandy,  and  frequently  stony, 
ai^d  rarely  without  clefts  or  opening  through  which  the  water  can  percolate. — 
The  less  sand  this  layer  contains,  Uie  more  impermeable  does  it  become ;  how- 
ever, it  not  unirequently  happens  that  we  find  clay  which  contains  a  great  deal 
of  sand  to  be  wholly  impermeable  as  soon  as  it  becomes  hard.  Thus,  when  it  is 
always  plowed  to  an  equal  depth,  the  pressure  of  the  sole  of  the  plow  and  the 
tread  of  the  horses  gradually  forms  a  hard  crust,  which  is  brittle  and  impermea- 
ble to  water  ;*  while  the  soil  above  and  below  is  loose  and  permeable. 

In  by  far  the  greater  number  of  cases,  we  find  that  the  too  great  humidity  of  a 
soil  is  entirelv  caused  by  the  impermeability  of  the  under  stratum  ;  for,  although 
the  superior  layer  may  be  more  or  less  retentive  of  moisture,  or  naturally  more 
or  less  liable  to  suffer  from  damp  or  drouth,  this  does  not  appear  to  be  injuriotts 
to  vegetation ;  at  any  rate,  so  long  as  no  more  moisture  is  contained  in  the  soil 
than  the  earths  of  which  it  is  composed  can  take  up  and  absorb  by  means  of 
their  cohesive  attraction  for  water.  But  where  the  moisture  cannot  evaporate  or 
drain  away,  but  soaks  and  saturates  the  land,  rendering  it  like  a  thick  paste, 
there  is  scarcely  any  plant  we  cultivate  which  would  not  be  injured  by  such  an 
excess  of  humidiiy.  When  the  sub-stratum  is  impermeable,  and,  mstead  of 
forming  a  kind  of  mclined  plane,  and  thus  affording  a  channel  for  the  water  to 
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drain  away,  is  nneyen  and  full  of  furrows,  the  water  settles  as  in  basins  or  reser- 
voirs ;  ana  the  land  can  only  be  dried  and  rendered  healthy  by  means  of  evapo- 
ration, or  of  artificial  draining.  Those  springs  which  rise  in  some  soils  are  usually 
created  by  the  nature  of  the  sub-strata. 

This  excess  of  humidity  may  also  be  produced  by  water  which  runs  from  the 
surface  of  higher  grounds,  and,  finding  no  ulterior  outlet,  settles  and  injures  the 
land.  And,  uistly,  it  is  occasionally  caused  by  the  overflowing  of  neighboring 
rivers  and  lakes. 

We  shall  enter  more  fully  into  this  subject  when  we  come  to  speak  of  drain- 
ing and  the  drying  of  land  ;  and  shall  only  allude  to  it  here  on  account  of  the  in- 
fluence which  the  greater  or  less  difficulty  there  is  in  overcoming  and  obviating 
this  defect  has  on  th^  land.  Sometimes  humidity  renders  land  unfit  for 
almost  every  purpose ;  at  others  it  is  highly  favorable  to  the  vegetation  of  her- 
bage, and  renders  the  soil  peculiarly  well  adapted  for  meadow  and  pasture  land ; 
but  it  never  gives  it  those  qualities  which  fit  it  for  the  cultivation  of  com.  Occa- 
sionally, it  admits  of  spring  corn,  and  especially  oats,  bemg  sown ;  but  never 
autumnal  com. 

The  spring  is  the  best  time  to  form  a  correct  estimate  of  the  injurious  effects 
of  the  moisture  with  which  the  soil  is  impregnated.  Traces  of  it  are  evident 
enough  in  the  plants  which  vegetate  there  at  all  seasons ;  but  they  are  more 
equivocal.  The  best  time  to  form  a  judgment  of  the  disposition  of  a  soil  to  re- 
tain moisture  is  some  few  days  after  a  gentle  raia ;  it  is  then  termed — 

(a).  Very  dry,  when  on  being  squeezed  in  the  hand  it  does  not  afford  the 
slightest  trace  of  moisture. 

b).  Dry,  when  it  only  betrays  moisture  on  being  forcibly  squeezed. 


Ic).  Fresh,  when  its  moisture  is  easily  apparent. 
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t).  Humid,  when  it  moistens  the  hand  on  being  slightly  compressed. 

^e).  Wet,  when  on  bein^  squeezed  the  water  oozes  out  by  drops ;  and  when 
a  clod  of  earth  turned  up  with  the  spade,  or  a  furrow  made  by  tne  plow,  gli»- 
tens  with  moisture. 

(/).  Aoueous  or  marshtf,  when  the  water  stands  on  the  surface,  or  rises  into 
those  hollows  which  are  mdented  by  the  pressure  of  the  foot 

By  the  temperature  of  a  soil,  or  what  is  termed  its  watTnth  or  frigidity,  we  do 
not  mean  that  degree  of  heat  which  is  communicated  to  it  from  the  atmosphere, 
or  by  the  solar  rays,  and  which  is  dependent  on  climate  and  situation,  but  merely 
that  which  is  inherent  in  the  soil  itself. 

Our  globe  appears  to  contain  within  itself  a  certain  degree  of  caloric.  In  fact, 
at  the  depth  of  ten  feet  below  the  surface  of  the  soil,  the  temperature  always  re- 
mains equal  to  seven  degrees  of  Reaumer's  thermometer.  This  heat  was,  for  a 
considerable  period,  thought  to  be  produced  by  some  central  fire  contained  in  the 
bowels  of  the  earth ;  or,  at  any  rate,  by  some  great  amount  of  caloric  which  has 
existed  there  from  the  time  of  the  creation,  and  which,  as  it  approaches  the  cen- 
tre of  the  globe,  becomes  gradually  more  and  more  intense.  But  this  opinion 
has  been  proved  to  be  totally  without  foundation  by  the  fact  that,  however  deep- 
ly we  penetrate  during  the  process  of  mining,  no  increase  of  temperature  has  yet 
been  discovered.* 


*  Thk  remulc  appem  hardly  to  aecord  witJi  more  recent  geological  obserratiana : 
**  Hie  first  inreaägation  of  importance  thatjpreaentt  itself;'*  says  a  writer  in  the  Pofyueknie  Rtvieio,  **  b  the 
thtckneaa  of  the  erase  on  which  we  dwelL  we  hare  aeen  by  the  theory  that  this  oagfat  to  be  continually 
Increanng,  thoogh  with  increasing  downes^  and  that  there  was  a  time  when  it  was  so  thin  as  to  be  almoat 
in  a  state  of  fusion.  We  have  stated  that  uio  increase  of  temperature  obsenred  is  about  one  degree  Fahr, 
for  every  fifteen  yards  of  descent.  In  all  probability,  however,  the  increase  will  yet  be  found  to  be  in  geo- 
metrical progressiott,  as  investigttion  is  extended ;  in  which  case  the  present  crust  wiU  be  much  thinner 
than  we  have  calculated  it  to  be ;  and  should  this  be  found  to  be  correct,  the  ingenious  theory  will  become 
a  subject  of  more  importance,  in  a  geological  pohit  of  view,  than  we  are  at  present  disposed  to  consider  it 
TaUng,  then,  as  correct  the  present  observed  rate  of  hicreaae,  the  tenperatun  would  be  aa  foUowi : 

Water  wiU  boO  at  the  depth  of  S;430  yards. 

Lead  meha  at  the  depth  of  ^400  yards. 

There  is  red  heat  at  lae  depth  of  7  milea. 

Gold  melts  at  81  mfles. 

Cast  iron  at  74  milesw 

Soft  iron  at  97  milea. 
And,  at  the  depth  of  100  mfles^  there  ii  a  temperature  equal  to  the  greatest  actificUd  heat  yet  obsenred—« 
temperature  capable  of  fusing  platina,  porcelab,  and  indeed  every  refractory  substance  we  are  acquainted 
with.  These  temperaturea  are  calculated  from  Gyton  Movem's  corrected  scale  of  Wcdgewood's  pyrome- 
ter; and,  if  we  adopt  them,  we  find  that  the  eaith  k  fluid  at  the  depth  of  100  milea»  and  little  more  than  tho 
aoU  on  which  we  tread  is  fit  for  the  haMtation  of  organiaed  beinga.** 
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At  the  depth  of  1,200  feet  below  the  surface  of  the  soil,  the  heat  is  always  the 
same ;  it  i«  only  in  some  mines  in  Hangary  where  any  elevation  of  tempeTature 
has  been  perceived :  but  this  circumstance  may  be  attributable  to  local  causes,  such 
as  the  elevated  temperature  of  some  springs,  or  the  peculiar  nature  of  the  surface 
of  the  ground  which  they  flow  over.  The  caloric  resulting  from  these  subterra- 
neous furnaces  is  a  phenomenon  that  seldom  occurs. 

The  differences  or  variations  in  the  temperature  of  the  soil  are  often  distin- 
guished from  one  another  by  the  greater  or  less  period  which  snow  laying  on 
them  takes  to  melt,  and  by  the  greater  disposition  which  some  places  have  to 
freeze  than  others,  independent  of  their  position :  this  cannot  fail  to  have  consid- 
erable influence  upon  tne  autumnal  and  spring  plowmgs.  Some  observations 
have  lately  been  made  on  this  subject  with  the  help  of  a  thermometer,  but  they 
have  neither  been  sufiiciently  definite  nor  repeated  often  enough  for  me  to  be  able 
to  assert  anything  more  positive  on  the  subject  than  the  following  remarks  upon 
the  causes  of  these  variations  of  temperature. 

The  temperature  of  a  soil,  in  the  first  place,  evidently  depends  upon  its  humid- 
ity. Damp,  wet  land  is  generally  cold ;  it  dries  very  slowly,  freezes  rapidly,  and 
takes  a  long  time  in  acquiring  the  amoimt  of  heat  necessary  to  support  vegeta- 
tion: it  is,  on  this  account,  desi^ated  by  the  terms  moist,  and  cold  ;  dry  soils 
are  termed  warm,  and  those  which  are  very  dry  are  called  burning.  There  is 
no  doubt  that  this  arises  from  the  water  absorbing  a  considerable  portion  of  the 
caloric  contained  in  the  soil  during  the  process  of  evaporation.  Occasionally, 
however,  it  happens  that  we  find  sensible  diffidences  existing  between  the  rela- 
tive temperatures  of  soils  which  possess  an  equal  degree  of  humidity.  Land 
which  contains  a  considerable  portion  of  mould,  or  manure  which  has  not  been 
exhausted,  or  other  substances  in  a  state  of  putrefaction,  is  much  warmer,  and 
melts  snow  which  falls  upon  it  much  sooner  than  would  be  the  case  under  other 
circumstances,  so  that  country  people  are  accustomed  to  say  that  such  land  de* 
vourt  the  snow»  There  can  be  no  doubt  that  this  heat  arises  from  the  chemical 
decompositions  which  are  ^oing  on  in  the  soil,  and  in  the  process  of  which  a 
considerable  degree  of  caloric  is  almost  always  evolved  ;  and  it  is  evidently  by  no 
means  a  fi^^ure  of  speech  to  say  that  manure  warms  the  land.  It  acts  upon  it 
mechanically  by  rendering  the  soil  lighter,  looser,  and  therefore  drier ;  and  che> 
mically  by  decomposing  it. 

Calcareous  soils  are  always  warmer  than  others,  because  they  accelerate  those 
chemical  decompositions,  and  because  they  not  only  act  more  powerfully  and 
promptly  upon  the  manure  and  humus,  but  these  latter,  in  their  turn,  act  upon 
the  soil.  All  soils  are  not  equally  good  conductors  of  the  heat  which  they  re- 
ceive externally ;  sand,  when  not  too  much  saturated  with  moisture,  is  a  bettet 
conductor  than  clay.  Thus,  a  sudden  change  of  temperature  affects  plants  vege- 
tating on  a  sandy  soil  much  more  than  those  which  are  growing  on  argillaceous 
land ;  and  this  is  the  reason  that  night  frosts,  and  especially  white  frosts,  are 
more  injurious  to  the  former  than  they  are  to  the  latter ;  probably  some  of  the 
subsoils  communicate  that  caloric  which  is  engendered  in  or  exists  in  the  lan^ 
to  the  bodies  with  which  they  come  m  contact,  much  sooner  than  others  do,  and 
thus  counteract  the  frosts,  and  prevent  them  from  penetrating  very  deeply. 

The  degrees  of  temperature  possessed  by  the  soil  are  designated  by  the  follow- 
ing terms ; — 

(a).  Bnramg.  |  ie).  Wann. 

{b).  Hot  I  (4  Cold. 

The  value  and  qualities  of  a  soil  do  not  depend  solely  upon  its  composition  and 
the  nature  of  its  constituent  paru,  but  are  also  influenced  by  its  nosition^  forvh 
and  situation,  and  by  the  nature  of  the  surrounding  localities  ;  all  of  which  cii^ 
cumstances  tend  to  modify  its  worth  and  utility. 

The  form  of  the  surface— the  fact  of  its  bemg  hilly  or  flat,  horizontal  or  in- 
clined, tends  to  increase,  or  detract  from  the  value  of  land,  according  to  the  pn^ 
portions  of  elementary  earths  of  which  it  is  composed. 

Loose,  dry,  sandy  soils,  are  most  fertile  when  they  are  flat,  and  when  they  are 
•ituated  lower  than  the  surrounding  country.  In  this  position  they  retain  moi»* 
tare  for  a  considerable  period,  and  yet  rarely  possess  a  superabundance  of  it  Ote 
the  other  hand,  such  a  soil  decreases  in  value  when  situated  on  declivities,  hilla» 
or  on  the  sides  of  mountains :  in  these  sitnatioDS  its  moiature  rapidly  drains  away, 
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and  is  not  only  thus  loet,  but  is  also  caught  along  with  the  fertilizing  particles  of 
mould  or  humus,  and  blown  away  by  the  wind.  In  such  a  position,  a  sandy  soil, 
which,  if  situated  on  a  plain,  might  ha7e  been  cultiyated  with  success,  is  scarcely 
worth  the  labor  attendant  on  sowing  it ;  and  it  not  unfrequently  happens  that  it 
tt  dan^ous  to  break  up  the  superior  layer  of  such  land,  if  we  would  not  hare 
the  neighboring  country  inundated  with  whirlwinds  of  sand. 

An  argillaceous  soil,  the  substratum  of  which  is  impermeable,  will  be  improred 
by  being  situated  in  an  inclined  or  mountainous  situation,  because  the  superabun« 
dant  water  is  enabled  to  run  <fS.  In  such  a  situation,  all  the  inconreniences  at< 
tendant  on  an  excess  of  humidity  mar  be  obviated  by  means  of  judiciously  dis- 
posed furrows  and  trenches :  nevertheless,  stiff  clayey  declivities  are  never  desira- 
ble on  account  of  the  difiiculty  attendant  oa  their  cultivation. 

The  proportion  in  which  the  soil  is  elevated  above  the  level  of  the  sea  has  con- 
siderable influence  on  the  climate  and  atmospheric  temperature.  Even  under  the 
same  degree  of  latitude,  the  heat  is  always  greater  on  plains  and  flat  surfaces 
than  on  mountains:  there  is  no  place,  until  we  reach  the  torrid  zone,  where  the 
tops  of  the  highest  mountains  are  not  covered  with  perpetual  ice  and  snow.  The 
nearer  we  approach  the  equator,  however,  the  more  do  we  find  this  ice  and  snow 
confined  to  tne  summits,  but  it  extends  lower  and  lower  as  we  come  nearer  the 
pokr  cirde.  Vegetation  likewise  diminishes  in  exact  proportion  with  the  heat : 
those  trees  and  vegetables  which  grow  on  high  mountains  are  always  stunted ; 
if  we  ascend  higher  still,  we  find  only  firs  and  alpine  plants ;  and  as  we  approach 
the  top,  only  a  few  mountainous  plants  are  here  and  there  visible ;  and  finally, 
all  traces  ot  vegetation  disappear. 

A  sensible  diminution  in  the  vegetation  of  cereals  is  perceptible  at  very  incon< 
aiderabie  elevations,  even  when  the  position  is  otherwise  advantageous ;  provided, 
however,  that  the  soil  is  calculated  for  it,  wheat  always  thrives  better  than  rye 
OB  hilly  or  mountainous  situations,  and  oats  better  than  barley.  There  is  seldom 
any  want  of  humidity  on  mountainous  lands,  for  they  are  usually  depots  for  the 
receptkn  of  the  moisture  which  is  contained  in  the  atmosphere  ;  ana  this  is  one 

Eeat  reason  that  cereals  do  not  thrive  so  well  here  as  on  flat  soils,  warm,  dry 
ad  being  always  more  favorable  to  them  than  that  which  is  cold  and  damp. 
But  as  there  is  generally  a  sufficient  degree  of  declivity  to  allow  of  water  running 
off,  it  is  always  practicable  to  drain  the  land  by  diggmg  furrows  to  carry  away 
the  superabundant  fluid. 

One  circumstance  which  militates  considerably  against  the  value  of  land  sitiu- 
ted  on  mountains,  hills,  and  declivities,  is  the  difficulty  of  carrying  manure  to  it 
Some  persons  have  considered  that  this  objection  might  be  obviated  by  grazing 
with  cattle,  but  the  difficulties  attendant  on  the  operation  of  plowing  would  thus 
be  considerably  increased.  Lastly,  heavy  rains  and  torrents  often  carry  away 
with  them  the  whole,  or,  at  any  rate,  the  greater  part,  of  the  vegetable  soil  from 
hills  and  declivities.  It  is,  therefore,  generally  s^dvisable  to  allow  all  land  thus 
situated,  however  capable  it  may  be  ofproducing  rich  harvests,  to  be  planted,  or 
10  remain  as  forest  or  woodland. 

On  the  declivities  of  mountains  and  hUls,  as  well  as  on  slightly  inclined  plains, 
the  direction  of  the  inclination  is  a  very  important  point 

It  is  a  very  difficult  matter  to  dry  and  warm  land  which  looks  to  the  North. 
Those  vegetables  and  animal  substances  which  afford  nutrition  to  plants  are  not 
decomposed  without  great  difficulty,  and  are  much  longer  in  attaining  the  re- 
quisite degree  of  fermentation.  Neither  does  the  period  of  vegetation  last  so 
long:  it  commences  much  later,  and  finishes  much  earlier.  The  plants  feel  the 
want  of  light  and  heat ;  they  are  less  savory,  yield  less  fruit,  and  frequently  suffer 
materially  from  cold  winds  and  frosts. 

Land  which  has  a  southern  exposure  is  more  easily  warmed ;  it  enjoys  a 
greater  degree  of  light :  vegetation  commences  much  earlier  there,  and  attains  a 
far  ffreater  perfection.  On  the  other  hand,  such  land  is  much  more  liable  to  suf- 
fer from  drouth,  and  is  much  more  exposed  to  the  pernicious  effects  of  those 
storms  of  hail  and  rain  which  come  from  this  quarter. 

Land  which  mclines  toward  the  east  is  very  easily  drained ;  the  atmosphere 
deposits  less  humidity  on  it  The  morning  sun  calls  forth  all  the  ix)wers  of 
Tegetation  much  earlier,  and  brings  into  action  all  those  matters  which  have 
been  absorbed  and  have  lain  dormant  through  the  night.     The  crops  sown  in 


these  situations  rapidly  prog^ress  and  arrire  at  perfect  maturity ;  but  it  cannot  be 
denied  that  they  are  reiy  liable  to  be  destroyed  by  cold  nights  and  white  frosts. 
These  last-mentioned  eyils  are,  however,  less  injurious  in  these  situations  than 
they  would  be  elsewhere ;  because  the  morning  sun  touches  them  sooner,  al- 
though, from  jMMsessing  less  power  at  that  time,  it  does  not  cause  so  rapid  an 
evaporation  or  the  dew.* 

In  land  that  inclines  towards  the  west,  the  vegetation  does  not  receive  its  light 
and  heat  immediately  from  the  sun  until  all  the  night-dews  and  moisture  have 
been  evaporated,  and  those  vital  powers  which  wer«  reanimated  by  rest  have 
again  become  weakened  ;  the  products,  therefore,  which  grow  in  this  situation, 
are  not  usually  very  forward,  and  never  attain  so  high  a  degree  of  perfection  as 
those  which  receive  the  rays  of  the  morning  sun.  Westerly  winds  generally 
convey  a  considerable  portion  of  wet  and  moisture :  therefore,  land  which  in- 
clines in  this  direction  is  less  liable  to  suffer  from  drouth.  A  slight  inclination 
towards  the  south  of  the  west  is  a  much  more  advantageous  position.  The  evils 
occasioned  by  sudden  thaws  are  most  sensibly  felt  in  these  situations,  because 
the  sun  does  not  reach  the  plants  until  it  has  attained  its  utmost  altitude  and  its 
rays  possess  the  greatest  power. 

The  advantageb  and  disadvantages  of  these  various  positions  are  considerably 
influenced  by  the  composition  of  the  soil  and  its  other  properties.  Cold,  damp, 
argillaceous  land  is  improved  by  exposure  to  the  east  and  to  the  south ;  and 
very  much  deteriorated  in  value  when  it  faces  the  north  or  west.  Sandy  or 
calcareous  soils,  on  the  contrary,  are  improved  by  being  inclined  towards  the  west, 
as  are  all  dry,  warm  soils ;  and  are  proportionally  deteriorated  by  facing  the 
south  or  the  south-east.  An  inclination  toward  the  north  can  never  be  aidvan- 
ta^eous,  especially  when  the  declivity  is  so  abrupt  that  the  sun's  rays  only  readk 
it  m  an  oblique  direction. 

It  occasionally  happens  that  land  is  deprived  of  light,  and  the  rays  of  the  sun 
«re  prevented  from  reaching  it,  by  the  intervention  of  surrounding  objects,  as  for- 
ests, mountains,  large  trees,  or  buildings.  Now,  leaving  the  heat  imparted  l^ 
the  rays  of  the  sun  wholly  out  of  the  question,  the  light  is  in  itself  indispensable 
to  the  welfare  of  plants,  and  is,  in  all  probability,  an  active  agent  in  accelerating 
certain  decompositions  which  are  constantly  going  on  in  the  soil. 

We  know  that  all  plants  seek  the  light,  and  invariably  turn  in  that  direction 
from  which  they  can  derive  the  greatest  portion  of  it.  This  is  quite  evident  in 
those  growing  in  the  open  air,  but  still  more  so  in  rooms  and  confined  spaces ; 
and  it  may  be  still  fartner  tested  by  enclosing  vegetables  in  wooden  boxes,  into 
which  light  is  only  admitted  through  a  cleft  in  the  wood ;  the  strength  and  ea- 
gerness with  whicn  these  plants  force  themselves  into  the  clefts  in  search  of  that 
mvaluable  aliment  to  them,  light,  b  almost  incredible.  In  thick  plantations, 
whether  of  trees  or  vegetables,  the  whole  force  of  the  vegetation  is  pushed  up- 
wards, and  each  one  seems  to  vie  with  the  other  which  shall  obtain  most  light. 

There  is  not  the  least  doubt  that  vegetation  is  always  higher  in  thick  planta- 
tions, but  at  the  same  time  the  lower  parts  are  weakened  by  this  rapid  growth. 
All  pbnts  that  grow  in  obscurity  or  in  shady  places,  have  a  dull,  sickly  look ; 
their  tissue  is  weak  and  colorless ;  their  shoots  longt  thin,  flabby,  and  easily 
broken  ;  they  have  not  their  proper  flavor,  and  their  juices  are  insipid  and  wa- 
tery. On  the  other  hand,  the  more  intensely  and  vertically  the  rays  of  light  fall 
upon  plants,  the  stronger  do  these  latter  become,  and  the  more  perfect  and  vig- 
orous are  all  their  parts.  The  green  hue  of  the  leaves  is  produced  solely  by  the 
action  of  light ;  and  this  accounts  for  those  which  are  not  fully  developed,  or 
only  just  bursting,  being  pale  and  colorless.  Various  experiments  tend  to  prove 
that  this  particular  efi'ect  of  light  is  totally  independent  of  the  heat  which  is 
transmitted  at  the  same  time  by  the  rays  of  the  sun ;  a  strong  artificial  light  has 
been  found  advantageously  to  replace  sun-light,  provided  that  the  temperature  is 
otherwise  the  same. 

It  cannot  be  denied  that  plants  germinate  in  land  which  is  overshadowed; 
mdeed,  a  sheltered  position  is  rather  favorable  than  otherwise  to  their  germina- 
lion ;  but  in  such  cases  they  only  attain  a  partial  degree  of  development»  do  not 

*  In  the  oountry  In  which  I  teslde,  it  has  been  xenurked  that  those  portioD«  of  land  which  receive  the  fink 
nyi  of  the  morning  ran  are  more  apt  to  mifl'er  from  the  effects  of  white  froata  than  othen,  becaiuo  the  end- 
den  transirion  from  cold  to  heat  aenaibly  affecta  delicate  planta.  [Frmek  TVcm. 
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yield  mach  nutritiTe  matter,  and  their  fruit  seldom  reaches  maturity.  Grass 
which  grows  under  trees  the  branches  of  which  meet  together  affords  little 
nourishment  to  cattle. 

The  nature  and  composition  of  a  soil  can  alone  enable  us  to  decide  whether  it 
is  most  advantageous  for  it  to  be  exposed  to  the  action  of  all  the  winds  of  heaven» 
or  sheltered  by  hills,  mountains,  forests,  buildings,  or  hedges.  Damp,  arffilla* 
ceous  soils  are  much  more  benefited  by  exposure  to  the  open  air  than  by  being 
sheltered  from  the  action  of  the  wind.  Where  they  are  in  a  sheltered  position, 
the  snow  does  not  melt  so  soon,  and  the  land  takes  much  longer  time  in  drying» 
especially  in  the  spring.  On  the  other  hand,  dry,  sandy,  warm  soils  are  often 
materially  benefited  by  being  sheltered  from  the  wind,  and  may  often  be  consid* 
erably  improved  by  being  surrounded  with  hedges,  or  protected  by  a  plantation 
of  trees  on  that  side  whence  the  wind  the  effect  of  whicn  would  be  most  prejudi- 
cial may  be  expected  to  blow.  Wind  is,  in  general,  very  injurious  to  lanp  of  this 
nature,  drying  up  all  the  moisture  which  it  contains,  and  scattering  abroad  the 
upper  layer  of  earth  and  the  humus  which  is  mingled  with  it,  and  laying  the 
roots  of  all  the  plants  in  one  place  quite  bare,  while  in  another  it  buries  the 
whole  of  the  vegetation  under  a  cloud  of  rough  sand. 

With  regard  to  the  plants  themselves,  wind  acts  differently  on  different  kinds. 
In  some  it  facilitates  the  fructification,  while  in  others  it  tends  to  oppose  it ;  the 
latter,  therefore,  seldom  yield  much  seed  unless  they  are  planted  in  sheltered 
spots. 

Lastly,  it  is  also  necessary  to  take  into  consideration  the  nature  of  the  atmo* 
sphere  and  temperature  which  constitute  what  we  term  a  climate.  If  this  cli- 
mate is  such  as  the  latitude  would  lead  us  to  expect,  and  the  average  tempera- 
ture of  the  atmosphere  is  suitable  to  it,  there  is  no  need  of  our  inquiring  farther 
into  this  circumstance,  all  things  then  being  in  their  natural  state. 

fiut  the  numerous  modifications  in  the  state  of  the  jitmosphere  and  of  the  tem- 
perature which  are  observable  in  some  districts  and  m  isolated  portions  of  land» 
render  it  absolutely  necessary  that  we  should  enter  more  fully  into  this  subject 
than  we  have  hitherto  done. 

The  different  degrees  of  warmth  or  heat  of  which  we  are  sensible  are  not  solely 
attributable  to  the  solar  rays,  or  to  their  direction  being  more  or  less  vertical ; 
there  are  many  other  circumstances  which  appear  to  tend,  in  a  greater  or  less 
degree,  to  produce  these  effects.  The  decomposition  which  is  constantly  going 
on  in  the  atmosphere ;  the  influence  of  exhalations  which  emanate  froin  the  sur- 
face of  the  earth ;  that  interchange  of  temperature  between  neighboring  lands 
which  is  effected  by  means  of  the  currents  of  air ;  the  number,  size,  and  extent  \ 
of  the  mountains  or  forests  which  environ  or  intersect  a  country,  and  protect  it 
a^inst  the  cold,  or  refresh  it  by  means  of  their  frozen  summits ;  the  relative 
hight  of  a  country ;  the  proximity  of  the  sea  or  of  large  rivers  or  lakes ;  a  sandy 
or  a  marshy  soil — all  these  are  circumstances  which  deserve  consideration,  as 
tending  to  exercise  considerable  influence  on  the  local  temperature. 

That  fluid  which  is  suspended  in  a  state  of  aeriform  solution  in  the  atmosphere, 
is  precipitated  much  more  abundantly  in  some  places  than  in  others.  As  yet, 
we  have  not  any  accurate  meteorological  observations  or  exact  data  with  respect 
to  the  quantity  of  rain  which  has  fallen  in  different  districts  or  countries ;  never- 
theless, such  observations  always  mu&t  be  peculiarly  interesting  to  an  agricul- 
turist. 

We  have  already  stated  that  the  summits  of  mountains  have  a  far  greater  ten- 
dency than  plains  or  flat  surfaces  to  attract  the  fluid  contained  in  the  atmosphere. 
Indejiendent  of  this  consideration,  the  attraction  of  the  aqueous  vapors  is  far 
neater  in  some  places  than  it  is  in  others ;  they  precipitate  themselves  in  the 
form  of  heavy  dew,  fogs  or  rain.  Those  districts  which  are  situated  near  the  sea 
or  to  lakes,  or  even  to  large  rivers,  receive  a  larger  quantity  of  vaporized  water» 
and  are  in  general  much  damper  than  others  ;  especially  if  these  lakes  or  rivers 
are  situated  to  the  west  of  the  land.  This  circumstance  frequently  tends  to 
ameliorate  dry  soils,  rendering  them  adapted  for  the  srowth  of  herbage ;  but  it 
detracts  in  no  trifling  degree  from  the  value  of  such  land  as  was  previously  in- 
clined to  humidity. 

Those  vapors  which  are  exhaled  from  standing  pools  of  stagnant  water,  and 
especially  those  given  out  by  marshes,  often  possess  very  deleterious  properties ; 
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the  fogs  which  they  engender  frequently  empoison  whole  plains  so  completely, 
that  every  year  the  cereals  grown  un  them  are  attacked  by  various  diseases,  and 
Yield  but  a  scanty  produce  in  grain,  although  the  crop  may  have  looked  well  and 
healthy  in  the  spring.  It  is  quite  evideni  that  the  evU  arises  from  this  cause, 
because  after  the  land  has  been  thoroughly  drained,  the  crops  will  always  be 
found  to  thrive. 

Extensive  forests  of  lofty  trees  also  appear  to  attract  moisture,  or,  in  other 
words,  to  condense  the  water  which  is  held  in  a  state  of  aeriform  solution  by  the 
atmosphere  ;  in  fact,  it  has  been  generally  remarked  that  a  larger  quantity  of 
rain  falls  in  well-wooded  districts  than  in  others. 

Lastly,  there  are  countries  in  which  the  clouds  gather  much  more  than  in 
others.  This  has  been  attributed  to  their  sometimes  following  the  course  of 
rivers,  at  others  gathering  over  neighboring  bights,  or  receiving  their  direction 
from  chains  of  mountains.  Some  countries  almost  always  receive  the  brunt  of 
those  storms  which  have  risen  in  certain  quarters  ;  while  others  seldom  or  never 
suffer  from  them,  or  at  any  rate  sustain  very  slight  attacks.  As  storms  of  rain 
are  in  general  rather  beneficial  than  otherwise,  the  iorraer  places  are  distin- 
guished by  their  fertility,  although  at  the  same  time  they  are  more  exposed  to 
Uie  devastations  occasionally  produced  by  hail. 

The  atmosphere  generally,  and  the  injferior  strata  in  particular,  do  not  contain 
water  alone,  but  various  other  substances  which  have  considerable  influence  on 
vegetation,  and  these  substances  enter  into  its  composition  in  various  proportions. 
It  18  well  known  that  carbonic  acid  gas,  as  well  as  carbonated  hydrogen,  sul- 
phuric and  phosphoric  ffases,  are  exceedingly  favorable  to  vegetation,  and  con- 
tribute materially  towards  the  improvement  of  the  soil.  But  it  is  probable  that 
the  atmosphere  also  contains  other  and  more  compound  substances,  especially 
emanations  from  partially  decomposed  animal  bodies.  Extremely  populous 
countries,  in  which  a  great  number  of  cattle  are  kept  and  an  immense  quantity 
of  provisions  consumed,  and  in  which  numerous  decompositions  are  constantly 
in  operation,  and  the  emanations  from  which  combine  with  the  atmosphere,  are 
peculiarly  remarkable  for  their  fertility ;  and  numerous  observations  seem  to 
prove  that  this  extraordinary  fertility  is  totally  independent  of  the  extra  amount 
of  manure  which  can  be  applied  to  tke  land  iii  these  countries. 

In  large  towns  and  their  environs,  this  influence  of  the  aunosphere  on  the  fer- 
tility of  even  the  worst  kinds  of  land,  cannot  be  mistaken.  Those  observations 
which  wore  made  in  the  preceding  section  on  the  vapors  which  emaiuite  from 
stagnant  water,  prove  that  the  atmosphere  is  capable  of  containing  deleterious 
as  well  as  beneficial  matters.  Incontrovertible  experiments  have  demonstrated 
the  pernicious  influence  of  the  barberry  on  all  kinds  of  cereals  growing  near  it. 

The  value  of  a  soil  may  be  considerably  modified  by  the  greater  or  less  quan- 
tity of  weeds  that  it  contains ;  I  say  the  greater  or  less  quantity,  because  we 
seldom  or  never  find  a  soil  entirely  exempt  from  this  defect. 

All  those  plants  which  vegetate'  in  any  spot  where  it  is  not  desirable  that  they 
should  exist,  are  termed  weeds,  because  they  injure  the  crops  which  are  culti- 
vated there,  by  usurping  their  place,  and  depriving  them  of  a  portion  of  that  ali- 
ment which  was  destined  for  them,  and  by  accelerating  the  exhaucffion  of  the 
soil.  We  shall,  however,  here  confine  ourselves  to  those  kinds  of  weeds  which 
so  completely  choke  the  soil  with  their  roots  and  seeds  as  to  render  it  impossi- 
ble to  get  rid  of  them  without  great  labor,  ditficulty,  and  considerable  sacrifice ; 
and  which  exercise  an  evidently  prejudicial  influence  on  the  success  of  the  crops. 

1.  Those  which  propagate  themselves  solely  by  means  of  their  seeds. 

2.  Those  which  are  multiplied  by  means  of  the  suckers  from  their  roots. 

3.  Those  which  are  re-produced  by  one  or  both  of  these  means. 
Those  weeds  which  are  re»produced  by  means  of  their  seeds  may  be  divided 

into  two  classes :  the  annuals^  or  those  which  spring  up,  produce,  and  shed  their 
seed  in  the  same  summer,  and  then  perish  ;  and  the  biennials^  which  spring  up 
the  first  year,  live  through  the  winter,  and  produce  their  seed  in  the  second  year 
of  their  vegetation.  Neither  of  these  two  classes  possess  long-lived  roots ;  the 
whole  plant  perishes  as  soon  as  the  seed  has  reached  maturity. 

The  seeds  of  weeds  appertaining  to  the  classes  of  which  we  are  now  speaking 
are  of  such  a  nature  as  only  to  germinate  when  very  near  the  surface  of  the  soil, 
where  the  atmosphere  can  act  upon  them.     When  situated  at  a  greater  depth, 
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or  cQclosed  in  clods  of  earth,  they  do  not  ^rminate,  but  remain  healthy,  and 
preserve  all  their  vitality  until  brought  into  a  position  which  is  favorable  to  their 
development.  There  does  not  appear  to  be  any  limit  to  the  period  during  which 
this  seed  can  preserve  its  vitality  ;  for  when  we  come  to  plow  up  land  that  haa 
remaned  uncultivated  for  an  unknown  period  of  time,  and  in  which  no  traces  of 
weeds  had  ever  been  observable,  it  suddenly  becomes  covered  with  them.  Thus, 
in  the  marshes  of  Oder,  an  amazing  quantity  of  wild  mustard  {sinapis  arvensis) 
will  shoot  up,  when  some  portion  of  land  which  the  oldest  person  cannot  recol- 
lect having  been  any  thing  but  a  marsh  is  plowed  up,^and  the  turf  thoroughly 
destroyed  and  divided.  The  seed  whence  this  plant  is  produced  must  have  been 
brought  there  at  some  remote  period,  and  deposited  in  the  mud  by  the  action  of 
water.  It  has  often  been  observed  that  weeds  of  this  nature  sprmg  up  in  earth 
that  has  been  dug  from  several  feet  below  the  surface  of  the  soil,  and  even  from 
the  ground  which  formerly  constituted  ancient  forests.  A  blackish  earth  was 
found  beneath  an  old  building,  which  certainly  had  existed  for  upwards  of  two 
hundred  years,  and  was  transported  to  a  garden  to  mend  the  soil ;  a  quantity  of 
chrysanthemum  segetum  (com  marigold)  sprang  up,  although  this  weed  had 
never  before  been  seen  in  that  place.  The  frequent  recurrence  of  these  and  simi- 
lar phenomena  has  led  many  persons  to  believe  that  these  plants  were  spontane- 
ously produced  by  Nature  without  the  introduction  of  either  seed  or  germ,  as  if  it 
were  possible  tnat  there  could  be  a  single  exception  to  the  universal  rule, 
"  omne  vivum  ea:  ovo." 

The  immense  number  of  minute  seeds  that  can  exist  in  a  soil  is  beyond  all 
comprehension.  W  hen  a  portion  of  land  is  carefully  divided  and  reduced  to 
powder,  it  speedily  becomes  covered  with  a  thick  bed  of  weeds,  which  is  easily 
destroyed  by  the  action  of  the  plow  ;  but  the  second  portion  of  earth  which  is 
brought  to  the  surface  soon  bears  as  plentiful  a  crop  as  the  former  one.  I  have 
seen  this  occurrence  at  least  six  times  following  in  the  course  of  one  summer, 
without  being  able  to  remark  any  diminuticn  in  the  crop  of  weeds  which  suc- 
ceeded each  plowing,  and  without  the  species  being  destroyed  in  the  following 
year.  These  operations  have  been  constantly  repeated  for  three  years  without 
the  seeds  of  the  weeds  being  entirely  extirpated. 

Those  weeds  which  belong  to  the  class  of  annuals  in  general  only  show  them- 
selves among  the  spring  com  ;  the  autumnal  cereals  are  often  entirely  free  from 
them,  especially  when  the  sowings  have  been  performed  sufficiently  early  to  ad- 
mit the  development  of  the  seed  which  was  situated  at  the  surface  of  the  soil. 
This  class  of  weeds  cannot  resist  the  winter ;  they  invariably  perish  in  the  spring 
if  not  before.  They  are  only  found  among  the  autumnal  corn  when  the  surface 
of  the  soil  has  been  turned  over  afresh,  or  when  it  has  been  carefully  reduced  to 
powder,  or  the  clods  not  broken  until  winter  or  spring,  or,  lastly,  unless  the 
seeds  arc  deposited  there  by  the  action  of  wind  or  water ;  and  even  in  these  cases 
the  weeds  are  never  very  plentiful,  unless  an  unusual  mildness  of  temperature 
has  preserved  them  throughout  the  winter.  The  biennial  weeds,  on  the  con- 
trary, do  not  attain  their  perfect  development  but  with  the  autumnal  crops,  al- 
though they  also  spring  up  among  the  spring  com. 

The  most  numerous  of  all  the  species  of  annual  weeds  are  those  which  belong 
to  the  tribe  of  wild  mustard  and  wild  radish  plants ;  various  kinds  of  plants  are 
included  in  this  number,  although  the  appearance  of  all  is  very  similar.  The 
wild  mustard  {sinapis  arvensis)  only  thrives  on  strong,  rich,  moist  soils ;  this 
plant,  so  far  from  attaining  maturity  on  poor  land,  soon  perishes  there  ;  indeed 
the  seeds  of  it  may  be  sown  in  such  places  with  perfect  impunity.  It  certainly 
springs  up  on  poor  land,  but  then  it  is  speedily  choked  by  other  plants  ;  whereas 
it  completely  overrans  rich  soils,  and  those  which  are  strongly  impregnated  with 
humus,  and  injures  if  not  entirely  destroys  the  crop.  This  plant  may  easily  be 
extirpated,  because  its  seed  not  being  enclosed  in  a  thick,  hard  covering  or  husk 
^rmmates  with  great  facility  ;  neither  is  it  altogether  useless,  because,  perish* 
mg  at  the  same  time  with  tKe  spring  com,  its  seed  may  be  reduced  to  oil  after 
having  been  separated  by  means  of  a  sieve.  Careful  agriculturists  always  pull 
this  plant  by  hand  in  its  full  vigor,  before  the  cereals  reach  to  any  considerable 
hiffht ;  they  then  give  it  to  their  cattle  for  fodder,  and  it  is  found  to  be  very  profit- 
able for  that  purpose. 

The  wild  radish  or  jointed  charlock  {raphanus  raphanistrum)  vegetates  on 
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sandy  clays  or  clayey  sands ;  and  on  all  weak  soils,  however  unfavorable  the 
temperature  may  be,  it  is  found  to  flourish  ;  the  weaker  the  soil,  and  the  more 
unfavorable  the  weather,  the  sooner  does  it  check  the  cereals.  It  is  particularly 
distinguished  from  the  wild  mustard  by  the  tough  and  membraneous  cuticle 
which  envelops  its  seeds,  totally  preventing  the  extraction  of  oil,  or  at  any  rate 
rendering  it  difficult ;  besides,  the  seed  is  smaller  and  not  so  oleaginous  in  its 
nature  as  that  of  the  wild  mustard ;  the  stalk  is  rougher  to  the  touch  and  more 
devoid  of  nutritive  juices  than  that  of  the  last  named  plant.  It  is,  nevertheless, 
nourishing  and  agreeable  to  cattle ;  therefore  fields  infested  with  this  plant  are 
not  altogether  valueless,  as  they  may  be  made  to  yield  a  good  supply  of  fodder 
without  the  necessity  of  sowing  any  more  seed,  but  simply  by  means  of  plowing 
and  harrowing  them  several  times  in  the  course  of  the  summer. 

Land  is  also  occasionally  infested  by  various  species  of  cabbage,  cole,  and 
some  varieties  of  rape-seed. 

For  some  years  past  these  kinds  of  weeds  have  appeared  to  increase  rapidly 
on  the  arable  land  m  the  north  of  Grermany  ;  in  fact,  it  is  now  almost  impossible 
to  find  a  single  field  that  is  exempt  from  them.  This  evil  may  be  chiefly  attrib- 
uted to  sufficient  care  not  having  been  taken  to  procure  the  seed  with  which 
the  fields  are  to  be  sown  quite  pure ;  even  these  precautions  will  not,  however, 
be  always  effective,  as  in  many  cases  the  land  already  contains  a  great  quantity 
of  these  pernicious  seeds.  These  weeds  can  only  be  diminished  and  extirpated 
by  turning  up  the  soil  frequently  during  the  summer  months,  deferring  the  spring 
crops,  and,  lastly,  by  pulling  up  all  those  plants  with  the  hand  which  have  oth- 
erwise escaped  destruction,  and  which  sprmg  up  in  various  places. 

The  com  marigold  {chrysanthemum  segetum)  is  a  much  more  pernicious  weed, 
but  it  is  not  so  plentiful  as  the  others.  It  grows  so  vigorously,  is  destroyed  with 
such  difficulty,  and  multiplies  so  rapidly  and  numerously,  that  it  not  un frequently 
renders  a  soil  totally  unfit  for  the  production  of  spring  corn,  and  deprives  it  of  all 
its  value.  This  plant  does  not  germinate  until  very  late,  and  until  the  soil  is 
tolerably  warmed ;  but  then  it  snoots  up  so  vigorously  that  it  soon  chokes  all 
those  plants  which  had  attained  a  tolerable  degree  of  vegetation  before  it  began 
to  sprout ;  its  strong  vigorous  shoots  and  leaves  rapidly  extend  themselves  over 
the  whole  surface  of  the  ground,  and  appear  to  absorb  all  the  nutritive  matter 
contained  in  the  atmosphere  as  well  as  in  the  soil.    It  possesses  so  great  a  de- 

Sree  of  vitality,  that  if  one  of  the  plants  be  plucked  while  yet  in  the  bud,  the 
owers  will  not  only  open  and  blossom,  but  even  the  grain  will  arrive  at  matu- 
rity. When  a  field  is  weeded,  and  these  plants  are  pulled  up  and  thrown  to^ 
gether  in  a  heap,  they  do  not  enter  into  decomposition  or  fermentation  ;  on  the 
contrary,  those  at  the  top  of  the  heap  shoot  again,  vegetate,  and  bear  seed :  so 
that  the  only  way  to  destroy  them  is  to  bury  them  very  deeply,  or  to  bum  them. 
The  seeds  of  this  plant  will  pass  through  the  bodies  of  animals  without  losing 
their  vitality,  and  thus  the  '*  chrysanthemum  "  is  frequently  propagated  by  means 
of  the  dung. '  In  districts  where  this  evil  is  known  to  exist  in  the  neighborhood, 
but  to  which  it  has  not  yet  extended  itself,  the  most  unremitting  pains  and  pre- 
cautions are  taken  to  ward  it  off.  If  any  horses  or  cattle  come  from  places  in- 
fested with  this  weed,  all  the  excrements  which  they  void  are  immediately 
burned,  and  the  farmers  refuse  to  purchase  hay  or  straw  wbich  is  likely  to  be 
thus  contaminated.  In  order  to  prevent  the  multiplication  of  this  plafit,  rewards 
are'frequently  offered  for  every  com  marigold  that  is  plucked  up  and  destroyed. 

When  land  is  once  overrun  with  this  plant,  it  is  extremely  difficult  to  destroy 
it,  especially  in  crop-lands,  where  different  properties  are  intermincfled,  it  cannot 
be  done  without  very  great  sacrifices ;  nevertheless,  it  is  not  so  thoroughly  im» 
possible  as  many  persons  seem  to  think.  Frequent  summer  plowings  and  har- 
rowings  which  always  turn  up  a  fresh  bed  of  earth  to  the  surface,  destroy  a  great 
portion  of  the  seed  after  its  germination ;  this  end  cannot,  however,  be  attained 
in  one  summer,  even  if  the  land  is  plowed  every  third  week.  Spring  com  must 
not  be  sown  between  the  two  fallows ;  nor  must  any  other  produce  be  raised 
among  which  the  **  chrysanthemum  **  can  possibly  spring  up  and  attain  maturity, 
unless  repeated  and  most  careful  weedinffs  are  bestowed  on  the  crop. 

Two  examples  cited  in  the  "  Annals  of  Agriculture  of  Lower  Saxony,"  Vol.  iii. 
p.  320,  prove  that  if  the  proper  degree  of  attention  is  paid,  and  the  requisite  care 
md  precautions  used,  this  evil  may  eventually  be  removed ;  but  of  course  the 
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Talne  of  a  soil  iafested  with  this  weed  is  depreciated  in  proportion  to  the  diffir 
culty  in  extirpating  it. 

Another  plant  which  is  equally  injurious,  but  which  is  more  easily  destroyed, 
is  the  wild-bearded  oat  (avena  faiua).  It  usually  grows  among  the  spring  com ; 
but  is  also  often  found  among  the  autumnal  crops.  As  its  seed  does  not  remain 
long  in  the  earth,  but  easily  germinates,  and  shoots  when  just  below  the  surface 
of  the  soil,  it  may  be  entirely  extirpated  from  a  field  in  the  course  of  a  year,  pro» 
vided  that  as  soon  as  it  flowers,  it  is  immediately  cut  down  and  given  to  the  cat« 
tie,  or  stacked  as  dry  fodder,  a  purpose  for  which  it  is  well  adapted :  but  if  the 
seed  is  allowed  to  ripen  and  come  to  maturity,  it  readilv  drops  out  and  sows 
itself  before  the  cereals  have  attained  their  full  growth.  The  seed  of  this  plant 
is  easily  carried  away  by  the  winds,  and  freed  from  its  husk  or  cuticle  ;  the  grains 
are  so  much  disposed  to  become  dilated  by  moisture  and  contracted  by  heat,  that 
they  have  been  used  as  a  species  of  hygrometer.  The  seed  of  this  plant  is  very 
frequently  conveyed  with  the  seed-corn  from  a  field  which  is  infested  with  it,  to 
another  which  had  previously  been  wholly  exempt ;  in  districts  where  this  plant 
has  oüce  established  itself,  it  is  scarcely  possible  to  extirpate  it,  unless  all  the 
farmers  join  together  in  endeavoring  to  effect  that  purpose. 

Among  those  weeds  which  resist  the  severity  of  winter,  and  which,  conse- 
quently, are  chiefly  found  among  the  autunmal  com  crops,  the  com  blue  bottle 
{centaurea  cyanus),  the  various  kinds  of  camomiles  {anthemis,  anthemis  cottila, 
anthemis  arvensis),  the  ox-eye  daisy  {chrysanthemum  leucanthemum)^  the  cock'»- 
comb  {crista  galli)^  the  yellow-rattle  (rhinanthus  cristagali),  the  com  or  red 
field-poppy  {papaver  rhoeas)^  the  cora-cockle  (agrostemma  githago)^  are  those 
which  recent  experience  has  taucht  us  can  exist  for  the  greatest  length  of  time 
in  a  soil  without  germinating,  although  their  seed  is  of  a  tolerable  size.  The 
seed  of  all  these  plants  preserves  its  vitality  so  perfect  while  embedded  in  the 
earth,  that  the  utmost  endeavors  are  frequently  insufficient  to  free  the  soil  from 
them.  They  are  not,  however,  so  injurious  to  the  autumnal  as  some  others  are 
to  the  spring  com,  because  in  the  first  named  crops  the  cereals  being  vigorous 
and  thick,  and  vegetating  upon  a  healthy,  rich  land,  soon  get  the  upper  hand: 
these  weeds  only  thrive  and  spring  up  abundantly  where  the  vegetation  is  weak 
and  feeble. 

The  same  may  be  observed  with  respect  to  rye-brome  grass  (hromus  secalinns); 
its  seed  is  frequently  mixed  and  sown  with  the  com  accidentally ;  but  it  often  lies 
embedded  in  the  soil,  where  it  remains  for  an  immense  period  of  time,  without 
shooting  or  germinating,  unless  it  is  brought  to  the  surface  of  the  soil.  It  often 
happens  that  when  wheat  which  was  considered  as  perfectly  pure  has  been 
sown,  more  brome-grass  than  wheat  has  sprang  up ;  whence  has  arisen  the  ab- 
surd opinion,  that  rye  can  be  transformed  into  brome-grass.  This  plant  thrives 
in  those  places  where  the  land  is  so  damp  as  to  be  prejudicial  to  rye,  and  be- 
comes so  strong  and  flourishing  as  speedily  to  choke  the  grain.  In  dry  seasons 
an  exactly  contrary  effect  takes  place ;  therefore,  in  dry  situations  and  seasons 
there  is  scarcely  any  appearance  of  this  weed,  although  the  seeds  which  have 
been  scattered  over  the  land  retain  all  their  vitality.  I  shall  pass  over  a  number 
of  other  weeds  which  are  propag^ated  by  their  seeds,  but  which  are  neither  so 
common  nor  so  injurious  in  our  climate  as  those  I  have  already  mentioned  ;  nei- 
ther shall  I  mention  those  which  proceed  from  seeds  sown  accidentally  among 
the  cereals,  or  from  seed  preserved  in  the  soil,  all  of  which  can  be  entirely  extir- 
pated by  proper  care  and  attention  ;  as  wild  vetches  {vicia  cracea),  the'  tufted 
vetch,  the  yellow  vetchling  {lathyrus  aphaca),  the  rest-harrow  {ononis  arvensis). 

Among  tne  weeds  which  are  seldom  propagated  by  their  seeds,  because  these 
latter  rarely  attain  maturity,  and  which,  nevertheless,  overrun  whole  fields,  and 
materially  injure  the  land,  we  particularly  notice  couch-grass  {triticum  repens), 
and  marsh-bent  grass  {agrostis).  Every  agriculturist  mtist  be  aware  how  very 
difficult  it  is  to  extirpate  the  former  of  these  weeds  in  a  field  that  has  once  be- 
come mfested  with  it,  especially  if  the  substratum  or  the  situation  of  a  soil  ren- 
ders it  liable  to  suffer  from  humidity  ;  in  such  a  case  the  utmost  care  and  pains 
bestowed  on  the  fallow  is  often  ineffectual.  We  shall  point  out  the  best  means 
of  destroying  these  weeds  when  we  come  to  treat  of  plowing,  or  breaking  up 
and  loosening  the  soil ;  at  present,  all  that  we  have  to  consider  is  their  influence 
on  the  value  of  land.    So  long  as  a  soil  continues  to  be  overrun  with  oouch-grasa. 
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it  will  not  bear  those  crops  which  mijrht  otherwise  be  derived  from  it.  Land 
thas  infested  is  generally  not  poor,  and  it  is  still  farther  improved  by  the  putre- 
action  of  the  rools  of  tnis  weed.  If,  therefore,  it  can  be  fallowed  at  once,  or 
only  made  to  bear  those  crons  which  require  careful  weeding,  a  judicious  agri« 
culturist  will  find  that  he  will  not  have  to  make  greater  sacrifices  on  it  than  (» 
other  land,  he  will  only  hare  to  plow  and  harrow  it  rather  oftener  ;  but  in  form- 
ing a  valuatioQ  of  such  land  all  these  circumstances  ought  to  be  taken  mto  coa." 
sideration. 

This  evil  is  not  so  important  to  those  who  are  about  to  purchase  a  farm  or  es- 
tate, as  it  is  to  those  who  are  merely  about  to  rent  one,  especially  if  they  are 
only  taking  it  on  a  short  lease.  Where  the  fields  are  damp,  infested  with  couch- 
pass,  and  consequently  cannot  be  cleared  without  difficulty,  their  intrinsic  value 
18  of  course  considerably  diminished. 

Lastly,  among  the  most  injurious  of  all  the  weeds  that  infest  our  fields  is  the 
corn-bind  weed  {convoholus  minora  or  arvensis),  the  roots  of  which  penetrate  so 
deeply  into  the  soil  that  it  is  almost  impossible  entirely  to  destroy  it.  It  injures 
the  cereals  as  well  by  its  large  leaves  as  by  its  long  shoots,  which  entwine  them- 
selves roimd  the  blades  of  com  and  drag  them  downwards. 

The  varieties  of  house-tail  (equisetum)  mostly  vegetate  on  soils  in  which  the  sub- 
stratum is  always  damp ;  they  do  not  appear  to  be  very  injurious  to  com,  unless  by 
depriving  it  of  that  amount  or  space  which  is  occupied  by  the  blades  of  this  weed  ; 
it  absortn  little  or  no  {portion  of  the  nutriment  which  the  cereals  ought  to  receive, 
because  this  plant  derives  its  nutrition  from  the  subsoil.  Horse-tail  is,  however, 
very  prejudicial  to  pasture  land,  both  because  cattle  do. not  like  it  and  because  it 
is  not  wholesome  for  them. 

CoiV^inoX(tussilago,  farfara^  or  petasites,)  with  its  broad  leaves,  extends  over 
a  large  surface,  and  can  only  be  got  rid  of,  with  great  difliculty,  by  means  of  in- 
cessantly digging  up,  tilling,  and  draining  those  soils  in  which  it  nas  once  taken 
root ;  it  generally  grows  on  argilbceous  and  marly  soils. 

The  dew-berry  (ruhus  cesitu,  fructo  nigro,  rubus  fructicotns)^  or  the  shrubby 
bramble,  often  extends  itself  very  rapidly ;  it  flourishes  most  on  soils  which  con- 
tain marl  or  clay.  It  is  very  difficult  to  destroy  this  plant,  because  its  roots  pene- 
trate so  deeply  into  the  soil,  and  each  of  them  puts  forth  new  shoots,  which 
spring  up  in  various  places,  and  choke  and  destroy  the  cereals. 

Among  that  class  of  weeds  which  are  propagated  both  by  means  of  their  roots 
and  their  seeds,  we  find  the  corn-thistle  {seratula  arvensis),  particularly  eminenL 
This  plant  will  seldom  grow  in  any  but  rich  clayey  soils,  and  its  presence  may 
theretore  be  considered  as  an  indication  of  fertility,  mture  appears  to  have  made 
a  special  provision  for  the  preservation  of  this  plant,  by  providing  it  with  prick- 
les, which  prevent  the  cattle  from  touching  it  after  it  has  attained  a  certain  size« 
Numerous  stalks  and  shoots  spring  from  each  of  its  roots,  and  the  more  these 
are  cut  while  young,  the  more  rapidly  do  they  multiply.  Besides,  it  produces 
an  immense  number  of  light  downy  seeds,  which  are  carried  about  and  dissem- 
inated far  and  wide  by  the  winds,  and  thus  sow  themselves.  A  soil  may  become 
so  infested  with  this  weed  as  to  cause  all  the  crops  sown  on  it  to  fail  or  to  be 
greatly  injured. 

The  various  kinds  of  docks  (rumex)  also  extend  themselves  over  the  fields,  and 
their  great  and  rapid  multiplication  is  owing  quite  as  much  to  the  shoots  thrown 
out  by  their  roots  as  to  the  seeds. 

There  is  an  immense  number  of  weeds,  but  we  shall  here  content  ourselves 
with  pointing  out  those  which  are  most  liable  to  iniure  the  crops  which  are  raised 
on  arable  land ;  at  some  other  time,  we  shall  speak  of  those  which  infest  and  in- 
jure meadow  land. 

We  oocasionally  find  certain  fields  or  portions  of  land  to  be  full  of  stones. 
These,  considered  in  an  agricultural  point  of  view,  may  be  divided  into  two 
classes :  first,  those  which  cannot  be  removed  by  the  operation  of  plowing ;  and, 
secondly,  those  which  are  loose  and  detached. 

Those  large  stones  which  show  themselves  on  the  surface  of  land,  and,  what 
is  still  worse,  those  which  are  so  covered  with  the  vegetable  soil  as  not  to  be 
perceptible,  are  exceedingly  prejudicial  to  all  the  operations  of  tillage.  They 
are  sometimes  at  so  great  a  depth  below  the  surface  of  the  land  as  not  to  inter- 
fere with  superficial  plowings ;  but  when  the  plow  is  made  to  penetrate  more 
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deeply,  they  impede  its  action  ;  these  stones  must,  therefore,  be  removed  before 
the  land  can  be  properly  tilled.  Occasionally,  immense  masses  of  stone  will  be 
found  to  exist  in  the  soiU  which  only  appear,  at  the  surface,  to  be  mere  pebbles, 
and  are  thus  supposed  by  casual  observers  to  be  of  trifling  import.  These  can- 
not be  dug  out  without  considerable  labor  and  expense,  which  can  only  be  repaid 
•r  in  any  measure  remunerated,  in  those  places  where  the  stone  thus  extracted 
from  the  ground  can  be  advantageously  used  or  sold :  consequently,  this  circum- 
<  Stance  ought  to  receive  due  consideration,  when  it  is  proposed  to  plow  such  land 
to  a  greater  depth,  and  to  make  use  of  improved  implements. 

Those  loose  stones  which  give  way  betöre  the  plow  and  harrow,  are  exceed* 
faigly  prejudicial  to  Agriculture,  when  they  exist  m  too  great  numbers  in  a  soil. 
They  do  not  yield  any  nourishment  to  pJants,  and,  therefore,  mav  be  reckoned  as 
worse  than  nothing  in  the  layer  of  vegetable  mould  of  which  tney  form  a  part. 
They  are  also  prejudicial  in  consequence  of  the  injury  which  they  cause  to  the 
agricultural  implements,  in  their  impeding  the  action  of  the  scythe,  and  compel- 
ling the  reapers  to  leave  the  stubble  very  long.  Therefore,  whenever  the  agri« 
culturist  wishes  to  introduce  a  system  of  improved  cultivation,  he  must  endeavor 
to  get  rid  of  all  these  stones  by  having  them  picked  up,  or  otherwise  separated 
from  the  soil :  this  can,  however,  seldom  be  effected  without  consideraole  ex- 
pense. Some  persons  have  considered  that  it  injured  a  soil  to  deprive  it  of  these 
stones,  and  allege,  in  support  of  their  opinion,  that  the  office  of  the  stones  is  to 
refresh  the  soil,  and  communicate  heat  to  it  as  may  be  required ;  that  they  pro- 
tect the  seed,  and  have  a  tendency  to  retain  moisture ;  but  these  assertions  will 
not  bear  the  test  of  inquiry.  With  respect  to  thoee  experiments  which  are 
brought  forward  with  a  view  of  supportmg  this  theory,  there  are  so  many  facts 
and  observaticms  of  a  diametrically  opposite  nature,  and  which  are  well  atte^^ed, 
that  we  cannot  eive  to  the  former  the  slightest  credence.  We  do  not,  however, 
mean  to  deny  the  utility  of  limestones  in  argillaceous  soils,  because  the  manure 
with  which  they  come  in  contact,  as  well  as  the  touch  of  the  roots  of  the  plants, 
gradually  decompose  them,  thus  ameliorating  the  soil,  and  affording  additional 
nutriment  to  vegetables ;  but  where  the  stones  are  of  a  silicious  nature,  as  is  too 
often  the  case,  we  must  beg  leave  to  deny  their  utility,  at  least  until  some  posi- 
tive experiments  shall  convince  us  of  the  contrary. 

In  describing  the  general  surface  of  an  estate,  or  drawing  out  an  exact  plan  or 
description  <^  a  certain  extent  of  land,  founded  both  on  the  composition  and  on 
the  constituent  parts  of  which  the  soil  is  composed,  and  which  may  serve  to 
guide  us,  not  only  in  estimating  the  land,  but  also  in  choosing  the  proper  svstem 
of  cultivation  for  it,  and  the  rotation  for  which  it  is  best  adapted,  it  is  absolutely 
necessary  to  pursue  some  regular  and  systematic  course  of  proceedingi  If  the 
land  is  not  alreadv  divided  into  beds  or  portions  which  form  a  species  of  distri- 
bution of  it,  parallel  lines  mast  be  traced  upon  it,  about  five,  ten,  or  fifteen  perch- 
es apart,  according  as  the  nature  of  the  soil  undergoes  a  greater  or  less  change. 

At  the  same  time,  a  plan  of  the  piece  of  land  which  is  to  be  estimated  should 
be  drawn  out  on  a  tolerably  large  scale  ;  that  is  to  sav,  nearly  four  times  the 
size  of  ordinary  territorial  plans.  The  parallel  lines  above  mentioned  must  be 
traced  on  this  plan,  and  intersected  or  dinded  into  portions  of  from  five  to  ten 
perches  each :  these  portions  should  be  numbered  in  rotation.  Besides  the  men 
who  measure  the  land,  there  must  be  two  others,  one  with  a  spade  to  dig  up, 
and  the  other  with  a  basket  into  which  to  receive  the  samples  of  soils  that  sre 
raised.  The  surveyor  sketches  the  plan  or  chart,  and  draws  up  the  reference 
book,  imless  some  other  person  is  employed  expressly  for  the  latter  purpose.  The 
agriculturist  observes  the  nature  of  the  soil,  and  directs  the  w^hole  operation.  As 
soon  as  he  perceives  any  change,  he  stops,  and  desires  that  this  spot  may  be 
marked  on  the  plan,  and  then  enters  into  a  more  accurate  examination  of  the  al- 
teration :  should  it  appear  to  him  to  be  necessary  so  to  do,  he  causes  some  of  the 
earth  to  be  turned  up  with  the  spade ;  and  if  he  considers  that  a  yet  closer  anal- 
ysis will  be  beneficial,  he  places  about  a  pound  of  the  earth  in  a  horn  or  little  bag, 
on  which  he  marks  the  number  or  letter  of  the  station.  The  places  where  these 
variations  in  the  nature  of  the  soil  occur,  must  be  marked  out  on  the  plan,  by  the 
surveyor,  with  all  possible  precision ;  neither  must  he  omit  to  signify  whether 
tnis  change  takes  place  at  once,  or  comes  on  gradually.  Whatever  other  re- 
marks are  considered  necessary,  as  those  which  relate  to  the  properties  of  the 
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soil»  or  the  changes  produced  in  them  by  the  alteration,  &c,  should  be  inscribed 
in  the  reference  book,  under  the  number  appertaining  to  the  portion  of  land  in 
which  they  occur. 

In  this  manner  the  whole  of  the  land  is  passed  over  in  the  direction  of  those 
parallel  lines  which  were  traced  upon  it,  and  ihus,  in  the  course  of  this  opera- 
tion, a  draught  of  a  geometrical  plan  is  formed. 

With  regard  to  the  plan  itself,  it  may  be  drawn  out  in  various  ways ;  but  the 
best  mode  of  proceeding  is  to  designate  the  various  component  parts  of  which  the 
soil  is  composed  by  water  colors,  and  indicate  the  almost  insensible  changes  of 
composition  by  shades  of  color.  The  hiffhts  and  hollows  may  be  signified  by 
what  is  called'  <*  ground-lines,"  properly  shaded  ;  the  greater  or  less  quantity  of 
humus  with  which  the  soil  is  impregnated  by  black  dots,  which  must  be  placed 
nearer  to  one  another  the  more  humus  there  is  in  the  soil ;  thus  all  points  worthy 
of  notice  will  have  their  distinctive  signs.  With  such  a  plan,  the  agriculturist 
will  always  have  an  exact  picture  of  his  land  before  his  eyes,  and  can  therefore 
make  those  arrangements  which  he  thinks  will  be  most  suitable  to  the  nature  of 
its  different  parts. 

It  is  not  impracticable  likewise  to  trace  out  on  this  plan  the  direction  of  the 
declivities  and  water  courses,  &c. ;  but  if  it  is  deemed  necessary  to  have  all  these 
things  indicated  in  a  more  detailed  manner,  the  levels  and  hights  must  all  be 
measured  with  instruments  proper  for  the  purpose.  These  levels  may  be  taken 
in  different  directions,  and  then  the  mere  vertical  profile  is  given.  If  the  sub- 
stratum of  the  soil  undergoes  any  chvige,  and  it  is  thought  necessary  to  analyze 
and  make  special  mention  of  it,  that  may  very  easily  be  daae  by  shadowine  the 
profile  of  the  plan  or  chart  with  colors  which  shall  mdicate  the  thickness  of  the 
various  layers.  In  this  case  the  auger  or  land-sound  may  be  us%i  in  taking  the 
level,  and  introduced  into  the  soil  as  deeply  and  as  often  as  is  necessary.  This 
can  be  done  without  any  great  difficulty. 

Where  the  constituent  parts  of  a  soil  cannot  be  distinguished  with  sufficient 
accuracy  by  means  of  iu  external  characteristics,  or  where  it  is  otherwise  deem- 
ed expedient  to  submit  it  to  a  more  minute  examination,  it  must  undergo  a  chem- 
ical analysis.  But  if  the  samples  which  have  been  taken  from  different  spots 
are  compared  together,  both  in  a  state  of  moisture  and  of  desiccation,  it  will 
generally  soon  become  evident  which  are  those  that  are  of  an  homogeneous  and 
also  those  that  are  of  a  different  nature,  without  the  necessity  of  havmg  recourse 
to  chemical  analysis. 

No  operation  will  fully  compensate  an  enlightened  affriculturist  for  the  trouble 
which  It  costs  him  as  this  mode  of  proceeding ;  he  will  here  find  a  solution  of  all 
those  phenomena  which  previously  appeared  inexplicable,  and  will  thus  be  ena- 
bled to  apply  an  efficacious  remedy  to  the  various  impediments  and  inconven- 
iences which  he  may  meet  with  in  the  cultivation  of  his  property. 


Section  IV. 
AGRICULTURE. 


I 


Thb  term  *<  Agriculture,"  considered  in  its  strictest  sense,  signifies  the  tilling 
and  preparing  the  soil,  and  rendering  it  capable  of  producing  those  crops  which 
are  required  Trom  it  in  their  highest  state  of  perfection. 

Tnis  effect  is  i>roduced  in  two  ways :  the  first,  which  is  designated  **  chemical 
Agriculture,"  or  in  other  words,  and  in  common  language,  the  "  amelioration  of  I 
the  soil,"  consists  in  adding  to  it  all  those  substances  which  tend  to  increase  its 
fertility,  by  incorporating  nutritive  matter  and  juices  with  it,  or  developing  and 
calling  into  action  those  which  it  already  contains ;  the  second,  which  is  odled 
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«mechanical  ifcgriculture,"  or  the  cultivation  and  tillage  of  the  soil»"  consists  in 
loosening  the  earth  by  means  of  plowing  or  digging,  or  otherwise  working  it,  so 
as  to  enable  the  roots  of  plants  to  penetrate  it  without  difficulty,  and  seek  and 
appropriate  to  themselves  those  substances  which  are  most  analogous  to  their 
nature. 

We  shall  enter  fully  into  these  two  subjects  or  divisions  in  the  course  of  the 
present  chapter. 

PART  I.— ON  MANT7RING  AND  AMELIORATING  THE   SOIL. 

3Tanure  acts  upon  the  soil  in  two  ways : — 

First,  by  communicating  to  it  those  juices  which  are  calculated  for  the  nutri- 
tion of  plants  and  vegetables : 

Secondly,  by  the  chemical  action  which  it  exercises  on  those  substances  con* 
tained  in  the  soil,  decomposing  them,  and  re-combining  them  under  new  forms, 
and  thus  facilitating  their  introduction  into  the  suckers  of  plants ;  and,  perhaps, 
also  by  communicating  that  degree  of  energy  and  activity  to  vegetation  which 
enables  it  to  take  up  and  appropriate  the  suitable  nutritive  juices. 

Some  kinds  of  manure  appear  to  produce  only  one  of  these  effects,  or  at  least 
to  produce  one  in  a  far  ereater  degree  than  the  other ;  while  others,  on  the  con- 
trary, seem  to  produce  both. 

We  generally  express  the  effect  of  manures  on  a  soil  by  saying  that  they  fer- 
tilize it,  and  many  persons  would  be  satisfied  with  this  expression ;  nevertheless 
it  is  exceedingly  necessary,  both  for  the  sake  of  theory  and  practice,  that  we 
should  endeavor  to  define  the  way  in  which  each  variety  of  manure  produces  its 
peculiar  effect,  and  under  what  circumstances  it  acts  in  one  way  rather  than  in 
another.  It  is  only  by  means  of  such  knowledge  that  we  are  enabled  to  account 
for  various  facts  which  are  to  all  appearance  contradictory ;  and  can  learn  to 
make  a  prudent  selection  among  all  the  various  proceedings  which  are  to  be 
followed  in  the  use  of  an^  one  particular  kind  of  manure. 

The  English  have  instituted  a  very  good  comparison  when  they  compare  ma- 
nures belonging  to  the  first  class  to  lood,  and  those  appertaining  to  the  second 
class  to  salt,  spices,  or  stimulating  drinks. 

All  or^nic  substances  which  have  entered  into  a  state  of  putrefaction  or  de- 
composition, contain  the  elements  necessary  for  the  re-production  and  perfecting 
of  the  vegetables  which  we  cultivate.  If,  by  means  or  seeds  or  roots,  we  bring 
the  germ^  of  some  particular  plant  in  contact  with  these  substances,  and  all  the 
other  details  appertaining  to  the  operation  are  properly  conducted,  plants  of  sim- 
ilar species  to  that  which  we  set  will  be  produced.  All  soils  contain  the  ali- 
ments proper  for  every  kind  of  plant,  but  not  in  equal  proporticms ;  that  is  to  say, 
every  soil  does  not  contain  similar  proportions  of  alimentary  substances.  In  fact, 
it  is  well  known  that  some  kinds  of  land  favor  the  vegetation  of  one  plant,  while 
others  are  peculiarly  adapted  to  a  totally  different  kind. 

Vegetable  decomposition  or  manure,  appears  to  act  on  plants  solely  as  an  ali- 
ment;  it  does  not  seem  to  contribute  much  towards  the  development  of  those 
parts  which  the  soil  already  contains,  and  which  are  formed  of  the  residue  df 
previous  manuring,  now  become  insoluble  from  the  action  of  various  causes. — 
Animal  decomposition  or  manure,  on  the  contrary,  acts  on  the  soil«s  well  as  on 
the  plants  which  vegetate  there.  It  not  only  contains  all  those  substances  which 
are  indispensable  to  the  vegetation  of  plants,  some  of  which,  certainly,  are  con- 
tained in  vegetable  manure,  although  in  smaller  proportions ;  but  it  also  favors 
the  decomposition  of  the  insoluble  humus,  and  communicates  a  greater  degree 
of  energy  to  the  vegetation  of  plants. 

Mineral  manures  which  do  not  contain  any  organic  bodies  act  solely,  or  at  least 
essentially,  by  improving  the  texture  of  the  soil,  rendering  those  parts  of  it  sol- 
uble which  were  previously  insoluble,  and  favoring  and  accelerating  decompo- 
sition. 

Every  organic  body  is  formed  by  the  combination  of  three,  four,  or  more  ele- 
mentary substances  united  by  vital  power  in  certain  determinate  proportions ;  but 
when  the  vital  principle  ceases  to  exist  and  to  act  upon  them,  those  combina- 
tions are  resolved  into  their  original  elements,  and  again  submitted,  either  whol- 
ly or  in  part,  to  the  organic  laws  which  govern  those  elementary  bodies.  These 
latter  suosequently  unite,  either  in  the  form  of  simple  combinations,  that  is  to 
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say,  two  and  two,  according  to  the  laws  of  affinity,  or  in  more  coixi|)ound  combi- 
nations of  an  entirely  new  character.  These  latter,  without  appertaining  to  life, 
owe  their  existence  to  it,  and  in  their  turn  assist  in  supporting  the  vital  principle. 
Vegetables  derire  their  chief  nutriment  from  the  combmations  resulting  from  the 
decomposition  of  animal  and  vegetable  life,  and  in  the  natural  course  of  things 
become,  m  their  turn,  the  food  of  men  and  beasts. 

These  newly-formed  matters,  viz.,  the  more  or  less  decomposed  manure  and 
the  humus  which  arises  from  it,  vary  in  their  nature  according  to  the  different 
substances  from  which  they  were  derived,  and  the  circumstances  which  influ- 
enced their  formation. 

The  progress  of  their  transformation  is  designated  by  the  terms  *'  decomposi- 
tion," **  fermentation,"  and  "  putrefaction."  We  shall  not  enter  into  a  definition 
of  these  terms,  but  content  ourselves  with  making  the  following  remarks : — 

The  conditions  of  the  state  which  we  designate  by  these  words  are,  total  ab- 
sence of  vitalitv,  heat,  moisture,  and  a  species  of  combination  with  the  atme^ 
sphere»  According  as  these  concomitant  circumstances  increase  or  diminish  in 
intensity,  this  process  will  undergo  various  modifications,  be  accelerated  or  re- 
tarded, and  be  attended  with  different  resalts. 

Vegetable  bodies  pass  through  various  degrees  of  fermentation  before  arriving 
at  the  last  of  them,  viz.,  putrefaction,  and  becoming  entirely  decomposed  or  re- 
duced to  a  state  of  mould  or  manure  ;  a  state  which  ought  not  to  be  regarded  aa 
permanent  and  unalterable,  but  merely  as  having  some  duration. 

Animal  bodies,  on  the  contrary,  pass  over  the  first  degrees  of  fermentation  al- 
together ;  or,  at  an^r  rate,  are  but  so  very  slightly  affected  by  them  that  they 
are  scarcelv  perceptible.  These  substances  enter  at  once  into  a  state  of  putre- 
faction, and  cause  all  vegetable  bodies  with  which  they  are  in  contact  to  do  the 
same. 

This  putrefaction  and  the  matters  which  result  from  it,  also  experience  vari- 
ous modifications,  which  are  dependent  on  the  strength  of  the  combinations  ta- 
king place  in  them,  and  the  intensity  with  which  neat,  moisture,  and  atmo- 
spheric air  act  upon  them. 

In  the  open  air,  and  without  the  mtervention  of  moisture  or  of  any  additional 
heat,  the  proces»  of  fermentation  and  putrefaction  is  not  perceptible ;  a  species 
of  decompMDsition  does,  however,  take  place,  which  is  similar  to  slow  coml^ustion. 
This  decomposition  produces  a  very  different  matter  to  that  which  is  the  result 
of  putrefaction,  and  one  which  is  smaller  in  quantity,  because  the  greater  part 
of  the  carbon  combines  with  oxygen,  and  evaporates  tmder  the  form  of  carbonic 
acid. 

The  greater  degree  of  rapidity  with  which  animal  bodies  are  decomposed  by 
putrefaction,  doubtless  arises  from  these  bodies  being  but  slightly  complicated  in 
their  nature,  from  their  being  <;omposed  of  an  infinite  variety  of  substances,  and, 
among  others,  of  those  numerous  vegetable  preparations  which  enter  into  the  food 
of  animated  beings.  The  product  of  this  putrefaction  is  different :  it  has  a  more 
energetic  effect  on  plants,  because  it  acts  not  only  as  an  aliment,  but  also  as  a 
stimulant ;  and  this  will  account  for  the  fact  of  its  being  very  itipidly  and  easily 
exhausted.  The  dung  of  animals  is  a  very  active,  but  far  from  being  u  durable 
manure. 

All  animal  bodies,  as  dead  carcasses,  flesh,  intestines,  the  refuse  of  the  sham- 
bles, &c.,  when  in  a  state  of  putrefaction  may  be  converted  into  manure ;  and 
those  manures  which  are  thus  formed  are  far  more  active  than  any  others.  These 
substances  may  be  employed  for  this  purpose  ;  but  in  general  the  excrements  and 
urine  of  animals  obtained  from  them  during  life  are  set  aside  for  manure,  be- 
cause a  large  quantity  can  thus  be  obtained  and  at  a  much  less  expensive  rate. 

It  is  found  to  be  very  advantageous  to  mix  these  excrementitious  substances 
with  the  remains  of  vegetable  matters :  by  which  means  the  latter  are  led  to 
enter  into  a  more  rapid  state  of  putrefaction,  and  do  not  lose  so  much  of  their  ac- 
tual substance  ;  while  the  fermentation  of  the  animal  bodies,  which  would  oth- 
erwise be  carried  on  with  loo  great  rapidity,  is  somewhat  retarded.  Manures 
thus  formed  are  called  <*  natural  manures,"  in  order  to  distinguish  them  from 
others  which  are  termed  **  artificial."  This  appellation  is  not,  however,  bestow- 
ed because  they  are  more  simple  than  others,  or  because  thev  require  less  care 
and  skill  to  be  bestowed  on  the  preparation  of  them,  but  merely  because  they  are 
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the  best  known,  and  indeed,  among  many  persons  are.  the  only  kind  of  manure 
which  is  known  and  used. 

Those  excrements  which  are  voided  by  animals  through  the  intestinal  canaU 
are  composed  not  only  of  the  residue  of  the  food  which  thev  have  taken  and  oi 
that  portion  of  its  filaments  which  could  not  be  decomposed,  but  also  of  mole- 
cules of  the  body  of  the  animal  itself,  which  are  deposited  in  the  intestinal  canal 
after  havinc  performed  their  office  ;  consequently,  tnese  excrements  may  be  said 
to  be  entirely  composed  of  animalized  substances,  and  even  in  animals  fed  al- 
most entirely  on  vegetables  will  be  found  to  possess  more  of  the  animal  than  the 
vegetable  nature.  The  properties  of  the  dun^,  however,  depend  to  a  certain  ex- 
tent on  the  manner  in  wnich  the  beasts  are  fed,  and  their  condition  and  breed. 
If  the  animals  are  so  fed  that  their  stomachs  contain  a  very  small  portion  of  nu- 
tritive juices,  but  an  immense  quantity  of  fibrous  matter  which  is  not  easily  di- 
gested or  decomposed,  as,  for  example,  straw,  and  the  dried  stems  of  plants  with- 
out any  admixture  of  grass  or  corn ;  these  substances  will  pass  away  from  the 
intestinal  canal  almost  in  the  same  state  in  which  they  entered  it,  and  become 
less  animalized  in  prooortion  as  the  lean  and  ill-conditioned  body  of  the  animal 
parts  with  less  of  the  neshy  particles.  But  even  the  small  admixture  of  animal 
matter  thus  obtained  suffices  to  give  these  excrements  a  greater  and  more  rapid 
tendency  for  entering  into  a  state  of  decomposition  or  putrefaction.  But  the  ex- 
crementitial  matter  voided  bv  animals  which  have  been  brought  into  good  con- 
dition by  nourishing  food  full  of  gluten,  farina,  albumen,  mucilage,  and  the  sac- 
charine principle,  and  in  which  a  large  number  of  molecules  are  daily  reprodu- 
ced and  detached  ;  the  excrements  of  such  animals,  I  sav,  furnish  an  innnitely 
more  active  manure,  and  one  which  contains  a  much  smaller  proportion  of  vege- 
table and  fibrous  parts.  Hence  arises  the  striking  difference  which  exists  be- 
tween the  dung  yielded  by  cattle  put  up  to  fatten,  or  which  are  in  good  condition, 
and  that  which  is  voided  dv  lean,  badly-fed  animals.  A  proportionately  greater 
quantity  of  litter  may  be  added  to  the  former  without  impedmg  or  retarding  that 
uniform  fermentation  which  leads  to  putrefaction. 

It  is  generally  customary  to  mix  urme  with  the  solid  excrements.  This  liquid, 
which  is  in  fact  composed  chiefly  of  water,  likewise  contains  a  substance  which 
is  peculiar  to  itself,  and  various  other  very  active  matters,  and  several  phosphates, 
but  particularly  the  phosphate  of  ammonia.  By  evaporating  urine  it  has  been 
found  that  not  onl)^  the  liquid  itself,  but  those  salts  also  which  are  obtained  from  | 
it  in  small  quantities  are  very  favorable  to  vegetation.  But  Dr.  Belcher,  in  his 
<'  Communications  to  the  Board  of  Agriculture,"  says  that  plants  may  easily  be 
too  highly  stimulated  and  even  destroved  by  the  action  of  this  fluid.  He  attri- 
butes this  effect  partly  to  a  small  yellow  insect  frequently  met  with  in  urine. 
Numerous  experiment's  seem  to  prove  that  the  various  matters  contained  in  this 
fluid  are  most  efficacious  when  mixed  up  with  the  solid  excrements  and  collected 
by  means  of  the  litter,  or  of  certain  substances  peculiarly  adapted  for  the  pur- 
pose ;  these  substances  having  a  strong  tendency  to  decompose  one  another,  give 
rise  to  the  formation  of  new  compounds. 

Common  manure  is  composed  of  these  two  kinds  of  excrements  and  of  those 
▼ef^etable  substances  which  are  used  as  litter,  as  straw,  fern,  or  dry  leaves,  but 
chiefly  the  first  of  these  three ;  this  mixture  is  commonly  termed  suble-manure» 
a  name  by  which  we  shall  henceforth  designate  it. 

Stable-manure  varies  in  quality  according  to  the  kind  of  animals  by  which  it 
is  produced,  even  where  these  animals  have  received  the  same  kind  of  food  and 
of  oasturaffe. 

Only  a  lew  of  these  varieties  of  dung  have  been  decomposed  and  accurately 
analyzed.  The  dung  of  horned  cattle  has  been  analyzed  by  Einhoff  and  myself; 
it  Will,  however,  be  necessary  to  conduct  the  analysis  with  greater  accuracy  and 
with  the  aid  of  a  pneumatic  apparatus  before  we  shall  be  able  to  institute  an  ex- 
act comparison  between  the  different  kinds  of  dung  and  their  component  parts. 

Among  the  numerous  phenomena  exhibited  by  stable-manure,  we  shall  only 
notice  those  which  are  easily  observable,  and  which  serve  to  distinguish  the^va- 
rions  species  from  one  another. 

When  horse-dung,  in  a  proper  state  of  humidity,  is  exposed  to  air  of  a  mode- 
rate temperature,  it  soon  enters  into  fermentation.  So  great  a  degree  of  heat  is 
engendered  by  this  process,  that  the  moisture  and  all  the  volatile  matters  are  ex- 
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pelled,  and,  if  the  dung  is  not  watered,  instead  of  assuming  the  form  of  a  thick 
.  paste  or  black-butter,  as  it  is  commonly  called,  it  becomes  friable,  pulyenilent, 
I  and  wastes  away,  so  as  to  leave  scarcely  anything  but  ashes  behind  ;  when  it 
has  not  been  pressed  together,  but  is  so  loose  that  the  atmospheric  air  can  pene- 
trate into  its  substance,  it  .decomposes  unequally,  becomes  partially  carbonized 
like  turf,  and  covered  with  a  considerable  quantity  of  mould,  which,  experience 
has  repeatedly  shown,  greatly  impairs  its  manunng  qualities.  It  is  of  a  much 
more  fertilizing  nature  when  produced  by  vigorous  animals  which  consume  a 
considerable  portion  of  com,  than  it  is  when  produced  by  such  as  are  fed  with 
nothing  but  grass,  hay,  or  straw  ;  but  even  in  the  latter  case  it  is  still  valuable 
as  a  manure.  When  manure  of  this  kind  is  laid  on  the  ground  before  its  decom- 
position is  completely  effected,  it  produces  a  veiy  rapid  eifect,  and  greatly  ac- 
celerates the  growth  of  plants  through  the  heat  which  is  developed  in  the  ground 
after  the  dung  has  been  buried  there.  This  circumstance  renders  manure  com- 
posed of  horse-dung  peculiarly  beneficial  to  moist,  cold,  sterile,  clayey  soils,  the 
faults  of  which  it  corrects,  while  at  the  same  time  the  soil  check's  the  too  vio- 
lent action  of  the  manure.  On  the  other  hand,  this  kind  of  manure  is  often  ex- 
ceedingly injurious  to  soils  of  a  dry,  chalky,  sandy,  or  calcareous  nature  ;  it  there 
accelerates  and  stimulates  the  growth  of  the  plants  in  the  early  stages  of  their 
development  so  much,  that  when  the  action  ceases  the  process  of  vegetation  be- 
comes feeble  and  languid.  The  effects  of  such  manure  are  also  very  transient, 
because  it  becomes  consumed  by  the  very  energy  of  its  own  fermentation,  and 
leaves  but  a  very  trifling  residue.  The  only  soils  in  which  this  does  not  take 
place,  or  in  which  the  e£fects  of  manure  composed  chiefly  of  horse-dung  are  at  all 
durable,  are  in  those  of  a  moist  and  tenacious  nature.  Manure  of  this  descrip- 
tion is  exceedingly  beneficial  to  soils  which  contain  a  large  quantity  of  insoluble 
humus  or  vegetable  mould,  because  the  ammonia  which  it  contains  greatly  fa- 
cilitates the  decomposition  of  this  substance. 

If  the  dung  has  reached  that  stage  in  which  fermentation,  accomnanied  by 
rise  of  temperature,  or  the  disengagement  of  heat,  is  at  au  end,  it  still  leaves  ä 
residue  highly  favorable  to  vegetation  in  all  the  soils  with  which  it  is  incorpo- 
rated ;  but  this  residue  is  very  small  in  quantity. 

When  the  dung  is  to  be  used  by  itself,  it  must  be  carried  to  moist  and  clayey 
soils  as  soon  as  its  first  stage  of  fermentation  has  commenced,  and  an  efiect  which 
soon  takes  place,  and  there  buried.  It  ameliorates  the  land  by  its  mechanical 
action,  rendering  the  soil  looser  and  lighter  by  iu  continual  fermentation  and  the 
heat  which  it  engenders ;  besides,  the  repeated  plowings  which  are  requisite,  in 
order  that  it  may  be  thoroughly  mixed  and  combined  with  the  soil,  contribute 
materially  towards  the  goodness  of  the  crops  sown  on  that  land. 

But  when  it  is  to  be  used  upon  warm,  light  soils,  the  most  advantageous  mode 
of  employing  it  is  to  mix  it  with  vegetable  substances  which  still  retain  their 
succulency,  or  with  earth,  and  especially  with  turf.  For  this  purpose  the  dung 
should  be  mixed  with  the  substances  just  mentioned,  and  heaped  up  in  success- 
ive layers,  care  being  taken  to  protect  it  from  too  free  an  access  of  air,  and  to 
moisten  it  whenever  the  weather  is  too  dry.  By  this  course  of  proceeding  a  very 
active  compound  will  be  obtained,  which  is  permanent  in  its  effects  and  exceed« 
ingly  well  adapted  for  light  soils. 

Stable-manure  produced  by  horned  cattle  also  begins  to  ferment  very  soon, 
provided  that  it  is  close  and  uniform  in  consistence,  and  contains  only  its' proper 
moisture ;  but  its  fermentation  is  less  rapid,  and  develops  less  heat  than  that  of 
horse-dung,  consequently  the  moisture  of  this  kind  of  manure  does  not  evaporate 
any  thing  like  so  rapidly,  and  it  does  not  require  watering,  neither  does  it  fall  to 
powder,  but  rather  assumes  the  form  of  a  tolerably  consistent  paste,  which  is 
commonly  called  black-butter.  So  long  as  it  is  kept  in  a  compact  heap  there  is 
no  danger  of  its  being  rendered  pulverulent  by  desiccation ;  and  when  its  mois- 
ture is  entirely  evaporated  it  presents  the  appearance  of  turf,  and  almost  that  of 
coal.  Its  specific  gravity  is  greater  than  that  of  water,  both  when  it  is  fresh, 
provided  that  it  has  not  been  mixed  with  straw,  and  also  when  it  has  undergone, 
decomposition,  and  the  tubular  stems  of  the  straw  have  been  converted  into 
filaments. 

Its  effect  on  land  is  less  rapid  than  that  of  horse-dung,  but  proportionately  more 
lasting.  The  difl'erent  kinds  of  crops,  too,  for  which  it  may  be  used,  are  more 
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numerousaad  more  rarious  in  their  nature.  When  this  manure  has  not  been 
Tery  carefully  and  minutely  divided,  it  is  found  in  the  soil  in  a  turfv  form,  and 
in  lumps  of  greater  or  less  magnitude  two  or  three  years  after  it  has  oeen  placed 
in  the  ground.  When  placed  in  the  soil,  it  does  not  appear  to  produce  any  yery 
sensible  increase  of  temperature,  and  for  this  reason  it  is  peculiarly  and,  we  may 
say,  exclusively  adapted  for  the  manurins^  of  warm  soils.  It  has  been  and  is 
common]^  said  that  cow-dung  cools  soils  of  the  latter  description :  a  more  correct 
mode  of  expression  would  be  to  say,  that  it  does  not  heat  them.  When  buried 
under  the  layer  of  vegetable  mould  in  tenacious  and  clayey  soils,  it  will  probably 
not  appear  to  produce  any  effect,  at  least  untü  it  is  brought  into  contact  with  the 
air  by  repeated  plowings.  When  buried  in  an  early  stage  of  its  decomposition, 
the  tubes  of  the  straw  with  which  it  is  combined  serve  to  keep  up  a  communica- 
tion between  the  dung  and  the  air,  and  thus  its  decomposition  appears  to  be  ac- 
celerated. Straw  which  has  not  been  bruised,  and  the  tubes  of  which  are  entire, 
also  produces  a  beneficial  effect  on  these  soils. 

Sheep-dung  when  kept  in  a  compact  heap,  and  retaining  its  own  moisture,  de- 
composes rapidly  ;  but  where  it  is  loosely  heaped  and  its  moisture  has  the  means 
of  escaping,  the  process  of  decomposition  is  effected  slowly  and  with  difficulty. 
When  placed  in  the  soil  or  voided  over  it,  it  seems  to  exhaust  itself  very  rapidly, 
and  produces  a  speedy  and  energetic  effect.  When  used  abundantly  it  often 
gives  too  much  vigor  to  the  first  crop,  and  accelerates  vegetation  in  too  ffreat  a 
degree  ;  it  should,  therefore,  be  used  upon  the  land  in  smaller  quantities,  both  as 
regards  weight  and  volume,  than  any  of  the  other  kinds  of  manure.  In  most 
cases  its  action  does  not  extend  beyond  the  second  crop. 

The  excrements,  and  especially  the  urine  of  sheep,  disengage  an  immense 
quantity  of  ammonia.  This  circumstance  makes  the  use  of  sheep-dung  very  ad- 
vantageous, especially  on  soils  which  contain  insoluble  humus  or  vegetable 
mould. 

The  dung  obtained  from  sheep-folds  is  generally  of  two  kinds.  That  which 
forms  the  upper  stratum  is  brittle,  dry,  and  undecomposed  ;  that  which  forms 
the  lower  stratum,  on  the  contrary,  is  solid,  moist,  and  adhesive.  Unless  great 
care  has  been  taken  to  stir  it  up,  so  as  to  form  into  an  homogeneous  mass,  it 
must  not,  on  any  account,  be  spread  indiscriminately  over  the  same  field.  The 
dry  portions  of  it  produce  very  mjurious  effects  on  elevated  lands  of  a  warm,  dry 
nature ;  but  are  more  beneficial  on  moist  soils,  particularly  if  they  are  slightly 
sour  or  acid.  A  lar^e  quantity  of  this  dry  sheep-dung  may  be  spread  over  soils 
of  the  latter  description,  without  occasioning  any  inconveniences ;  but  the  decom- 
posed portion,  or  under  stratum,  must,  on  the  contrary,  be  spread  but  very  thinly 
over  any  kind  of  land,  otherwise  it  tends  to  lay  the  corn. 

Opinions  are  much  divided  with  respect  to  the  qualities  of  pi^s'-dung  mixed 
with  straw.  Some  authors  speak  ot  it  as  being  very  energetic  in  its  action, 
while  others  attribute  but  very  trilling  effects  to  it.  The  qualities  of  the  dung  yield- 
ed by  all  animals,  are  greatly  influenced  by  the  kind  of  food  which  they  consume  ; 
but  this  fact  is  more  perceptible  in  the  dung  of  pi^s  than  in  that  of  any  other 
kind  of  animaL  It  is  not  a  matter  of  indifference,  either  as  regards  the  quantity 
or  quality  of  the  dung,  whether  it  is  produced  from  swine  that  are  poorly  fed,  or 
from  sucn  as  live  upon  rich  food.  The  quality  of  the  dung  also  depends  in  a 
great  measure,  upon  the  methods  resorted  to  for  the  purpose  of  collecting  it.  If 
care  be  taken  to  keep  the  straw  of  the  litter  dry,  by  providing  some  means  of  car- 
rying off  the  urine  rapidly,  either  by  letting  it  run  through  holes  made  in  the 
floor,  or  else  carrying  it  off  by  means  of  gutters,  &c.  the  straw  retains  but  a  small 
portion  of  animal  matter,  and  is  capable  of  producing  but  little  more  effect  than 
that  of  ordinary  rotten  straw.  But  if,  on  the  contrary,  the  liquid  portion  of  the 
excrements  are  mixed  with  the  straw  in  such  manner  as  that  there  shall  be  no 
possibility  of  their  running  off,  and  the  dung  is  placed  in  a  situation  which  is  fa- 
vorable to  its  decomposition,  a  very  active  compound  is  produced,  which,  after 
having  undergone  its  first  fermentation,  is  entirely  freed  from  that  acrid  quality 
which  the  dung  of  swine  is  said  to  possess. 

In  most  farming  establishments  the  quantity  of  dung  produced  by  poultry  is 
but  small ;  but»  on  the  other  hand,  this  dung  is  very  active  and  of  ^eat  value. — 
It  is  yery  different  from  that  of  quadrupeds,  and  contains  a  peculiar  substance 
which  seems  to  be  mainly  composed  of  albumen.    We  possess  an  exact  analysis 
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of  this  kind  of  manare  made  by  Vauquelin.  This  chemist  discovered  a  marked 
difference  between  the  dang  of  cocks  and  that  of  breeding  hens ;  a  difference 
which  does  not  extend  to  hens  which  do  not  lay  eggs.  Poultry  dung,  although 
used  in  small  quantities,  exerts  a  surprising  effect,  provided  that  special  care  is 
taken  to  divide  it  minutely ;  but  this  effect  is  much  less  sensible  where  the  dung 
is  placed  in  the  ground  in  large  lumps. 

In  order  to  make  manure  derived  from  this  dang  useful,  it  is  neceAary  to  di- 
vide it  as  minutely  as  possible,  and  spread  it  over  the  ground  without  burying  or 
covering  it  up. 

Human  excrements,  or  nightsoil,  are  known  to  make  a  very  active  manure ; 
they  differ  essentially  in  composition  from  those  of  all  domesticated  aninuls. — 
Their  own  quality  probably  varies  according  to  the  food  from  which  they  are  pro- 
duced. It  is  an  undeniable  fact  that  the^excrements  voided  by  human  bemgs 
who  live  chiefly  on  animal  food,  are  much  more  active  and  efficient  as  manure, 
than  those  which  proceed  from  persons  whose  diet  is  principally  composed  of 
vegetables. 

Those  who  know  how  to  turn  these  fecal  matters  to  the  greatest  possible  ac- 
count, and  can  surmount  the  disgust  which  the  use  of  them  occasions,  prefer 
them  to  all  other  kinds  of  manure.  It  has  been  asserted  that  the  excrements  of 
a  man  are  capable  of  producing  a  quantity  of  vegetable  matter,  sufficient  ibr  his 
own  support,  but  it  is  easy  to  see  that  this  assertion  is  greatly  exaggerated. — 
There  is,  however,  no  doubt  that  if  these  excrements  were  carefully  collected, 
and  turned  to  the  greatest  possible  account,  the  quantity  of  aliment  obtained 
from  their  use  would  be  so  great,  that  Europe  would  be  capable  of  sum>orting 
another  population  of  human  beings.  At  present,  they  are  generally  left  to  de- 
compose, without  being  turned  to  any  account ;  or  are  carried  off,  by  drains,  to 
large  rivers,  and  thus  to  the  sea. 

The  disgust  occasioned  by  the  use  of  nightsoil  arises,  in  part,  from  the  offen- 
sive smell  which  it,  at  first,  gives  out,  and  from  a  prejudice  to  which  this  disgust 
has  given  rise ;  viz.,  that  manure  thus  formed  communicates  an  unpleasant  fla- 
vor to  the  plants  which  are  nourished  by  them.  Another  cause  of  obiecticm 
arises  from  most  persons  being  unacquainted  with  the  proper  manner  of  using 
this  kind  of  manure,  to  which  cause  most  of  the  bad  effects  which  it  produces 
may  be  attributed  ;  at  all  events,  it  does  not  yield  benefits  proportionate  to  the 
trouble  which  it  occasions. 

Nightsoil  produces  surprising  effects  when  carried  to  the  land  before  its  fer- 
mentation is  completed  and  spread  over  it  with  care.  The  best  way  of  using  it 
is  to  form  it  into  a  kind  of  compost,  by  mixing  it  with  other  substances,  and 
especially  by  making  it  into  heaps  with  turf,  and  adding  a  small  quantity  of 
burnt  lime,  ßy  this  means  the  superfluous  energies  are  reduced  to  the  requisite 
standard,  and  tne  effect  extended  over  a  greater  space,  without,  however,  there 
being  any  danger  of  tlie  energy  of  the  active  matters  which  it  contains  being  lost 
or  impaired  by  this  diffusion.  This  manure  then  loses  its  fetid  odor,  and  be- 
comes divided  and  mixed  up  with  the  other  substances  and  forms  a  fertile  soil. — 
The  best  way  of  using  it  is  to  spread  it  over  the  ground  without  covering  or 
burying  it.  It  should  be  mixed  up  several  times,  and  all  the  substances  thorotigh- 
ly  mingled  together  before  it  is  used. 

When  nightsoil  is  spread  over  the  heaps  in  which  the  dung  of  various  kmds 
of  cattle  is  collected,  as  is  generally  the  case  in  places  where  these  matters  are 
not  altogether  thrown  away,  it  does  not  produce  anything  like  that  effect  which 
might  be  expected  from  it  if  it  were  more  divided. 

Large  quantities  of  nightsoil  may  be  obtained  in  towns ;  sometimes  it  may 
even  be  obtained  gratis,  but  even  then  the  carriage  of  it  renders  it  expensive. — 
In  the  country,  in  farms  and  villages,  it  is  always  advantageous  to  prevent  the 
loss  and  evaporation  of  this  matter ;  for  this  purpose  it  should  be  collected  in 
privies,  whence  it  may  be  taken  when  required,  and  mixed  up  with  earth  dug 
from  ditches  and  a  small  quantity  of  quick-lime.  This  mode  of  proceeding  pre- 
vents the  disgust  which  would  be  occasioned  by  seeing  human  excrements  lying 
about  the  buildings  and  hedges. 

In  the  neighborhood  of  Paris  there  is  a  large  establishment  in  which  a  very 
active  manure  is  manufactured  from  nightsoil.  It  is  made  in  the  form  of  pow« 
der,  and  for  that  reason   is   called  poudrette.    The   excrement itial  matter  it 
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pltteed  OQ  an  inclined  plane  covered  with  stone  slabs,  and  there  made  into  heaps 
in  order  that  it  may  ferment,  and  when  dry  is  spread  out  over  a  greater  extent  of 
Borface :  a  harrow  is  then  passed  over  it  to  brealc  it  up  ;  it  is  subsequently  placed 
under  cover,  where  it  is  frequently  heated  afresh  and  thoroughly  dried.  It  is 
then  reduced  to  powder,  which  resembles  brown  tobacco  in  appearance,  and  sold 
to  formers,  and  particularly  to  gardeners,  who,  to  judge,  from  the  price  which 
they  pay  for  it,  certainlv  must  derive  immense  benefit  from  the  use  of  it. 

The  mhabitants  of  Belgium  also  make  great  use  of  this  kind  of  manure. — 
They  import  and  procure  it  from  considerable  distances  even  in  the  form  of  a 
paste,  and  go  to  fetch  it  in  carts  and  boats  without  caring  for  the  offensive  odor 
which  it  exhales.  They  either  use  it  in  the  form  of  compost,  or  mix  it  with  a 
large  quantity  of  water.  It  is  highly  valued  in  China  and  Japan,  and  hence  has 
been  called  **  Japan  manure.'* 

We  now  return  to  the  process  connected  with  stable  manure,  the  largest  and 
most  important  part  of  which  is  furnished  by  the  homed  cattle. 

The  dung  of  horned  cattle  is  usually  collected  by  mixing  it  with  straw.  Even 
though  it  might  be  advisable  to  depart  from  this  method  for  the  sake  of  having 
the  cattle  more  warmly  lodged,  and  providing  them  with  more  comfortable  beds, 
even  if  this  method  should  not  be  attended  with  the  greatest  possible  conven- 
ience, it  is  nevertheless  to  be  preferred,  because  the  mixture  accelerates  the  de- 
composition of  the  straw,  prevents  the  evaporation  of  the  dung  and  its  volatile 
ingredients,  and  therefore  conlributes  to  increase  its  goodness.  The  tubes  of  the 
straw  in  particular  absorb  the  liquid  portions  of  the  urine,  which  there  deposit 
their  most  active  and  efficient  parts. 

There  are  a  great  many  different  methods  of  storing  up  and  preserving  this 
kind  of  dung.  Some  persons  keep  it  for  a  considerable  period  in  the  cow-house, 
covering  it  every  now  and  then  With  a  fresh  layer  of  straw ;  it  thus  accumulates 
to  a  considerable  hight,  so  that  the  cattle  are  soon  raised  above  the  rack.  To 
obviate  this  inconvenience,  movable  cribs  are  made  which  can  be  raised  at 
pleasure.  This  method  is  resorted  to  merely  for  convenience  sake  ;  it  avoids  the 
necessity  of  clearing  out  the  dung  as  often  as  would  otherwise  be  necessary,  en- 
abling the  farmer  to  cart  it  all  at  once,  and  thus  saves  trouble.  It  is  thought,  too, 
that  the  quality  of  the  manure  is  improved  by  this  method.  The  process  of  de- 
composition is  commenced  by  the  action  of  the  moisture  naturally  contained  in 
the  dung,  and  as  it  is  then  less  exposed  to  the  atmospheric  air,  it  loses  little  or 
nothing  by  evaporation ;  it  even  absorbs  the  dense  vapors  which  exhale  from 
the  cattle  and  collect  near  the  ground.  These  facts  are  indisputable,  and  the 
fear  entertained  by  some  persons  that  the  vaporous  exhalations  arising  from  the 
dung  may  be  injurious  to  the  animals,  is  quite  as  groundless.  There  is  no  offen- 
sive smell  observable  in  th«  stables ;  the  air  contained  in  them  is  always  perfect- 
ly pure  and  respirable,  provided  that  they  are  properly  ventilated ;  which,  by  the 
way,  is  generally  the  case.  The  manure  thus  obtamed,  especially  that  which 
constitutes  the  lower  stratum,  is  of  an  excellent  quality  ;  and  by  the  time  that  it 
is  removed  from  the  cow-house  it  has  passed  that  stage  of  fermentation  in  which 
it  evaporates  most  quickly,  its  volatile  parts  having  already  entered  into  combi- 
nation with  the  solid  matter. 

But  this  method  cannot  well  be  employed  when  the  cattle  are  supplied  with  a 
considerable  quantity  of  food  composed  chiefly  of  succulent  and  juicy  vegetables, 
unless  they  are  allowed  an  enormous  Quantity  of  straw  for  litter ;  for  the  amount 
of  dung  produced  by  cattle  receiving  this  kind  of  food  is  so  great,  that  its  mois- 
ture cannot  be  properly  absorbed  by  the  litter,  and  consequently  the  cattle  sink 
into  it,  and  are  always  standing  in  a  slough. 

In  order  to  realize  all  the  advantages  attendant  on  keeping  the  dting  in  the 
stable,  and  at  the  same  time  to  avoid  the  inconveniences  just  mentioned,  the 
mode  of  constructing  stables  or  cow-houses  mentioned  by  Schwertz  in  the  second 
volume  of  his  "  Agriculture  of  Belgium,*'  is  certainly  very  convenient.  By  the 
side  of  the  space  assigned  to  the  cattle,  and  behind  them,  is  a  space  at  least  as 
broad  as  that  which  they  occupy,  but  a  little  lower ;  it  is  in  this  space  that  the 
dimg  is  deposited  as  it  is  removed  from  under  the  cattle.  It  is  here,  too,  that  the 
urine  and  the  moisture  of  the  stables  collect.  In  the  same  place  the  dung  usu- 
ally undergoes  decomposition,  and  thence  it  is  carried  directly  to  the  fields  which 
it  is  destined  to  manure.    Were  it  not  that  in  the  greater  number  of  agricultural 
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establishments  the  adoption  of  this  method  is  prevented  bv  the  expense  which 
the  erection  of  such  buildings  would  entail,  an  expense  which  would  be  double 
that  of  those  which  are  in  common  use,  this  method  would  decidedly  merit  the 
preference  over  all  others,  and  would  be  worthy  of  universal  adoption.  If  the 
stables  are  sufficiently  large  to  admit  of  the  dung  being  left  in  heaps  behind  the 
cattle  for  a  week  or  a  fortnight,  this  must  be  looked  upon  as  a  great  advantage, 
because  by  that  time  the  dung  will  have  passed  that  stage  of  fermentation  in 
which  its  evaporation  goes  on  with  the  greatest  rapidity. 

The  dun^  should,  therefore,  be  left  in  the  stable  as  long  as  possible,  because, 
the  longer  it  remains  there,  the  more  it  is  improved  in  quality.  But  this  consid- 
eration ought  alwavs  to  be  regarded  as  subordinate  to  the  imperious  necessity 
of  keeping  the  cattle  in  a  proper  state  of  cleanliness,  and  the  stable  dry.  If  the 
animals  are  allowed  to  stand  in  a  state  of  filth,  much  more  will  be  lost  by  the 
diseases  entailed  upon  them  than  can  possibly  be  gained  by  the  increased  value 
of  the  manure.  Damp  stables  or  cow-nouses  engender  serious  swellings  and  in- 
flammation in  the  thighs,  which  we  know,  from  experience,  often  turn  out  fa  tall  v. 
It  is  also  a  well  attested  fact,  that  when  cows  are  badly  housed  and  not  properly 
littered,  their  milk  becomes  bad. 

If  the  dung  is  suffered  to  remain  under  the  cattle,  great  care  must  be  taken 
that  it  does  not  collect  in  larger  quantities  under  their  hind,  than  under  their 
fore-feet,  because,  in  such  a  case,  the  animals  will  be  placed  in  an  attitude 
which  is  altogether  contrary  to  their  nature.  This  inconvenience  is  the  more 
likely  to  happen  because  the  excrements  fall  behind  the  cattle,  and,  consequent- 
ly, the  cow-herd  strews  a  greater  quantity  of  straw  there  in  order  to  cover  them, 
nence,  then,  it  is  verv  evident  that  it  is  only  when  the  cattle  are  fed  on  dry  food 
that  it  is  pNOssible  to  leave  the  whole  of  the  dunff  under  them ;  unless,  indeed, 
the  stable  is  floored  with  planks,  and  has  beneath  it  a  hollow  spaice  into  which 
the  water  can  run  through  the  interstices  of  the  boards.  This  last  named  method 
is  pursued  in  countries  in  which  the  dune  is  of  but  trifling  value,  and  where, 
consequently,  but  little  importance  is  attacked  to  it. 

But  the  practice  usually  adopted,  is  to  carry  the  manure  at  once  from  the  sta- 
bles to  places  destined  for  its  reception,  where  it  is  allowed  to  remain  for  a  cer- 
tain neriod  in  heaps  of  various  sizes,  previously  to  its  being  carried  to  the  land 
whicn  is  to  be  manured. 

These  receptacles  for  manure  are  arranged  in  various  ways.  Sometimes  thejr 
are  lar^e  excavations,  and  then  they  form  actual  dung-pits.  This  form  is  posh 
tivelv  injurious,  not  only  because  the  moisture  which  collects  in  these  pits 
checks  the  fermentation  and  decomposition  of  the  manure,  but  also  because  the 
manure  is  too  much  shut  out  from  contact  with  the  atmosphere.*  Besides,  this 
arrangement  renders  the  carting  off  of  the  dung  an  operation  of  much  greater 
difficulty,  the  manure  frequently  being  so  saturated  with  moisture  that  its  moat 
fertilizing  parts  ooze  away  drop  by  drop  as  it  goes  along  the  road.  Indeed,  the 
inconveniences  attending  these  dung-pits  are  so  great  and  manifest  that  they  are 
rarely  used  as  receptacles  for  the  duns  of  homed  cattle,  excepting  in  places 
where  there  is  not  sufficient  space  to  aflow  of  the  manure  being  spread  out  and 
made  into  heaps. 

Some  persons,  aware  of  the  disadvantages  attendant  on  a  very  damp  situation, 
have  recourse  to  the  opposite  extreme,  and  lay  their  dung  on  a  flat  or  even  on  an 
elevated  surface ;  but  in  such  situations  it  loses  too  much  of  its  moisture,  and 
becomes  deprived  of  its  most  active  ingredients  by  evaporation. 

The  most  advantageous  arrangement  seems  to  be  to  have  the  place  in  which 
the  dung  is  to  be  kept,  sliffhtly  hollowed  out.  There  should  be  a  trifling  incli- 
nation on  one  side  towards  the  centre,  and  at  the  bottom  of  this  an  opening 
through  which  the  superfluous  fluid  may  escape  into  a  basin  or  reservoir  prepared 
for  its  reception.!  The  whole  should  be  surrounded  with  a  raised  border  to  pre- 
vent the  aamixture  of  moisture  from  other  sources.  Where  the  influx  of  extra- 
neous water  or  fluid  can  be  entirely  prevented,  the  humidity  of  the  dung  will 
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mrely  become  too  great,  eren  if  the  whole  quantity  of  urine  nmning  from  the 
stable  or  cow-house  is  mixed  with  it,  provided  that  the  oattle  do  not  live  upon 
▼ery  watery  food,  such,  for  example,  as  the  residue  of  the  distillation  of  brandy 
from  grain.  Dun^  absorbs  the  natural  moisture  of  the  excrements  as  well  as 
that  which  falls  immediately  from  the  atmosphere,  and,  bv  the  heat  which  it 
disengages,  causes  the  superfluous  portions  to  evaporate.  I  am  convinced  that 
the  best  way  of  turning  the  urine  to  account,  is  to  incorporate  it  with  the  mixed 
dung  and  litter.  The  amount  of  liquid  which  on  this  nlan  will  run  from  the 
heap,  is  inconsiderable,  excepting  in  very  wet  weather,  wnen  it  will  be  collected 
in  the  reservoir  provided  for  that  purpose ;  and  if  the  dung  heap  is  laid  on  a 
slope,  no  farther  anangement  is  necessary,  as  the  moisture  will  drain  through  it 
quite  sufficiently. 

It  has  been  proposed  to  construct  roofs  over  the  dung-heaps,  which  in  some  in- 
stances have  been  carried  into  effect.  These  roofs  are  intended  not  only  to  de- 
fend them  from  the  rain,  but  also  from  the  rays  of  the  sun ;  but  they  present  con- 
siderable difficulties  where  the  dung-heap  is  large  ;  and  it  is  impossible  to  protect 
the  loads  of  manure,  as  they  are  brought  from  the  stables,  particularly  as  the 
same  load  should  consist  of  a  portion  from  several  stables.* 

The  dung-heap  should  be  placed  at  one  extremity  of  the  stable,  and  with  room 
only  for  a  loadea  wagon  to  pass  between.  The  road  to  it  should  be  paved,  and 
slightly  elevated,  to  prevent  the  water  that  falls  from  the  roof  of  the  stable  from 
running  into  the  dung-pit ;  this  water  should,  therefore,  be  carried  off  in  a  dif- 
ferent direction.  Covered  drains  should  pass  under  the  road,  to  convey  from  the 
stable  into  the  manure,  the  waste  urine  that  has  not  been  absorbed  by  the  litter. 

If  the  dung  is  not  carted  till  it  attains  an  advanced  degree  of  decomposition,  it 
is  necessary  that  the  receptacle  for  it  should  be  divided  into  several  compart- 
ments ;  that  each  should  be  filled  and  emptied  in  its  turn ;  or,  otherwise,  firesh 
dung  would  have  to  be  carted  with  that  which  was  rotten,  or  much  time  would 
be  lost  in  separating  them. 

Sometimes  separate  places  are  appropriated  for  the  reception  of  different  spe- 
cies of  manure,  particularly  that  from  horses  and  pigs,  and  sometimes  the  dinW^ 
ent  sorts  of  manure  are  all  united  in  one  place.  W  hen  the  soil  varies  much  in 
quality,  and  there  is  sufficient  space,  it  would  be  well  to  separate  the  manure 
heaps,  and  to  devote  each  separate  heap  to  that  part  of  the  land  to  which,  as  we 
have  before  shown,  the  manure  would  be  most  appropriate.  Horse-dung  should 
be  deposited  in  a  pit,  or  narrow  deep  ditch,  not  only  to  preserve  the  moisture, 
and  to*  keep  it  cool,  but  also  that  it  should  be  more  condensed,  and  less  exposed 
to  the  atmosphere.  By  this  means,  its  fermentation  and  putrefaction  will  be 
rendered  slower,  and  the  mass  will  be  more  compact,  particularly  if  from  time  | 
to  time  care  is  taken  to  water  it ;  and  if  it  is  wished  still  farther  to  retard  the 
fermentation,  it  will  be  well  to  mingle  with  it  the  dung  and  urine  from  hogs. 
In  this  manner  the  manure  from  these  latter  animals,  which  is  cold,  and  not 
readily  fermented,  becomes  quickly  decomposed ;  and  the  mixture  of  the  two  will 
form  a  very  valuable  compost. 

In  ordinary  circumstances  it  is  more  convenient  to  mingle  the  different  species  I 
of  dung  uniformly  in  the  heap,  so  that  the  defects  of  one  sort  of  manure  may  cor- 
rect those  of  another ;  and  the  result  will  be  a  regular  and  well-digested  com- 
pound. It  is  a  general  custom  to  keep  the  manure  from  sheep  separate ;  and  in 
many  rural  districts  the  sheep-fold  is  separated  from  the  other  buildings,  and  the 
dung  is  left  under  the  animals  all  the  winter,  taking  care  to  cover  it  with  fresh 
straw,  that  they  may  lay  dry.  The  removal  of  the  dung  of  sheep  during  winter 
causes  great  inconvenience,  even  when  the  sheep  leave  the  fold  during  the  day, 
for  when  the  dung  is  accumulated  and  removed,  it  exhales  strong  ammoniacal 
vapors,  which  much  disturb  the  sheep  when  they  retum  to  the  fom. 

However,  if  it  can  be  so  arranged  as  to  avoid  these  inconveniences,  much 
benefit  will  be  derived  from  minglmg  the  duns  of  sheep  with  that  of  other  ani- 
mals ;  and  all  who  do  so,  are  sensible  of  the  advantage. 

*  Kost  peraoas  who  recommend  new  motliod«  to  be  employed  in  Agriealmxe  or  rural  affair^  generally 
content  taenuelre«  hr  considering  the  effects,  withoat  companng  them  with  the  expense  at  which  they  are 
to  be  produced.  In  tnia  caae,  it  is  rery  doubtful  whether  the  expense  of  such  a  construction,  and  the  annual 
*  to  keep  it  in  repair,  considering  the  constant  exposure  tn  the  hot  vapors  arising  ' 
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The  experimeats  which  I  have  tried,  and  published  in  the  first  volume  of 
**  V Archive  d^Httmbstadt,^^  and  the  obeeryations  that  I  haye  since  made  on  the 
subject,  have  fully  convinced  me  that  manure  acquires  more  strength,  and  dimin- 
ishes less  in  bulk,  when  it  is  protected  as  much  as  possible  from  the  atmosphere 
during  fermentation,  and  till  it  has  developed  the  greater  portion  of  the  volatile 
parts.  I  think,  therefore,  that  covering  it  with  earth,  where  it  does  not  cause 
too  much  labor,  is  useful ;  but,  as  it  is  always  attended  with  inconvenience,  it 
will  be  found  sufficient  to  spread  the  manure  evenly,  on  a  surface  proportioned 
to  the  quantity  to  be  deposited.  As  long  as  the  fresh  manure  remains  at  the  sur- 
fiace  of  the  heap  it  does  not  sensibly  ferment,  and  it  prevents  the  portion  beneath 
from  coming  too  much  in  contact  with  the  atmosphere  ;  the  ^ases  which  disen- 
|[age  themselves,  with  the  exception  of  the  ammonia,  which  m  such  a  situation 
IS  but  slightly  developed,  are  heavier  than  atmospheric  air ;  they,  therefore,  re- 
main above  in  the  upper  layer  of  the  heap,  which  prevents  their  being  lost ;  and 
it  is  very  probable  that  they  are  again  absorbed  and  form  new  combinations. 
There  is  no  sensible  smell  from  a  dung-heap  thus  constructed.  Air  collected 
immediately  above  the  heap  has  hardly  any  effect  on  lime-water,  nor  does  the  ap- 
plication of  nitric  acid  discover  any  ammoniacal  vapors  ;  it  is  only  on  the  turning 
over  the  manure  that  these  effects  are  produced.  This  proves,  that  whilst  re- 
moving, much  carbonic  acid,  azote,  and  hydrogen  sas  are  disengaged ;  but  that 
whilst  it  remains  stationary,  and  partly  protected  from  the  atmosphere,  these 
gases,  instead  of  being  evaporated,  merely  enter  into  new  combinations. 

It  is  of  great  consequence  that  the  dung  should  be  equally  spread  over  the 
whole  surface,  and  not  thrown  on  in  separate  heaps ;  for  between  these  heaps 
there  will  always  be  vacant  places,  which  will  soon  engender  mould,  which 
much  deteriorates  the  quality  of  the  manure.  Manure  thus  deposited  is  much 
improved  by  being  condensed  ;  it  is,  therefore,  a  good  plan  to  surround  the  heap 
with  a  balustrade,  so  that  the  cattle  can  be  driven  over  it.  I  am  aware  that 
some  authors  consider  this  practice  as  detrimental ;  but  I  cannot  agree  in  their 
opinion,  having,  from  a  place  where  several  carts  passed  every  day  over  the  heap, 
obtained  manure  of  the  verjr  best  quality,-  and  perfectly  decomposed.  When  the 
dun^-hiU  has  arrived  at  a  hiffht  of  five'  or  six  feet,  it  is  well  to  cover  it  with  a 
coatmg  of  earth  or  turf,  which  will  absorb  the  vapors  as  they  rise  ;  and  when  the 
manure  is  carted,  the  turf,  which  is  not  entirely  decomposed,  should  be  placed 
at  the  bottom  of  the  pit,  when  it  will  become  a  very  rich  soil. 

To  prevent  the  loss  of  any  of  the  liquid  parts  of  the  manure,  it  has  been  ««^com- 
mended to  have  the  floor  of  the  dung-heap  paved,  or  even  cemented,  thai  they 
may  not  filter  into  the  earth.  If  the  soil  is  clayey,  this  is  perfectly  unnecessary. 
In  constructing  a  new  receptacle  for  manure  on  a  sandy  soil,  it  may  be  of  ser- 
vice ;  but  in  an  old  place  where  the  earth  has  once  become  saturated,  it  will  not 
imbibe  more  ;  even  on  a  sandv  soil  I  have  found,  on  removing  a  dunff-heap  situ- 
ated on  white  sand,  that  for  the  depth  of  about  one  foot  the  sand  nad  become 
perfectly  black,  but  below  it  the  separation  was  complete,  and  the  sand  remained 
pure  and  white. 

After  having  removed  one  heap,  and  when  commencing  a  new  one,  such 
vegetable  substances  as  are  most  difficult  of  decomposition  should  be  placed  be- 
low, such  as  the  leaves  of  trees,  weeds,  the  stalks  of  plants,  in  short  any  thing 
that  will  best  absorb  the  juices  from  the  dung,  and  which  after  putrefaction  wiU 
form  good  manure.  In  Switzerland,  where  great  care  is  given  to  all  the  manip- 
ulations, dung  made  from  straw  litter  is  put  in  regular  heaps,  whilst  the  urine, 
after  being  collected  as  it  issues  from  the  stable  in  a  trench  provided  for  the 
purpose,  is  used  separately.  They  form  the  outside  of  the  heap  of  the  most 
strawv  part  of  the  aunff,  and  for  this  purpose  they  fold  it  with  a  lork  in  such  a 
way  tnat  the  dung  is  shut  off  from  contact  with  the  atmosphere.  These  dung- 
hills are  elevated  five  or  six  feet,  and  arranged  with  the  ipreatest  care,  so  as  to 
have  the  appearance  of  straw  hives ;  because,  on  the  outside  nothing  is  seen  but 
the  folded  straw,  which  is  arranged  with  the  most  perfect  üliiformity.  In  dry 
weather  they  water  these  heaps,  or  pour  over  them  the  liquid  from  manure,  in 
order  that  they  may  keep  sufficiently  moist  for  fermentation.  The  manure  en- 
closed in  these  heaps,  although  deprived  of  a  portion  of  the  urine,  becomes  very 
excellent,  and  resembles  a  species  of  confection  such  as  we  have  before  stated  is 
known  under  the  name  of  black-butter.    This  subject  is  certainly  well  worth  the 
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trouble  of  the  experiment  to  determine  the  adnmtages  of  cue  method  orer  tk9 
other. 

There  exists  great  difference  of  opinion  as  to  the  time  when  manure  should 
be  carted  into  the  fields,  and  the  state  in  which  the  manure  should  be.  Most 
agricultural  writers  are  of  opinion  that  it  should  not  be  carted  till  it  is  entirely 
decomposied,  when  the  tissue  of  the  straw  has  lost  its  aggregation  without  being 
entirely  destroyed,  when  it  has  much  the  consistence  of  butter  or  fat  Dung  atr 
tain 9  this  state  in  a  shorter  or  longer  time,  according  to  the  degree  of  moisture 
and  heat ;  in  summer  eight  or  ten  weeks  will  be  sunicient,  whereas  in  winter  it 
will  require  twenty  or  more.  Dung  which  in  this  state  has  entirely  lost  its  heat 
of  fermentation,  gives  out  no  vapors  except  when  being  remored,  at  which  time 
it  has  a  fetid,  rotten  smell,  and  afterwards  a  smell  of  musk ;  its  color  is  yellow- 
ish, which  soon  becomes  brown  by  exposure  to  the  air.  When  it  is  spread  upon 
the  land  it  assumes  the  appearance  ot  burnt  peat ;  it  speedily  absorbs  moisturf 
and  falls  to  pieces,  when  it  can  be  easily  mingled  in  a  uniform  manner  with  the 
soil.  Others  give  the  preference  to  long  dung  not  decomposed,  and  would  have 
it  carted  immediately  from  the  stable  to  the  land. 

If  this  dung  has  been  subject  to  fermentation  in  the  stable,  where  in  winter, 
from  the  greater  warmth,  fermentation  will  be  more  rapid  than  in  the  dung-heap, 
it  will  resemble,  in  a  greater  or  less  degree,  decomposed  manure.  Sometimes, 
also,  fVesh-made  litter  is  carried  into  the  field,  and,  as  much  as  possible,  buried 
in  the  soil ;  and  it  has  been  thought  to  produce  more  sensible  effects  than  fer- 
mented dung.  For  heavy,  tenacious  soils,  particularly  where  much  manure  is 
employed,  this  last  process  is  doubtless  the  best ;  but  great  care  must  be  taken  to 
bury  it  well  in  the  furrow,  where  the  dung  will  of  itself  ferment  and  communi- 
cate its  heat  to  the  soil,  whilst  the  straw  will  render  it  light  and  penetrable  to 
the  gases  engendered.  Bv  means  of  the  ammonia  which  it  produces,  it  acta 
strongly  upon  the  insoluble  mould  which  these  soils  often  contain,  and  produces 
several  effects,  of  which  one  of  the  principal  is  to  bring  into  action  the  nutritive 
portions  of  the  soil  which  it  before  contained,  and  which  effect  decomposed  ma- 
nure produces  in  but  a  very  imperfect  degree.  On  the  other  hand,  little  benefit, 
and  sometimes  even  inconvenience,  is  derived  from  undecomposed  manure  on 
light,  poor  lands  which  contain  but  little  moisture,  and  consequently  require  aÜ 
that  could  be  communicated  to  them  by  the  manure.  Its  bad  effects  are  more 
particularly  visible  when  it  has  been  buried  so  shortly  before  seed-time  as  not  to 
have  t'.me  to  become  decomposed  ;  if  dry  weather  follows,  the  plant  will  suffer 
still  more  from  the  heat ;  and  if  wet  weather  ensues,  the  plants,  it  is  true,  will 
CTow  more  rapidly,  but  they  will  be  yellow  and  weak,  and  yield  but  an  imper- 
fect crop  :  they  appear  to  have  had  too  much  hydrogen  and  not  enough  carbon. 
When  the  dung  becomes  dried  up  on  the  land,  after  having  been  covered  up,  it 
takes  many  years  to  reduce  it  into  fertilizing  earth,  because  it  cannot  enter  into 
fermentation,  but  merely  falls  to  pieces.  This  fact  has  given  rise  to  the  follow- 
ing maxim — that  dun^  which  produces  no  effect  on  the  first  crop  will  produce 
none  on  the  second.  It  is,  therefore,  of  the  greatest  consequence  to  cart  and 
plow  in  the  manure  in  a  state  suited  to  the  wants  of  the  soil. 

My  own  experience,  as  well  as  theory,  leads  me  to  the  conclusion,  that  it  is 
very  detrimental  to  remove  manure  whilst  in  a  high  state  of  fermentati(m ;  be- 
cause at  that  period,  an  essential  part  of  some  of  its  most  active  properties  would  \ 
evaporate  ;  but  before  strong  fermentation  has  commenced,  or  after  it  has  8ul> 
sided,  it  appears  to  lose  little  by  exposure  to  air,  beyond  what  it  regains  in  an- 
other manner. 

There  are  visible  advantages  attending  the  spreading  upon  the  land  fresh 
strawy  manure,  and  to  leave  it  till  the  plowings  of  spring  commence,  taking 
care,  however,  that  the  water  does  not  wash  away  the  juices,  and  carry  them 
beyond  the  field,  but  that  it  merely  allows  them  to  penetrate  the  earth. 

This  method  of  covering  the  soil  during  winter,  renders  it  much  more  friable, 
and  remarkably  fertile.  I  have  often  seen  the  washed,  but  not  rotten  straw,  thus 
lef^  on  the  ground,  removed  to  form  fresh  litter,  and,  nevertheless,  the  soil  from 
which  this  straw  has  been  collected  appeared  as  perfectly  manured  as  if  all  the 
straw  had  been  decomposed.  Meadows  are  often  manured  in  this  manner.  I 
have  so  oflen  seen  the  good  effect  of  short  or  long  dung  thus  spread  over  beans 
and  peas,  and  left  there  during  their  growth,  upon  hot,  light  liand,  that  I  have 
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no  doubt  of  its  adTantage  on  these  two  crops»  particularly  if  they  hare  been  late 
sowed.  But  what  is  still  more  remarkable  and  difficult  to  explain,  is  that  the 
following  crops  on  land  treated  in  this  manner  are  also  superior  to  those  on  which 
a  larger  quantity  of  decomposed  manure  has  been  plowed  in.  After  harvest  the 
stnbMe  should  immediately^  be  broken  up  and  coyered  with  earth. 

In  1808,  I  sowed  trefoil  with  spring  turnips  upon  some  land  which  I  after- 
wards strewed  with  fresh  litter.  In  the  autumn  ot  1809,  the  trefoil  was  broken 
up  and  sowed  with  rye,  which,  in  the  sprine  of  1810,  was  far  superior  to  a  neigh- 
boring field  which  had  been  manured  m  the  summer  upon  the  ibllow.  From 
many  experiments  tried  by  myself,  as  well  as  other  agriculturists,  it  appears 
nearly  beyond  doubt  that  dung  which  has  passed  the  highest  state  of  fermenta- 
tion loses  nothing  of  its  quality,  but  improves  even  during  hot,  dry  weather.  This 
assertion  may  appear  incredible  to  those  who  have  had  no  experience  on  the 
subject,  and  I  was  myself  of  the  same  opinion,  till  my  attention  was  drawn  to  it 
by  some  practical  farmers  of  Mecklenberg,  who  appeared  to  have  proved  the 
contrary.  The  strong  smell  occasioned  by  spreading  manure,  leads  to  the  opin- 
ion that  the  evaporation  from  it  must  be  very  considerable ;  but  when  we  con- 
sider that  a  few  grains  of  musk  will  for  years  continue  to  perfume  the  atmo- 
sphere surrounding  it,  without  sensibly  diminishing  its  weight,  it  is  permitted  us 
to  doubt  whether  the  juices  evaporated  from  the  manure  are  very  considerable ; 
and  if  I  may  believe  my  own  experience,  it  does  not  diminish  its  weight.  There 
is  no  doubt  that  whilst  in  a  moist  state  it  undergoes  several  decompositions,  be- 
cause it  absorbs  oxygen,  and  gives  out  carbonic  acid  gas,  which  is  again  absorbed 
by  the  soil,  and  tends  to  amend  it. 

It  appears,  therefore,  that  there  is  no  solid  ground  for  objection  to  leaving  the 
manure  uncovered  on  the  land  for  some  time  ;  but  if  the  field  lies  on  a  declivity, 
there  will  be  no  risk  of  the  juices  being  washed  ofi*  the  land  by  heavy  rains. 

The  practice  of  leaving  the  manure  on  the  land  in  small  heaps,  as  It  is  unload- 
ed from  the  carts,  is  very  pernicious ;  and  if  it  has  not  yet  undergone  fermenta- 
tioi,  it  will  be  attended  with  great  loss,  the  wind  carrying  away  the  volatile 

Sarts,  besides  which  the  decomposition  will  be  very  irregular,  the  centre  of  the 
eap  being  entirely  decomposed,  whilst  the  exterior  will  be  hardly  afi'ected.  The 
most  valuable  portion  of  the  juices  will  be  absorbed  by  the  soil  immediately  be- 
neath the  heap,  rendering  that  part  too  rich,  which  the  greatest  care  in  spread- 
ing the  manure  cannot  avoid ;  and  the  places  where  these  heaps  have  been,  will 
be  marked  by  the  rank  growth  of  the  crop,  often  for  several  years,  whilst  the 
surrounding  parts  present  an  impoverished  appearance.  It  should,  therefore,  be 
made  an  invariable  rule,  that  the  manure  should  be  spread  as  soon  as  deposited 
from  the  cart. 

The  proper  time  for  carting  manure  varies  much  with  the  circumstances  and 
economy  of  the  farm.  Where  the  triennial  course  with  a  fallow  is  followed,  the 
time  for  carting  is  between  the  spring  sowing  and  harvest ;  the  dung,  therefore, 
consists  of  that  which  has  been  collected  during  winter,  which  in  those  farms 
where  the  cattle  are  driven  into  the  stable  during  the  night,  has,  in  addition,  the 
ni^htsoil  of  the  summer  preceding,  and  of  the  same  sprine ;  the  greatest  nart  of 
this  manure  is,  therefore,  entirely  decomposed ;  that  which  was  last  placea  upon 
the  manure  heap  being  the  only  unfermented  part.  The  careful  agriculturist 
will,  therefore,  use  those  diflfereni  sorts  of  manure  separately :  that  which  is 
fresh,  he  will  apply  to  the  damper  and  colder  land,  whilst  the  other  portion  will 
be  used  on  those  parts  which  are  warmer  and  drier. 

Winter  manure  is  bet  t  suited  for  seed  crops,  whilst  fresh  litter  is  particularly 
adapted  to  potatoes,  especially  in  clay  soils,  because  it  diminishes  their  tenacity 
^nd  allows  the  plant  to  come  in  contact  with  the  atmosphere ;  and  in  this  case 
all  the  manure  should  be  put  in  the  row  where  the  potato  is  planted,  as  we  shall 
describe  in  its  place.  Other  crops,  and  especially  cabbages,  do  better  with  de- 
composed manure ;  indeed,  on  light  land,  this  is  essential  to  their  success.  Af- 
terwards, the  manure  for  beans  and  peas  may  be  carted,  and  this  can  either  be 
buried  or  spread  over  the  soil.  Part  of  the  manure  collected  since  the  middle  of 
summer  may  be  used  for  the  corn  crops  of  autumn  ;  though  in  this  mode  of  cul- 
tivation these  crops  are  never  thoroughly  manured,  still  an  additional  dressing 
is  sometimes  of  benefit :  at  other  times  this  jmrt  of  the  manure  is  carried  on  to 
the  stubbles  destined  for  fallow  crops  and  the  vegetables  of  the  foUowirg  spring. 
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There  are  yarious  opinions  as  to  the  time  when  manure  should  he  plowed  into 
the  fallows.  Some  think  the  plowing  before  the  last,  whilst  others  think  this 
practice  hurtful,  inasmuch  as  the  next  plowing  is  very  apt  to  brinff  the  manure 
to  the  surface.  For  my  own  part,  I  am  of  opinion  that  it  is  decidedly  better  that 
it  should  be  carted,  so  as  to  be  buried  by  the  first  plowing,  if  this  plowing  does  ! 
not  take  place  till  near  the  middle  of  summer.  The  method  of  leaving  it  to  the 
last  plowing  is  decidedly  bad,  and  one  of  the  principal  causes  for  the  failure  of  a  | 
crop ;  the  manure  can  never  be  sufiiciently  mixed,  but  remains  in  lumps,  which  I 
in  some  places  heats  too  much,  whilst  in  others  it  never  gets  decomposed,  but 
remains  nearly  in  the  same  state  for  years.  This  causes  great  inequality  in  the 
growth  of  the  plants,  some  being  drawn  up  in  strong  gross  patches,  which  har- 
bor insects  and  other  vermin,  and  are  very  likely  to  be  cut  off  in  the  winter ; 
whilst  others  are  weak  and  sickly.  Some  persons  are  prejudiced  against  the 
method  of  manuring  before  the  last  plowing,  from  the  idea  that  the  manure 
loses  its  juices,  and  lavors  the  production  of  weeds.  On  the  contrary,  the  seeds 
and  roots  of  weeds  are  much  better  destroyed  by  this  means ;  and  the  young 
plants  buried  by  the  plow  increase  the  fecundity  of  the  soil.  An  attentive  ex- 
amination of  these  facts  will  remove  this  prejudice,  which  has  obtained  amongst 
agriculturists  from  a  want  of  having  paid  sufficient  attention  to  the  subject. 

The  proper  distribution  of  manure  is  of  such  importance,  that  it  demands  the 
utmost  care ;  a  too  abundant  use  of  it  is  sometimes  as  detrimental  as  not  suffi- 
cient, from  its  causing  the  crops  to  be  laid ;  there  is  a  maximum  of  quantity 
which  should  be  employed,  and  to  exceed  which,  is  attended  with  great  risk  of 
spoiling  the  crop  ;  it  is  impossible  to  fix  this  quantity,  as  it  must  vary  with  the 
nature  of  the  soil.  Wet  clay  land  will  require  more  manure  than  that  which 
is  hot,  sandy,  and  calcareous  ;  but  heat  has  so  considerable  an  efiect  oa  the  crop, 
that  when  tne  temperature  is  very  favorable  to  vegetation,  the  quantity  of  ma- 
nure which,  in  ordinary  seasons,  would  have  been  only  sufficient,  will  cause  the 
blade  to  be  thick  ;  it  follows,  therefore,  that  the  difference  between  the  harvest 
on  rich  and  on  poor  lands,  in  these  seasons,  is  less  than  it  would  have  been  in 
common  or  bad  seasons  ;  therefore,  when  manuring  for  an  immediate  crop,  it  is 
better  to  be  rather  below  than  above  the  maximum. 

Where  there  is  an  abundance  of  manure,  it  is  better  not  to  manure  immediately 
before  wheat,  but  rather  to  manure  for  those  crops  which  are  never  injured  by  a 
too  profuse  vegetation,  such  as  most  of  the  root  crops,  with  the  exception  of  po 
tatoes,  which  may  be  over  manured  ;  also  maize,  cabbages,  and  such  vetches  aa 
are  cut  for  green  fodder.  These  products  absorb  a  sufficient  portion  of  the  juices 
from  the  manure,  so  that  the  following  crop  is  never  injured.  The  manure  loses, 
in  a  greater  or  less  degree,  not  only  its  heat  and  activity,  but  also  its  excess  of 
hydrogen  and  azote,  whilst  it  retains  nearly  all  its  carbon. 

It  is,  however,  more  frequently  necessary  to  pay  attention  to  the  opposite  er- 
ror, to  see  that  those  fields  which  require  manure  should  at  least  have  the  full 
minimum  quantity  necessary  for  them ;  and  it  is  a  common  rule  in  this  case,  to 
manure  fully  those  principal  fields  on  which  we  may  the  best  rely  for  the  har- 
vest of  grain  and  straw,  even  should  the  less  important  fields  be  passed  over 
without  manure.  It  is  but  too  often  that  this  rule  has  to  be  brought  into  prac- 
tice, nevertheless  we  must  guard  against  too  great  extension  of  it,  by  giving  to  the 
principal  fields  more  than  is  necessary,  and  by  this  means  retrenching  from  those 
which  have  the  greatest  want  of  it.  It  is  true  that  the  larger  quantity  lavished 
on  the  good  land,  may  produce  more  immediate  advantage,  than  if  the  overplus 
had  been  spread  on  poorer  land  ;  but  the  deprivation  of  manure  on  this  land,  will 
injure  it  to  a  much  grteter  degree  than  will  be  compensated  for  by  the  more 
abundant  crop  on  the  good  soil.  Even  if  there  should  be  a  sufficiency  of  manure 
for  each  field,  attention  must  be  paid  to  the  soil  of  each,  if  we  wish  to  keep  them 
all  at  the  same  point  of  cultivation. 

To  heavy  clay  lands  a  larger  portion  of  manure  must  be  given  at  a  time,  be- 
cause they  can  bear  it  without  risk  of  the  crops  being  laid ;  whilst  a  smaller 
quantity,  instead  of  producing  an  effect  upon  them,  will  probably  be  retarded 
in  its  fermentation,  and  will  consequently  remain  in  the  state  in  which  it  was 
carried  on.  Upon  a  light,  hot  soil,  the  manure  is  <]uickly  decomposed,  and  a  ! 
very  abundant  supply  may  have  a  bad  effect,  in  causing  the  crops  either  to  fall 
or  to  scorch  up.     The  lighter  Und  is,  the  more  it  gains  by  being  manured  fre- 
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auentlT,  but  with  small  quantities  at  a  time.  It  appears,  however,  an  established 
tact,  that  in  a  number  of  years  the  two  qualities  of  soil  will  require  an  equal 
proportion  of  manure. 

Manure  is  generally  reckoned  by  two  or  four-horse  wagon-loads,  or  by  one- 
horse  cart-loaas. '  With  a  good  team  a  four-horse  wagon-load  is  reckoned  at  20 
cwt ;  a  two-horse  load  at  14  cwt. ;  but  nothing  is  more  indeterminate  than  the 
quantity  of  manure  loaded  into  a  wagon,  as  it  depends,  not  only  on  the  streneth 
of  the  cattle,  but  on  custom,  the  state  of  tlie  roads,  the  distance,  &c.  The 
weight  of  the  same  manure  will  also  yary  according  to  whether  it  be  damp  or 
dry  ;  when  we  wish  to  reflate  the  quantity  of  manure  according  to  its  weighty 
it  will  be  necessary  to  weigh  a  load  from  time  to  time,  so  as  to  arrive  at  a  pretty 
accurate  judgment  of  the  quantity  carted :  this  operation  can  very  easily  be  man- 
aged by  a  steel-yard,  which  will  be  found  a  very  useful  instrument  in  rural  econ- 
omy, 20  cwt.  2,000  lbs.  (about  one  ton  Enfflish)  is  a  medium  load  for  a  four- 
horse  wagon :  but  with  a  strong  team  is  oUen  carried  in  the  summer  time,  and 
on  ffood  roads,  30  cwt.  3,000  lbs.* 

There  is  still  greater  uncertainty  in  estimating  manure  according  to  bulk,  be- 
cause it  depends  so  much  on  the  decree  of  fermentation  it  has  undergone.  A  cu- 
bic foot  of  long  dung  (very  strawy  dung)  will  weiffh,  perhaps,  not  more  than  44 
lbs. ;  whilst  a  cubic  foot  of  rotten  dung  will  weigh  56  or  58  lbs. ;  therefore,  the 
quantity  of  juices  contained  in  the  manure  has  more  reference  to  weight  than  to 
bulk. 

To  an  acre  of  land,  five,  eight,  or  ten  loads  of  one  ton  English,  is  often  em- 
ployed— the  first  would  be  caUed  a  light  dressing,  the  second  a  good  dressing, 
and  the  third  a  strong  dressing  ;  and  would  amount  to  about  8i  ounces  upon  a 
square  foot. 

Carrying  the  manure  on  to  the  land  is  an  operation  requiring  much  attention  to 
the  number  of  hands,  of  horses,  and  wagons,  to  be  employed ;  so  that  there 
shall  be  no  waiting  for  wagons  on  the  part  of  those  occupied  in  (Tiling  them ; 
and  also  that  the  horses  may  be  kept  constantly  employed,  and  ready  to  be  yoked 
to  the  loaded  wagon,  as  soon  as  they  return  with  the  emnty  one ;  it  is  impossi- 
ble to  say  how  many  persons  it  is  necessary  to  employ ;  out  'generally  one  man 
and  a  half,  or  a  man  and  woman,  to  each  team :  but  if  the  manure  is  in  a  con- 
densed state,  and  the  work  goes  on  freely,  this  number  will  hardly  be  sufficienL 
The  proportion  of  manure  to  be  deposited  in  the  field,  can  be  better  arrived  at 
by  separating  the  small  heaps  farther,  or  placing  them  nearer  to  one  another, 
than  by  altering  their  bulk  :  a  load  of  one  ton  will  make  about  nine  small  heaps 
of  249  lbs.  each.  It  will  then  be  easy  to  determine  the  distance  these  heaps 
should  be  separated  from  each  other,  so  as  to  give  the  required  proportion  per 
acre.  Sometimes  it  is  thought  advisable  to  manure  one  part  of  a  neld  more  than 
another ;  the  high  parts  will  require  more  than  the  lower  around,  particularly 
near  the  bottom  of  small  hills,  for  the  juices  of  the  manure  Irom  these  hills  will 
of  themselves  pass  to  the  lower  ^ound  surrounding  them.  It  is  not  at  all  an 
uncommon  thing  to  find  the  opposite  carried  into  effect,  from  an  idea  that  manure 
does  little  good  upon  hills  ;  and  the  laborers  are  not  unwilling  to  follow  a  plan 
which  is  attended  with  less  trouble ;  it  is,  therefore,  very  requisite  that  a  proper 
person  should  be  appointed  to  see  that  the  manure  is  deposited  in  the  proper 
places,  and  to  keep  the  teams  to  regularity  in  the  distribution  of  their  time. 

When,  independently  of  the  laborers  employed  in  carting,  there  are  still  other 
hands,  it  is  best  to  employ  them  in  spreading  the  manure,  which  will  be  done 
with  more  facility  from  its  being  less  consolidated  in  the  little  heaps,  which  is  a 
ttill  farther  motive  for  not  leaving  it  on  the  land  without  spreading. 

It  is  very  essential  to  divide  and  scatter  the  dung  well,  there  must  therefore 
be  no  want  of  laborers  for  this  purpose,  and  an  intelligent  man  should  be  employ- 
ed to  follow  the  spreaders,  and  to  separate  any  lumps  of  manure  which  they  may 
have  neglected. 

It  is  idso  necessary  to  see  that  the  manure  is  well  buried  by  the  plow,  for 
which  persons  should  be  employed  with  forks  and  rakes  to  follow  the  plow,  and 
to  separate  it  in  an  equal  manner  in  the  furrows,  when  several  plowings  are  to 
follow ;  it  is  not  of  so  much  consequence  if  a  little  litter  is  left  uncovered,  but 
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Seat  care  should  be  takea  that  it  does  not  collect  in  front  of  the  plow,  so  as  io 
nn  little  masses  in  some  imrts,  whilst  other  [mris  are  deprived  of  it. 

la  some  countries,  it  is  the  custom  to  mix  the  litter  with  all  kinds  of  veeetable 
substances,  or  even  with  earth,  and  to  leave  it  entirely  to  decompose ;  by  this 
means,  the  liquid  and  volatile  parts  are  better  preserved;  and  if  the  addition 
which  has  been  made  consists  of  turf,  these  parts  will  be  more  intimately  com- 
bined with  the  earth,  and  exercise  their  action  upon  it.  This  method  causes 
several  decompositions  and  combinations,  which  would  not  otherwise  have  been 
attained  till  a  much  later  period.  It  is  not  even  beyond  probability  that  the 
water  itself  becomes,  in  part,  decomposed,  and  enters  mto  these  combinations  in 
a  solid  form. 

Sometimes  all  the  materials  of  which  the  compost  is  to  be  made  are  brought 
to  the  receptacle  for  manure,  and  there  formed  into  a  heap,  or  what  is  still  bet- 
ter, the  heap  is  made  in  the  field  where  it  is  to  be  employed,  which  spares  a 
double  carting  of  the  substances  collected  on  the  dung-hili. 

There  are  two  methods  of  forming  these  composts. 

(a).  The  several  matters  of  which  they  are  composed  are  divided  into  different 
layers,  and  placed  one  above  the  other ;  at  the  bottom  of  the  heap  a  bed  of  turf 
or  of  earth  is  placed,  five  or  six  feet  larger  on  each  side  than  the  extended  heap  ; 
^then  a  layer,  about  a  foot  thick,  of  the  freshest  dung  that  is  to  be  had ;  above 
this,  another  layer  of  turfts  or  earth ;  if  there  are  any  other  matters  capable  of 
putrefaction,  they  are  placed  upon  this  bed,  which  is  covered  with  another  layer 
of  dunc^,  and  so  on,  till  it  has  arrived  at  a  hight  of  five  or  six  feet ;  it  is  th» 
covered  with  another  layer  of  earth.  Quick-lime  is  often  mixed  with  these  com- 
posts, but  the  lime  must  not  be  in  immediate  contact  with  the  dung,  because  it 
causes  it  to  decompose  too  speedily,  and  to  too  great  an  extent.  The  lime  is 
therefore  placed  between  two  layers  of  earth,  or  between  the  earth  and  any  other 
substances  which  are  difficult  to  decompose,  such  as  the  leaves  of  trees,  and 
things  of  that  description.  When  the  sides  of  the  bed  of  the  dang-hill  have  be- 
come saturated  with  the  liquor  from  the  heaps,  they  are  turned  over,  and  spread 
upon  the  surface.  The  compost  then  heats,  and  fermentation  commences,  and  it 
is  left  till  this  fermentation  has  subsided.  When  no  more  heat  is  felt  in  the  in- 
terior of  the  heap,  it  is  turned  over,  so  that  the  part  which  was  above  becomes 
the  bottom,  and  that  which  formed  the  sides  is  turned  into  the  middle.  Some- 
times a  fresh  bed  of  earth  is  placed  below  the  heap. 

The  heap  when  turned  over  is  made  long  and  narrow,  resembling  a  roof,  in  or- 
der that  it  may  be  more  exposed  to  the  air ;  because  it  is  thought  that  by  this 
means  it  is  increased  in  weight  and  quality,  and  it  certainly  causes  a  great  in-  i 
crease  of  nitre.  Those,  therefore,  who  pay  much  attention  to  composts,  turn 
them  over  very  frequently,  in  order  that  a  fresh  surfiice  may  be  constantly  expo- 
sed to  the  air. 

(b)»  Other  agriculturists,  particularly  when  they  have  a  great  variety  of  sub- 
stances to  be  formed  into  manure,  bring  them  all  to  the  place  where  the  dtmg- 
hill  is  to  be  made,  and  deposit  them  separateljr  round  it.  The  bed  of  earth  for 
the  bottom  of  the  heap  is  then  formed  in  the  middle;  the  laborers  then  surround 
the  heap,  and  each,  with  a  shovel,  throws  the  substances  as  they  lie  round  it 
into  the  bed,  by  which  means  the  whole  mass  is  equally  mixed  throughout. 
Thus  loam,  earth,  turfts  of  grass,  moss,  the  leaves  of  trees,  particularly  of  pine 
trees,  saw-dust,  and  the  remains  of  animal  or  vegetable  matter,  and  very  often, 
in  addition  to  this,  lime,  ashes,  soot,  and  fresh  litter,  are  all  incorporated,  and 
the  mixture  wetted  with  the  liquid  which  drains  from  the  manure,  or  with  urine. 
A  larger  or  smaller  quantity  of  lime  is  employed,  according  to  the  difficulty  or  fa- 
cility with  which  the  substances  forming  the  mass  can  be  decomposed ;  those 
substances  containing  acid  are  slow  of  putrefaction,  and  therefore,  will  require 
more  .lime ;  whilst,  on  the  contrary,  if  there  is  much  animal  matter  in  the  com- 
post, lime  may  be  spared.  This  dung-hill  should,  like  the  former,  be  allowed  to 
remain  quiet  till  the  fermentation  is  past,  when  it  should  be  turned  over  several 
times. 

Those  who  disapprove  of  decomposing  stable  manures  on  a  dung-hill,  look  upon 
this  mixture  as  a  useless  increase  of  lam>r ;  this  manure,  they  say,  would  be  suf- 
ficiently mixed  and  incorporated  with  the  earth  by  plowing,  and  it  would  have 
been  accomplished  in  a  far  simpler  and  easier  manner ;  besides,  they  allege  that 
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the  putrid  fermentation  of  manure  in  the  soil  is  very  advantageous ;  and,  as  far 
as  conceals  cold  argillaceous  soils,  they  are  quite  correct.  But  ivhai  is  a  stronger 
objection  to  the  general  use  of  those  composts  is,  that  in  them  stable  litter  can- 
not be  brought  into  use  till  the  year  following,  which  is  of  great  importance 
where  manure  is. not  over  abundant ;  for,  independently  of  the  products  immedi- 
ately drawn  from  the  application  of  fresh  dung,  these  products  will  again  yield 
more  manure  before  the  compost  will  be  ready  for  use. 

It  appears,  therefore,  that  these  composts  should  only  be  made  where  there  is 
an  abundance  of  manure,  or  where  there  is  a  considerable  quantity  of  substances 
not  easy  of  decomposition  ;  and  in  these  cases  it  will  be  found  of  great  advantage 
as  a  sort  of  reserve,  and  will  ensure  the  farmer  a  rich  return  for  his  labor. 

Numerous  experiments  have  tended  to  prove  that  the  best  wa3r  of  usinff  com- 
post consists  in  spreading  it  over  the  soil  without  burying  it.  It  is  carried  after 
the  seed  plowing,  and  spread  abroad  by  being  thrown  from  the  wagon  in  shovel- 
fuls by  men  stationed  there ;  the  seed  is  then  sown  in  the  ground,  which  is  after- 
wards harrowed,  or  receives  a  very  light  plowing.  The  compost  may  even  be 
spread  over  the  ground  after  the  sowings  have  taken  place,  if  such  a  proceeding 
be  deemed  expedient.  It  is  sometimes  spread  over  autumnal  com,  but  is  more 
frequently  reserved  for  the  spring  cereals  when  their  vegetation  has  commenced. 
This  metnod  of  manuring  is  productive  of  the  most  astonishing  effects,  while  a 
very  small  portion  of  the  compost  is  actually  used.  The  testimony  of  persons  | 
who  have  themselves  practiced  it,  as  well  as  the  high  estimation  in  which  it  is  < 
keld  throughout  whole  kingdoms,  serve  to  attest  its  utility  and  the  benefits  deri- 
ved from  it.  In  Hertford,  a  lar^e  county  of  England,  this  practice  has  been  , 
adopted  from  time  immemorial ;  indeed,  they  scarcely  use  any  other  species  of  i ' 
manure.  The  English  term  this  mode  of  manuring  «  top-dressinff.'^  The  system 
of  cultivation  in  the  above-mentioned  county  is  not  otnerwise  distinguished  by 
any  peculiarity,  yet  the  crops  are  remarkably  fine,  and  the  agriculturists  there 
declare  that  they  are  never  known  to  fail.  These  men  attribute  an  almost  mag- 
ical influence  to  the  practice  of  spreading  compost  over  the  cereals  during  their 
vegetation.  According  to  them,  when  wheat  has  been  partially  destroyed  by  the 
severity  of  winter,  or  burely  injured  by  frost,  drouth,  or  humidity,  becomes  dis- 
eased, and  can  scarcely  be  said  to  vesetate,  the  compost  produces  the  most  mar- 
velous effects  as  soon  as  it  is  applied.  They  assert  that  the  plants  may  almost  |! 
be  seen  to  renovate  and  regain  tneir  verdure.  This  beneficial  effect  of  compost 
is  confirmed  by  the  unequivocal  testimony  of  almost  every  writer  on  English  Ag- 
riculture. 

It  is,  therefore,  evident  that  not  only  actual  advantages  but  also  security  against 
evil  is  to  be  derived  from  the  possession  of  an  active  manure  of  this  nature,  and 
without  any  sensible  diminution  of  that  dung  which  is  absolutely  necessary  to 
meet  the  wants  of  the  current  year. 

In  many  writings  an  innumerable  variety  of  directions  for  compounding  this 
mixture  are  to  be  found,  in  which  the  exact  weight  and  measure  of  each  separate 
substance  is  given  with  all  the  formality  of  a  medical  prescription.    But  this  is 
downright  pedantry ;  ail  that  can  be  said  on  the  subject  resolves  itself  into  the  . 
following  precept:    <*  Collect  every  vegetable,  animal  and  mineral  substance  | 
which  you  have  at  your  disposal,  taking  care,  however,  that  the  latter  consist  of 
such  matters  as  are  proper  for  the  purpose :  mix  them  well  together,  add  a  little 
quick-lime  and  as  much  earth  as  will  absorb  the  gases  evolved  by  these  various  ' ' 
substances ;  allow  them  all  to  remain  in  a  heap  until  they  are  thoroughly  fer- 
mented, and  then  mix  or  stir  them  repeatedly  until  they  are  transformed  into  an 
homogeneous  mass." 

Where  there  is  a  scarcity  of  straw,  various  vegetable  substances  are  used  for 
the  purpose  of  absorbing  and  retaining  the  excrementitious  matters,  and  formmg 
a  dry  bed  for  the  cattle,  as  well  as  for  increasing  the  quantity  of  the  manure ; 
because  the  vegetable  substances  devoted  to  this  purpose  are  much  sooner  in- 
duced to  enter  into  putrefaction  when  mingled  and  saturated  with  animal  excr^ 
ments  than  if  left  to  themselves.  The  propriety  of  using,  and  the  selection  to  be 
made  of  these  varieties  of  litter,  therefore,  depend  as  well  on  the  qualities  which 
render  them  fit  to  furnish  the  cattle  with  a  dry,  healthy  bed,  as  upon  the  great- 
er or  less  disposition  which  they  have  to  enter  into  decomposition. 

The  litter  m  most  general  use,  after  straw,  is  the  leaves  of  trees,  and  espe-    ' 

(648[  ' 


oially  of  those  belonging  to  the  family  of  pines.  The  forests  of  those  countries 
in  wnich  there  is  almost  always  a  scarcity  of  straw  are  chiefly  composed  of  pines 
or  of  trees  of  that  kind,  consequently  an  abundance  of  leaves  can  be  collected 
from  the  ground  and  intermingle'd  with  mosses.  When  these  leaves  are  inter- 
mixed with  the  excrements  of  animals,  they  become  decomposed  much  sooner 
than  they  otherwise  would  be ;  nevertheless  they  retard  the  fermentation  of  the 
manure,  which  must  then  be  allowed  to  remain'  in  the  heap  much  longer  than 
would  be  necessary  if  the  excrements  of  the  cattle  were  mixed  with  straw  only. 
When  once  the  decomposition  has  taken  place,  the  dung,  so  far  from  being  inferior 
to  that  which  is  simply  composed  of  straw  and  excrements,  appears  to  be  in  no 
small  degree  superior  to  it,  because  the  pine-tree  leaves  contain  a  far  greater 
proportion  of  nutritive  juices  than  ihe  straw. 

0<ik  leaves  are  not  easily  decomposed,  and  contain  an  astringent  matter  which 
is  highly  injurious  to  vegetation  so  long  as  the  leaf  remains  undecomposed.  Ma- 
nure, therefore,  which  is  partly  coinposed  of  oak  leaves  must  not  be  removed 
from  the  heap  for  a  considerable  period,  if  we  would  derive  actual  benefit  from 
the  use  of  it.  If  it  is  placed  in  the  pound  before  it  is  thoroughly  fermented,  its 
leaves  remain  liiere  for  a  lon^  time  before  they  rot,  and  may  prove  rather  preju- 
dicial than  otherwise,  especially  to  light  soils. 

The  leaves  of  beech,  walnut,  and  chestniU  trees,  while  yet  green,  certainly 
appear  to  be  even  more  iniurious  to  vegetation  than  those  ot  the  oak,  since  little 
Of  no  grass  ever  srows  under  these  trees ;  but  when  mixed  with  dung,  they  soon 
lose  their  baneful  properties  and  rapidly  decompose.  Myself  and  several  brother  ^ 
agriculturists  have  seen  much  more  beneficial  eflfects  resulting  from  the  use  of  i 
manure  made  with  the  leaves  of  beech,  walnut  and  chestnut  trees  than  from 
that  which  contained  oak  leaves. 

The  leaves  of  the  alder,  willow,  and  poplar  also  seem  to  have  the  property  of  \ 
being  rapidly  decomposed;  but  they  possess  little  consistence,  and  tend  very 
slightly  to  increase  the  volume  of  the  excrements  which  they  receive.  There  are 
many  districts  and  agricultural  undertakings  in  which  these  leaves  are  reckoned 
\xpoa  as  an  essential  part  of  the  litter,  because  nearly  or  quite  the  whole  of  the 
straw  is  reserved  for  winter  fodder  for  the  cattle ;  and  on  account  of  the  general 
arrangement  oi'  thin^,  it  would  be  absolutely  impossible  to  do  without  t^is  ad- 
ditional litter.  But  it  is  well  known  that  woods  and  forests  are  in  no  small  de- 
gree injured  bv  this  practice,  and  the  harm  done  to  the  trees  far  surpasses  the 
scanty  profit  derived  from  this  false  economy.  The  obligation  of  furnishing 
leaves  for  this  purpose  has  become  an  exceedmgly  burdensome  tax  on  the  pro- 

Erietors  of  parks,  forests,  or  other  wood  lands,  and  one  which,  it  is  to  be  feared, 
rom  the  existing  system  of  cultivattion,  there  will  be  considerable  difficulty 
in  abolishing.  When  the  owner  of  the  forest  himself  makes  use  of  the  privi- 
lege, and  uses  it  with  moderation  and  discernment,  there  cannot  be  a  doubt  that 
he  will  occasionally  derive  great  and  real  benefits  from  it ;  but  those  who  hold 
this  right  over  the  property  of  another,  are  seldom  very  particular  as  to  the  man- 
ner in  which  they  exercise  it. 

In  countries  where  heath  and  broom  are  very  plentiful,  these  plants  are  used 
for  litter,  when  the  substances  which  we  have  been  describing  are  all  exhausted. 
Sometimes  the  heath  is  mown  or  cut,  while  at  others  it  is  torn  up  from  the  soil 
with  a  species  of  hoe  adapted  for  the  purpose ;  and  thus,  not  only  the  plant  it- 
self, but  also  that  portion  of  the  mould  which  clings  to  its  roots,  is  taken  away. 
Although  this  plant  can  hardly  be  said  to  become  decomposed  in  a  course  of  a 
year,  nevertheless  the  animal  excrements  with  which  it  is  mixed,  render  it  so 
soft  and  deprive  it  so  completely  of  the  astringent  matter  which  it  contains,  that 
when  transported  to  the  land  it  soon  becomes  perfectly  decomposed  and  diviied» 
In  a  part  of  the  principality  of  Lüneburg,  of  the  bishopric  of  Breme,  and  in 
Pomerania,  many  persons  r^rd  this  plant  as  so  indispensable  to  ruraJ  econo- 
my, that  they  hesitate  to  extirpate  it  or  to  bring  those  spots  which  are  overrun 
with  it  into  cultivation,  because  they  cannot  conceive  the  possibility  of  doing 
without  this  plant  in  the  formation  oi*^  their  manure  ;  in  fact,  it  wUl  be  impossi- 
ble to  do  without  it  so  long  as  the  present  arrangement  of  their  rural  economy 
remains  in  force.  Many  agriculturists  who  hold  the  right  of  gathering  heath  on 
the  land  of  others,  and  who  rigidly  exact  that  right  to  the  uttermost,  are  ena- 
bled to  maintain  land  of  the  most  inferior  quality  in  a  wonderful  state  of  fertility. 
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Bat  as  this  plant  grows  slowly,  especially  when  the  surface  of  the  soil  is  torn 
up  with  it,  It  will  probably  require  a  hundred  acres  of  heath  to  maintain  an  acre 
or  arable  land  in  good  condition  ;  this  practice,  therefore,  can  only  be  carried  into 
effect  on  small  estates,  surrounded  by  an  immense  extent  of  uncultirated  land. 
If  the  heath  must  be  gathered  from  any  considerable  distance,  a  great  dewl  of 
time  will  be  lost,  and  the  laborers  and  teams  will  be  employed  in  this  operation 
during  a  considerable  portion  of  the  year.  Frequently  it  is  actually  more  diffi- 
cult to  procure  su£Bcient  heath  to  ameliorate  an  acre  of  land  than  it  would  hare 
been  to  cover  the  same  extent  with  marl  or  mould.  Nevertheless,  few  appear 
startled  by  the  expenses  attendant  on  the  former  proceeding,  while  they  would 
pause  ere  they  ventured  to  adopt  the  latter ;  so  much  do  prejudice  and  the  force 
of  habit  govern  our  actions. 

The  agriculturists  are  not  contented  with  spreading  the  heath  under  the  cattle, 
but  they  also  mix  with  the  manure  the  portions  of  earth  and  turf  dragged  up  at 
the  same  time,  and  form  a  heap  of  these  substances  in  the  field,  which  they  suf- 
fer to  remain  untouched  until  the  whole  mass  is  thoroughly  decomposed.  When 
this  manure  is  mixed  with  a  small  quantity  of  animal  excrements  and  is  thor- 
oughly consumed,  a  small  portion  of  it  is  spread  over  the  fieldi,  where  it  will 
often  produce  very  fine  crop»  of  rye  and  buckwheat  As  very  few  weeds  shoot 
up  from  it,  the*land  does  not  require  a  fallow,  but  is  capable  of  bearing  six  or 
seven  consecutive  crops,  which,  however,  progressively  aecline  in  value.  Per- 
sons who  are  not  aware  of  all  the  difficulties  attendant  on  the  acquisition  of  this 
manure,  regard  it  as  in  the  highest  degree  desirable  and  beneficial,  and  heath 
lands  as  of  the  greatest  possible  utility.  The  celebrated  De  Luc,  in  his  travels 
through  these  countries,  considered  this  practice  as  a  weighty  reason  for  deciding 
against  the  division  and  enclosure  of  commons  and  uncultivated  lands.  There 
can  be  no  doubt  that  there  are  cases  in  which  heath  may  be  used  as  litter  with 
the\  greatest  possible  advantage..  This  is  especially  the  case  in  sheep-folds, 
where  this  plant  is  readily  decomposed  by  the  action  of  the  excrements  of  these 
animals. 

Many  other  vegetable  substances — as  reeds,  rushes,  aquatic  plants,  the  genet 
or  way-thorn,  moss,  fern,  &c. — may  be  used  as  litter  when  nothing  else  can  be 
obtained.  Some  of  them,  and  especially  those  which  when  burned  yield  a  great 
deal  of  potass,  produce  a  very  fertilizing  mould.  The  more  green  and  succulent 
they  are  when  placed  under  the  cattle  to  receive  the  dung,  the  more  rapidly  do 
they  decompose ;  but,  when  in  this  state,  they  <]o  not  afibrd  so  wholesome  a  bed 
for  the  cattle.  After  having  become  dry,  these  plants  are  not  decomposed  with- 
out difficulty  ;  and,  therefore,  the  manure  of  which  they  form  a  part  must  be  suf- 
fered to  remain  on  the  heap  for  a  greater  length  of  time.  Reeds  arc  not  easily 
decomposed  unless  they  have  been  on  the  roof  of  some  building  for  a  considera- 
ble period,  and  become  softened  by  exposure  to  the  atmosphere  ;  they  then  ap- 
pear to  produce  a  particularly  good  manure. 

The  sweeping  of  bams  should  not  be  mixed  with  manure  without  the  great- 
est circumspection  being  exercised,  if  we  would  avoid  the  danger  of  infesting  the 
land  with  weeds.  The  vitality  of  the  seeds  contained  in  these  sweepings  is  not 
entirely  destroyed  even  by  the  process  of  fermentation ;  the  best  way  of  making 
use  of  these  matters  is  to  mix  them  with  the  manure  intended  for  the  meadow 
land. 

In  low,  damp  situations,  a  substance  similar  to  moss  is  frequently  found,  filled 
with  all  sorts  of  aquatic  plants,  and  which  may  be  advantageously  substituted  for 
peat.  When  this  substance  is  dried,  it  is  peculiarly  adapteid  for  the  formation  of 
lit^r,  because  it  is  promptly  decomposed  by  the  dung,  has  a  strong  tendency  to 
alAörb  moisture,  and  produces  a  valuable  kind  of  manure.  But  it  ought  not  to 
be  used  while  any  other  kind  of  litter  can  be  procured,  because  it  might  better 
be  transported  to  the  fields  in  its  natural  state,  where,  after  having  been  mixed 
with  straw  manure,  it  will  be  foimd  to  decompose  rapidly  and  thoroughly. 

Sometimes,  and  especially  in  sheep-folds,  turf  or  peat  is  used  for  litter,  when 
it  is  of  a  li^ht  texture.  We  shall  have  to  treat  of  this  subject,  and  of  the  prop- 
erties of  this  substance,  when  speak  iiig  of  manures  in  general. 

Many  agricultural  writers  have  advised  the  use  of  earth  as  litter.  Turfs  takan 
from  places  where  they  are  altogether  useless  may  thus  be  converted  into  mould, 
and  afford  an  excellent  manure  ;  and  there  is  no  doubt  that  this  substance  is  con- 
fer,©, 
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aidoimbiy  ameliormted  bf  its  transit  throa^h  the  stable»  where  it  absorbs  the  urine 
and  superabundant  humidity  of  the  excrements  in  general.  But  pure  earth  can 
nerer  actually  become  manure  ;  it  can  only  absorb  the  dung  and  a  portion  of  the 
urine.  Besides  its  being  a  rery  difficult  matter  to  keep  the  cattle  dry  on  such  a 
bed,  this  practice  is  productiye  of  much  heary  lab<v  and  cartage ;  as  the  earth 
has,  in  the  first  place,  to  be  dug  up  and  brought  to  the  stable  or  cow-house,  in 
order  to  be  thrown  underneath  the  cattle,  and  subsequently  taken  away  and 
transported  to  the  fields.  I  do  not  think  that  I  eyer  saw  this  practice  carried  in- 
to efiect,  nor  am  I  aware  that  it  exists  any  where,  excepting  in  those  Enfflish 
counties,  Norfolk  and  Suffolk,  where  the  sand  thrown  up  by  the  sea,  and  which 
is  for  the  most  part  composed  of  shells  and  lime,  is  carted  while  dry,  and  con- 
yeyed  lo  the  stables  to  be  employed  as  litter  ;  this  is,  howeyer,  only  the  case  in 
towns.  The  dung  which  is  mingled  with  this  species  of  sand  ought  to  be  yery 
actiye. 

The  transporting  of  earth,  and  especially  marl,  to  the  dung  pits  or  steads,  and 
placing  it  there  for  the  purpose  of  saturating  it  with  dung-water,  is  quite  another 
matter.  An  excayation  in  the  form  of  a  basm  is  made  in  the  middle  of  the  heap, 
into  which  the  fluid  is  poured ;  and,  in  order  to  facilitate  the  introduction  of  the 
liquid  or  dung-water,  holes,  extending  to  this  basin,  are  bored  in  the  heap,  with 
a  pole  or  bar  of  iron,  in  different  places.  When  the  earth  is  sufficiently  impreg- 
nated with  this  fluid,  it  is  conyeyed  to  the  fields.  Sometimes  the  dung  heap  is 
surrounded  with  a  wall  of  earth,  in  the  form  of  an  enclosure  or  embankment,  on 
which  a  little  canal  or  gutter  is  hollowed,  to  receiye  the  superabundant  moisture 
of  the  heap.  When  the  wall  of  earth  has  remained  in  this  state  for  seyeral  years, 
and  has  consequently  absorbed  a  great  quantity  of  the  emanations  arising  from 
the  yards  in  which  the  cattle  are  enclosed,  it  is  conyeyed  to  the  fields,  where  it 
produces  wonderful  effects.  But,  preyiously  to  undertaking  this  operation,  how- 
ever beneficial  and  useful  it  may  be  in  itself,  the  expenses  which  will  be  occa- 
sioned by  the  carrying  of  the  earth  to  the  farm  yards,  and  thence  again  to  the 
fields,  as  well  as  the  labor  attendant  on  the  watermg  of  it,  should  be  calculated. 

Howeyer  general  and  advantageous  the  custom  may  be  of  making  use  of  straw 
and  other  substances  for  the  purpose  of  collecting  the  excrements  of  the  animals, 
and  forming  a  litter  for  the  cattle,  it  is  not  universal.  Cattle  are  not  unfrequently 
kept  in  stables  and  cow-houses,  both  during  winter  and  summer,  without  any  lit- 
ter, especially  in  countries  and  farms  where  breeding  and  fattening  of  cattle  form 
the  principal  aim  and  object  of  the  undertaking.  The  arrangement  of  stables 
devoted  to  this  practice  varies  considerably ;  in  general,  the  floor  on  which  the 
cattle  are  stalled  is  formed  of  boards,  which  incline  slightly  from  the  head  to  the 
hinder  parts  of  the  animals.  At  the  edge  of  this  flooring,  and  behind  the  ani- 
mals, is  a  gutter  or  conduit  of  masonry  or  plaster,  into  which  all  the  excrementi* 
tious  matters  fall,  or  are  swept  with  a  broom,  as  soon  as  they  are  voided.  There 
are  oAen  pumps  or  water-courses  in  these  stables,  which  are  immediately  used 
to  wash  away  the  excrements.  In  order  that  the  animals  may  not  soil  them- 
selves, or  become  dirty,  care  is  taken  to  keep  their  tails  suspended  ;  this  is  done 
by  means  of  a  fine  cord,  which,  passing  over  a  pulley  attached  to  the  ceiling,  has 
a  weight  at  its  opposite  extremity  proportionable  to  the  weight  of  the  tail,  which 
LS  thus  kept  from  falling  (xi  the  floor  and  becoming  fouled,  and,  at  the  same  time, 
IS  not  drawn  up  too  roughly.  Or,  the  cattle  are  Iwiged  on  a  plaster  floor,  pierced 
with  holes  communicatmg  with  a  reservoir  of  masonry  or  cement,  in  order  that  . 
they  may  be  kept  dry.  The  urine  and  liquid  portion  of  the  manure  collect  in  i 
these  reservoirs,  and  thence  flow  out  throu£fh  gutters  into  the  tanks  or  pits  in-  < 
tended  for  their  reception.  That  portion  of  the  excrements  which  retains  its  con- 
sistence is  thrown  behind  the  animals  aj^ainst  the  wall ;  and  so  much  care  is 
taken  each  time  to  cleanse  the  place,  that  it  is  as  neat  and  clean  as  the  floor  of  a 
room.  This  practice  not  only  contributes  to  the  health  of  the  animals,  but  also 
to  the  quality  of  their  milk— specially  as,  w  herever  it  is  pursued,  they  are  care- 
fully curried  down  and  brushed. 

In  other  undertakings,  recourse  has  been  had  to  a  far  more  simple  arrange- 
ment, but  one  that  is  not  so  beneficial  to  the  cattle.  Then  the  building  destined 
for  the  animals  are  so  narrow  that  they  are  obliged  to  draw  up  theit  hind  legs  in 
a  manner  wholly  contrary  to  nature,  in  order  to  be  able  to  face  the  manger.  Be- 
hind them  is  an  excavation  of  a  foot  and  a  half,  or  two  feet  deep,  and  into  this 
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the  excrements  and  the  urine  of  the  animals  fall,  proyided  that  they  are  not 
standing  aslant.  They  must,  therefore,  be  tied  very  close  together,  in  order  to 
compel  them  to  face  the  manger  exactly,  both  while  standing  up  and  Iving  down ; 
which  they  certainly  would  not  do  if  they  had  the  power  of  moving  either  to  one 
side  or  to  the  other.  The  cattle  must  be  well  accustomed  to  this  fashion,  or  their 
legs  will  inevitably  slide  backwards  and  fall  into  the  excavation ;  and  thus  the 
legs  and  thighs  will  be  liable  to  excoriation  and  injury. 

Whatever  may  be  the  difference  which  exists  between  these  two  methods  of 
stalling  cattle,  it  is  not  in  that  alone  that  the  management  of  the  manure  varies. 
The  large  excrements  are  either  carried  out  of  the  stable,  and,  having  been 
mixed  wiih  straw,  are  made  into  regular  heaps,  care  being  taken  that  the  pure 
dung  shall  be  in  the  centre,  and  that  which  is  mingled  wiih  straw  on  the  outside, 
and  these  heaps  are  occasionally  watered  with  dung-water  ;  or  else,  a  slight  lit- 
ter of  straw  is  occasionally  strewed  under  the  cattle ;  a  little  water  is  pumped 
up  and  added  to  the  excrements  which  the  gutter  or  excavation  already  contains ; 
the  straw  is  thrown  into  this  gutter  by  a  fork,  and  there  worked  tmckwards  and 
forwards  in  order  to  make  it  take  up  as  much  of  the  large  excrements  as  possi- 
ble, and  then  conveyed  to  the  dung-heap  on  the  outside  of  the  stables.  More 
water  is  subsequently  pumped  up  and  carefully  mixed  with  those  excremeuti- 
tious  matters  which  remain  in  the  gutter,  until  the  whole  forms  an  equal  and 
flowing  liquid,  which  is  then  propelled  through  the  open  gutters  to  the  tanks  or 
reservoirs  intended  for  the  reception  of  the  liquid  manure. 

By  these  means  the  large  excrements  mingled  with  straw  are  kept  entirely 
separate  from  the  liquid  manure,  and  either  one  or  the  other  is  made  use  of,  as 
circumstances  require. 

It  is  necessary  to  have  several  tanks  or  reservoirs  for  the  reception  of  the  liquid 
manure,  and  also  that  the  canals  should  be  constructed  so  as  to  fill  first  one  and 
then  another.  In  fact,  before  this  fluid  can  be  used  with  any  de^ec  of  advan- 
tage, it  must  have  undergone  a  species  of  fermentation  or  putrefaction ;  until  this 
putrefaction  has  been  brought  aoout,  it  must  be  covered  up  and  kept  from  con- 
tact with  the  open  air,  and  only  stirred  now  and  then.  These  tanks  or  reservoirs 
are  successively  emptied  when  the  fluid  which  ihe^  contain  has  reached  the 
proper  degree  of  fermentaticxi,  and  are  then  filled  again. 

Very  great  commendation  is  bestowed  on  this  practice,  and  on  the  value  and 
quality  of  the  manure  which  it  produces ;  but  I  cannot  help  considering  that  a 
great  deal  of  exaggeration  must  be  mingled  with  it.  It  is  asserted  that  with  the 
assistance  of  the  straw  as  much  dung  is  obtained  as  there  would  have  been  if 
the  animals  had  been  littered  down  in  the  usual  way,  and  that  this  dung  is  ren- 
dered more  active  and  fertilizing  by  the  pains  which  arc  taken  to  collect  it ;  and 
it  is  farther  asserted  that  they  have  liquid  manure  in  addition,  which,  from  the 
eflfect  which  it  produces,  is  equally  as  valuable  as  the  concrete  dung,  if  not  more 
so ;  and  that,  consequently,  this  practice  produces  twice  if  not  thrice  as  much 
manure  as  would  have  been  obtained  under  the  ordinary  course  of  proceeding. 
This  seems  to  me  to  be  such  an  absolute  contradiction,  that  I  cannot  allow  my- 
self to  be  convinced  of  the  truth  of  these  assertions,*  until  well  authenticated 
comparative  experiments  shall  have  attested  their  correctness.  I  do  not  mean 
to  deny  the  fact  that  a  much  greater  quantity  of  nutritive  juices  may  be  produced 
by  this  than  by  the  ordinary  mode  of  proceeding,  because  more  complete  decom- 
position and  new  combinations  of  elementary  matters  may  thus  be  brought  about. 
General  experience  has  proved  beyond  a  shadow  of  doubt,  that  liquid  manure 
produces  a  ver^  beneficial  efi*ect,  especially  on  sandy  soils,  to  which  it  restores 
some  portion  of  thajt  consistency  of  which  they  have  been  deprived  by  reiterated 
plowings  and  ameliorations  of  strawy  dunff.  All  kinds  of  animal  and  vegetable 
refuse  are  thrown  into  the  tanks  destined  for  the  reception  of  the  liquid  manure, 
and  especially  human  urine. 

*  The  actnal  adTUxtamt  arising  from  the  nie  of  animal  excrements  in  a  liquid  fbnn  as  manure,  contlila 
in  that  aasimilation  to  tbe  organs  of  plants  with  these  excrements  have  undergone  daring  the  fermentation 
of  the  Hqnid,  and  in  the  greater  degree  of  facility  which  a  liauid  form  nvea  them  of  coming  into  immediate 
oontact  with  the  plants  and  being  immediately  absort»ed  and  difTnsed  throughout  their  substance,  and  dios 
re-producing  vefetable  matter  promptly.  There  is  not  a  doubt  that  a  giren  quantity  of  excrements  may, 
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unaer  this  form,  yield  double  ; 


;  auadruple  as  much  produce  as  they  would  have  done  had  the  excre- 


ments been  employed  in  a  concrete  form.    This  practice  may,  therefbre,  prove  exceedingly  adTantageous 
In  rural  undenakin«»  which  do  not  possess  a  sufficiency  of  manure,  supposing  that  the  texiure  of  the  soil 
is  Ught  enough  to  admit  of  the  constant  use  of  liquid  manure  without  any  bad  effects  being  produced. 
(6R2)  [Prmeh  7>twiiL 


L 


Although  it  is  far  from  beine  my  intention  to  dispute  the  advantages  attendant 
<m  this  practice,  yet  I  think  that  previous  to  the  adoption  of  it,  it  would  be  as 
well  to  be  aasigred  that  these  advantages  will  repay  all  the  labor  and  care  which 
are  requisite.  In  order  to  effect  this  «id,  it  should  be  brought  fairly  into  com- 
pirison  with  our  ordinary  course  of  proceeding,  in  which  also  everything  should 
oe  so  arranged  that  no  particle  shall  be  wasted.  With  us,  as  soon  as  the  duns 
possesses  more  humidity  than  it  can  retain,  the  liquid  that  oozes  out  is  collected 
and  applied :  but  if,  as  too  often  happens,  the  situation  of  the  dung-steads  or 
heaps  is  not  carefully  arranged,  and  this  fluid  is  allowed  to  drain  away  without 
beiug  collected,  then  there  can  be  no  doubt  that  an  essential  portion  of  the  ma- 
nure is  lost,  particularly  if  the  cattle  have  been  fed  on  green  meat,  or  on  very 
succulent  fodder.  Reservoirs  or  tanks  for  the  reception  of  those  liquid  portions 
of  the  manure  which,  having  passed  through  the  heap>  ooze  out,  and  would  drain 
away  and  be  wasted  if  not  collected,  are  necessary  appendages  to  every  farm 
yard. 

The  care  which  must  be  bestowed  on  liquid  manures,  and  the  difficulty  of 
transporting  them,  are  neither  so  great  nor  so  laborious  as  many  persons  suppose. 
The  liquid  can  easily  be  drawn  up  from  the  stone  or  cement  tank  which  contains 
it  by  means  of  a  pump,  and  transferred  to  large  vats  or  casks  constructed  for  the 
purpose.  These  vessels  are  then  placed  in  wagons  for  the  purpose  of  being  car- 
ried to  the  fields;  at  the  back  part  of  them  a  hole  or  opening  is  made,  to  which 
is  attached  a  box  or  board,*  into  which  or  on  which  the  liquid  falls,  and  is  thus 
diffused  in  an  equal  nuumer  over  the  land  as  the  cart  moves  onward.  The  cart 
is  driven  faster  or  slower,  according  as  it  is  deemed  advisable  to  manure  the  soil 
more  or  less  abundantly. 

The  liquid  manures  are  specially  devoted  to  those  crops  which  will  bear  rich 
ameliorations,  which  are  prompt  and  energetic  in  their  action,  as  the  wild  cab- 
bage. Some  agriculmrists  reserve  them  for  clovers  and  other  artificial  meadows, 
or  for  natural  pastures.  With  regard  to  cereals,  they  m^y  easily  be  rendered  too 
thick  if  the  soil  on  which  they  are  sown  is  ameliorated  with  manure  of  this  kind, 
unless,  indeed,  the  liquid  is  very  weak  or  has  been  diluted  by  an  admixture  of 
water.  Liquid  manures  are  never  so  advantageous  as  when  applied  to  sandy 
soils,  which  they  render  tolerably  consistent  and  more  adapted  for  the  retention 
of  moisture.  In  soils  of  a  mediocre  quality,  liquid  manure  and  dung  are  em- 
ployed alternately ;  but  the  use  of  liquid  manure  will  never  replace  that  of  dung 
on  tenacious  and  argillaceous  land. 

Liquid  manure  can  never  be  so  advantageously  employed  as  in  restoring  the 
requisite  degree  of  moisture  to  dung  which  has  become  so  dry  as  to  cease  to  fer- 
ment. Wherever  this  is  the  case,  the  heap  should  immediately  be  watered  hf 
this  fluid. 

Lastly,  in  enumerating  all  the  various  animal  manures,  we  must  not  omit  to 
mention  that  arising  from  the  folding  or  cotting  of  sheep  or  cattle  on  arable  land. 
The  animals  are  turned  during  the  night  into  a  fold  enclosed  by  lathes,  hurdles, 
or  twigs.  By  these  means  the  excrements,  and  even  the  vapors  which  emanate 
from  their  bodies,  are  c(xicentrated  within  the  space  assigned  to  them ;  and  in 
order  that  these  substances  may  be  more  thoroughly  incorporated  with  the  soil, 
the  land  generally  receives  a  slight  plowing  before  the  cattle  are  enclosed  on  it. 

This  practice  is  usually  followed  only  with  sheep.  A  somewhat  similar  pro- 
ceeding has,  however,  been  occasionally  adopted  with  the  other  kinds  of  cattle. 
Oxen  which  have  been  put  up  to  fatten  are  enclosed  in  a  certain  space  of  ground 
in  the  neighborhood  of  tne  most  abundant  pasturage,  or  of  those  divisions  of  fod- 
der which  are  destined  for  their  consumption  ;  straw  is  littered  over  these  enclo- 
sures, which  mixes  with  the  excrements  voided  by  the  cattle  and  serves  to  col- 
lect them.  By  these  means  the  dung  is  turned  to  grent  account ;  whereas,  if  it 
were  voided  over  the  pasturage,  it  would  be  rather  injurious  than  otherwise,  and 
in  a  great  measure,  wasted.  Some  persons  have  even  gone  so  far  as  to  establish 
an  enclosure  of  this  nature  for  geese,  and  profess  to  have  derived  considerable 
advantage  from  it.  These  things  are,  however,  of  rare  occurrence,  the  practice 
is  in  general  solely  confined  to  sheep ;  and  opinions  are  yet  very  n^uch  divided 
•  with  respect  to  the  advantages  and  msadvantages  that  result  from  folding. 

*  SeTorel  well  coiutracted  carts  for  the  diatributlon  of  liquid  ma&ure  hare  been  inrented  by  oar  nuMt «» 
perienoed  agricattuxBl  implement  maken. 
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It  etill  remains  a  question  whether  this  close  confinement  of  sheep  be  injuTious 
to  their  health  and  fleece.  It  is  only  the  strongest  and  most  vigorous  breeds  that 
can  support  it.  In  England  there  are  many  fine  long-wooled  breeds  to  which  it 
proves  uital ;  although  the  same  animals  when  allowed  their  liberty,  and  suffered 
to  run  in  the  open  air  are  vigorous  and  healthy  both  in  summer  and  winter. 

Although  the  sheep  of  our  countrv,  and  even  those  of  pure  Spanish  breeds,  can 
support  this  system  without  being  Killed  by  it,  nevertheless  they  thrive  better 
when  allowed  to  run  at  liberty  during  the  night,  or  sheltered  beneath  a  roof  from 
the  inclemency  of  the  weather :  this  practice  is  very  injurious  to  lambs.* 

Independent  of  the  difference  in  the  health  of  the  animals,  folding  at  night  in 
littered  yards  combines  all  the  advantages  of  folding  on  arable  land  without  anv 
of  its  disadvantages ;  the  excrements  there  become  mixed  with  the  straw,  ana 
produce  a  manure  which,  if  not  quite  as  active  as  that  yielded  by  the  fold  or  pen, 
IS  more  durable  in  its  effects. 

On  the  other  hand,  the  pen  or  fold  has  this  actual  advantage,  it  saves  the  la- 
bor and  expense  of  carrying  the  manure ;  and  the  farther  the  fields  are  removed 
from  the  farm  buildings,  the  greater  is  the  advantage  derived,  especially  when 
the  roads  which  lead  to  them  ai^  bad.  Hence  arises  one  great  inducement  to  the 
a^iculturist  to  have  recourse  to  this  practice,  especially  in  mountainous  coun- 
tries, and  on  hill  farms.  Another,  is  the  want  of  straw  and  other  substances  which 
miffht  be  used  as  litter. 

Thus,  then,  it  is  evident  that  in  this,  as  in  many  other  cases,  locality  and  con« 
venience  lead  persons  to  adopt  one  course  of  proceeding  rather  than  another. 

English  agriculturists  also  allege  another  objection  to  this  system.  They  as- 
sert that  sheep-pasture  lands  rapidly  deteriorate  when  deprived  of  the  excrements 
voided  by  these  animals  during  the  night,  and  improve  as  visibly  where  the  con- 
trary course  is  pursued  ;  and  bring  forward  in  support  of  that  assertion  numerous 
incontestible  experiments,  which  t^d  to  prove  that  in  the  former  case  the  num- 
ber of  sheep  which  they  will  keep  is  annually  decreased,  while  under  the  latter 
they  are  capable  of  supporting  a  larger  number  every  year,  and  become  pro- 
gressively ameliorated ;  that,  lastly,  the  difference  between  the  fertility  of  sheep 
pastures  which  are  allowed  to  receive  all  the  dung  voided  by  the  animals  during 
the  night  and  those  which  are  deprived  of  it,  is  very  striking. 

In  repW  to  this  objection,  others  have  urged  that  if  sheep  were  allowed  the 
liberty  or  a  considerable  extent  of  pasturage  during  the  night,  they  would  still 
huddle  as  closely  as  possible  together ;  and  consequently,  instead  of  diffusing 
their  excrements  over  the  field,  would  void  them  all  in  one  place,  where  this  ac- 
cumulation would  tend  to  injure  rather  than  ameliorate  the  pasture.  And  they 
likewise  state  that  the  sheep  invariably  congregate  as  nearly  as  possible  in  the 
same  place  every  night ;  but  I  have  never  found  this  observation  in  the  works  of 
any  English  agricultural  writer,  even  of  those  who  are  most  favorable  to  the 
practice  of  foldm?  sheep.  In  my  opinion,  sheep  which  are  turned  into  pastures 
surrounded  by  hedges,  and  which  are  not  driven  together  by  the  shepherds  or 
their  dogs,  will  never  acquire  this  habit. 

The  following  regulations  must  be  attended  to  in  folding  sheep : 

1.  The  fold  or  pen  must  never  be  made  larger  than  is  absolutely  necessary : 
sheep  have  a  natural  propensity  to  crowd  as  closely  together  as  possible.  If, 
therefore,  the  enclosure  into  which  they  are  turned  is  larger  than  there  is  any 
absolute  necessity  for  it  to  be,  one  portion  of  the  land  will  be  thoroughly  amelior- 
ated, while  another  will  be  imperfectly  manured.  Not  more  than  ten  or  twelve 
square  feet  should  be  allowed  to  each  animal,  if  we  would  have  them  manure 
thoroughly  the  space  assign eil  to  them. 

2.  The  hurdles  of  which  the  pen  or  fold  is  composed  onght  not  to  exceed  ten 
or  twelve  feet  in  length,  in  order  that  the  shepherd  may  be  able  to  carry  them 
from  place  to  place  and  fix  them  in  the  ground.    The  proportionate  number  ol* 

*  Th«  effect  of  warmth  opon  the  eonrainiition  of  food  by  uimak,  ■Ithougb  by  far  tooHttle  understood,  it 
•lao  aa  examiaaiion  Ihraght  with  inanruction  to  the  tenner.  In  an  experiment  of  Lord  Dacie'*.  at  VVhitfleld, 
one  hundred  iheep  were  folded  by  tens  in  pen«,  each  pen  poMoaslnff  a  covered  shed.  From  the  10th  of  Oc- 
tober to  the  10th  of  March  each  ahoep  conanmed,  on  aa  average,  aolbs.  of  Swedes  daily.  Another  one  hun- 
dred were  folded  in  pens  of  a  simOar  size,  but  withotu  sheds  attached;  they  were  kept  durinc  the  Mune 
'''''■"  25  lbs.  each.    And  yet  the  sheep  which  ei^oyed 

more  than  those  left  unprotected. 

[Jour.  Äoy.  X#.  Ä,  vol.  ir.,  pp.  aS»-230,  voL  i,  pp.  1»-147. 


ÜmOf  and  their  daily  consumption  of  Swedes  amounted  to  25  lbs.  each. 
the  protection  of  the  sheds  increased  in  weight  3  lbs.  each  i 
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Ükthe  hurdles  need  not  be  iacreased  in  exact  ratio  with  an  increase  in  the  flock  of 
sheep.  If  we  suppose  each  hurdle  to  be  ten  feet  lonff,  and  that  each  sheep  ought 
to  he  allowed  a  space  of  ten  feet  in  extent,  a  flock  of  two  hundred  animals  will 
require  eighteen  nurdles ;  and  a  flock  of  three  hundred  only  twenty  hurdles,  if 
the  pen  is  constructed  in  the  form  of  a  square.  Besides,  a  small  flock  requires 
equally  as  manv  attendants  as  a  large  one,  and  consequently  the  expense  of  each 
separate  animal  is  diminished  in  proportion  as  the  aggregate  number  is  increased. 
On  this  account,  it  is  seldom  deemed  advisable  to  fold  less  than  three  hundred 
sheep. 

The  comparative  richness  of  the  amelioration  bestowed  on  land  by  the  practice 
of  folding,  varies  considerably.  Some  have  endeavored  to  define  it  according  to 
the  greater  or  less  extent  of  the  space  on  which  the  animals  are  enclosed  ;  oth- 
ers, by  the  time  which  they  are  suflered  to  remain  on  one  spot.  But  these  data 
are  very  unsatisfactory,  because  the  quantity  of  excrements  voided  by  the  sheep 
must  depend  entirely  upon  that  of  the  food  which  they  have  consumed  ;  and  their 
value  will  be  in  proportion  to  its  fattening  quality.  If  the  pasturage  is  abundant 
a  given  number  of  sheep  will  manure  the  spot  on  which  they  are  enclosed  as  ef- 
fectually in  one  night  as  they  could  do  in  two  or  three  if  kept  upon  scanty  pas- 
tures.   Every  one  must  be  struck  with  the  truth  of  this  observation. 

Folding  is  divided  into  three  classes,  which  are  designated  **  complete-fold- 
ing," "  half-folding,"  and  '*  extra-folding."  If  the  pasturage  be  of  a  tolerable 
quality,  the  folding  is  said  to  be  complete  when  six  nundred  sheep  are  penned  on 
an  acre  of  land  for  three  nights ;  or,  what  amounts  to  the  same  thing,  when  one 
thousand  eight  hundred  sheep  are  folded  on  an  acre  for  one  night.  A  slight  or 
half-folding  is  said  to  have  taken  place  when  one  thousand  two  hundred  sheep 
have  passed  the  night  on  an  acre  of  land  ;  and  the  ground  is  said  to  have  received 
the  benefit  of  an  extra-folding  when  the  same  extent  of  space  has  been  occupied 
by  two  thousand  four  hundred  sheep. 

Even  supposing  the  pasturage  to  be  always  equally  good,  the  length  of  the 
nights  will  cause  no  slight  dinerence  in  the  effects  or  the  folding.  When  the 
nights  are  shortest,  the  animals  are  not  in  the  fold  more  than  eight  hours ; 
whereas,  during  the  long  nights,  they  remain  there  for  twelve  hours,  ii'not  more. 
To  this  consideration  must  be  added  another,  namely,  that  in  most  agricultural 
undertakings,  sheep,  in  general,  receive  but  a  scanty  pasturage  during  the  term 
of  the  short  nights ;  and  that  they  are  much  better  fed  in  the  spring,  when  they 
are  depastured  on  the  meadow  or  fallow  lands  previous  to  their  being  broken  up, 
or  in  the  autumn,  when  they  are  turned  on  the  stubble  fields.  In  order  to  com- 
pensate for  this  inequality,  some  persons  have  divided  the  long  nights  into  two 
equal  portions,  and  have  caused  the  sheep  to  spend  half  of  the  time  in  one  place 
and  half  in  another.  Where  the  shepherds  are  not  accustomed  to  this  mode  of 
proceeding,  the  best  plan  will  be  to  contract  the  limits  of  the  fold  during  the 
short  nights,  and  thus  make  up  the  difference  by  diminishing  the  number  of  hur- 
dles, or  arranging  them  so  as  to  enclose  a  smaUer  space.  A  similar  number  of 
hurdles  will  embrace  a  much  greater  circumference  when  set  up  in  the  form  of 
an  exact  square,  than  they  would  do  if  made  into  a  long  square.  Twenty  hur- 
dles, each  twelve  feet  long,  if  set  up  in  a  square  form,  will  enclose  twenty-five 
perches ;  but  if  the  same  number  were  arranged  so  that  there  should  be  eight  on 
each  side  and  only  two  at  each  end,  they  would  not  then  enclose  more  than  six- 
teen perches.  The  Count  de  Powdewils  has  drawn  up  a  table  for  regulating  the 
proportionate  space  according  to  the  length  of  the  nights.  It  will  be  found  in 
vol.  i.  "  Annals  of  Agriculture,"  and  clearly  indicates  the  intensity  of  the  manur- 
ing which  will  be  derived  from  the  form  given  to  the  fold  and  tne  arrangement 
of  the  hurdles. 

Sheep  are  generally  driven  into  the  fold  at  sunset,  and  not  let  out  again  until 
the  dew  is  evaporated,  because  that  vapor  would  be  very  likely  to  prove  injuri- 
ous to  them  on  account  of  the  voracity  with  which  they  then  eat.  Before  they 
are  let  out,  they  are  moved  about  in  the  fold  in  order  that  they  may  empty  them- 
selves completely,  and  that  no  portion  of  their  excrements  may  be  lost  on  the  road. 

The  kind  of  manure  produced  by  folding  is  easily  decomposed,  and,  conse- 
quently, acts  with  great  promptitude  and  energy.  It  produces  a  peculiarly  sen- 
sible effect  on  the  first  crop ;  but  its  effect  on  the  second  is  very  slight ;  and, 
where  only  a  slight  folding  has  taken  place,  it  is  not  felt  at  all.    It  is  ixdy  au  ex- 
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tra  folding,  when  two  thousand  four  hundred  sheep  hare  been  enclosed  on  an 
acre  of  land,  that  is  capable  of  producing  effects  which  endure  until  the  third 
crop ;  especially  if,  immediately  after  the  foldiuj^,  rape,  or  some  other  produce  of 
the  same  or  a  similar  nature,  is  sown  instead  ofgrain  crops.  It  is  thus  that  the 
greatest  amount  of  protit  can  be  derired  from  this  practice.  Should  such  a  course 
not  be  adopted,  there  will  be  every  reason  to  fear  that  the  cereals  will  be  laid — 
an  inconvenience  which  is  too  often  induced  by  ameliorations  of  this  nature. 

In  general,  when  the  farmer  wishes  to  ameliorate  his  land  very  considerably 
for  the  com  crops,  he  first  manures  slightly  with  stable  manure ;  and  then,  after 
having  buried  that  by  plowing,  he  folds  a  tew  sheep  there. 

Corn  crops  succeeding  the  folding  of  sheep,  especially  of  a  large  flock,  acquire 
bad  qualities,  which  cause  the  gram  to  be  rejected  by  bakers,  brewers,  and  dis- 
tillers of  brandy.     We  shall  have  occasion  to  return  to  this  subject  hereafter. 

The  soil  is  usually  plowed  before  sheep  are  folded  on  it ;  and  as  soon  as  the 
folding  has  taken  place,  they  hasten  to  bury  the  manure  thus  deposited  on  the 
ground,  by  a  superncial  plowing.  Although  this  proceeding  is  universally  adopt- 
ed, I  have  had  my  doubts  as  to  the  eligibility  of  it,  since  I  have  learned  several 
experiments  being  made  b^  agricultural  friends  of  mine,  who  assert  that  they 
have  seen  the  most  beneficial  efifects  resulting  from  folding,  when  the  manure 
was  suffered  to  remain  on  the  surface  of  the  soil  for  a  considerable  period.-^ 
There  is  no  doubt  that  great  advantages  have  been  derived  from  folding  sheep 
on  land  after  the  seed  was  sown  in  it.  I  have  seen  wonderful  effects  resulting 
from  an  amelioration  of  this  nature  bestowed  on  a  field  in  which  potatoes  had 
been  planted. 

The  practice  of  foldm«^  is  sometimes  adopted  for  the  purpose  of  manuring  hilly 
or  mountainous  pasture  lands,  or  artificial  meadows ;  and  with  great  success,  es- 
pecially where  these  places  are  difficult  of  access,  and  it  is  almost  impossible  to 
transport  manure  to  them  in  the  ordinärer  way. 

Many  persons  who  are  preiudiced  against  immediate  folding,  and  who  have  a 
superabundance  of  straw  tor  litter,  and  who  wish  to  improve  distant  or  hilly  parts 
of  their  farm  Mrith  sheep-dung,  make  movable  enclosures  in  the  neighborhood  of 
these  spots,  which  they  strew  with  an  abundance  of  litter,  and  then  drive  the 
sheep  into  them.  Sometimes  the  animals  are  only  confined  in  these  folds  at 
night ;  at  other  times  they  are  kept  there  during  the  day  also,  especially  when 
these  folds  are  sheltered  by  trees.  Thus,  they  have  the  dung  made  in  immediate 
proximity  to  the  fields  on  which  they  wish  to  use  it,  and  an  immensity*  of  labor 
IS  spared,  for  the  carriage  of  the  straw  is  far  less  expensive  than  that  or  the  dung. 
In  these  movable  folds,  the  sheep  may  be  allowed  more  room,  and  the  straw  af- 
fords them  a  more  healthy  bed  tnan  would  be  furnished  bv  the  damp  ground. 

As  all  animal  substances  form  very  active  manures,  the  fertility  of  the  soil  and 
the  amount  of  its  products  will  be  very  sensibly  au^ented,  if  not  only  the  ex- 
crements of  animals,  but  also  the  bodies  of  those  ammals  which  die,  and  all  the 
offal  from  those  which  are  slaughtered,  are  carefully  preserved  and  used  as  ma- 
nures ;  and  no  portion,  however  small,  of  these  manures  is  suffered  to  be  lost  or 
taken  away  from  the  great  and  universal  circulation  of  Nature. 

Animal  bodies,  when  deprived  of  vitality,  form  a  peculiarly  active  manure. — 
If  these  are  collected  together  in  trenches,  or  enclosures  walled  round,  covered 
with  quick-lime,  mixed  with  earth,  and  subsequently,  when  they  have  lost  their 
putrid  and  offensive  smell,  which  is  soon  carried  off  oy  the  lime,  the  whole  mix- 
ture be  well  stirred  and  mingled  together,  an  exceedingly  active  manure  will  be 
obtained.  But  if,  on  the  contrary,  these  substances  are  suffered  to  decompose  in 
the  open  air,  buried  deeply  in  the  ground,  or  thrown  into  the  water,  they  are 
withdrawn  from  the  circulation  of  organic  matter,  and  a  considerable  portion  of 
the  elements  of  life  is  thus  lost. 

Even  bones  are  softened  by  the  admixture  of  quick-lime,  and  may  then  be 
powdered  without  difficulty.  After  this  preparation  they  produce  wonderful  ef- 
fects on  land. 

On  the  sea-coast,  fish  are  not  unfrequently  used  as  manure ;  and  also  occasion- 
ally at  the  mouth  of  large  rivers,  as  is  the  case  when  an  enormous  quantity  of 
herrings  is  thrown  on  the  shores  of  the  Elbe.  But  these  fishes  must  be  covered 
with  quick-lime,  and  subsequently  mixed  with  earth,  if  we  would  derive  that 
amount  of  benefit  from  them  which  they  are  capable  of  producing.    Experience 
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testifies  that  this  mixture  is  productiye  of  wonderful  effects  whea  spread  orer  the 
sowings ;  but  that  when  the  fish  are  scattered  orer  the  soil  and  buried  before 
they  are  thoroughly  decomposed,  they  are  positiyely  injurious  in  the  first  year, 
and  productiye  of  little  adyantage  in  the  second.  The  same  may  be  obseryed 
with  regard  to  rancid  oil  of  herrings,  which  is  sometimes  used  as  a  manure. — 
When  undecomposed,  it  is,  in  common  with  all  other  oleaginous  substances, 
preiudicial  to  yegetation  ;  but  when  its  decomposition  has  been  effected  by  means 
of  lime  or  alkalies,  it  becomes  a  yery  actiye  manure,  as  numerous  experiments 
tend  to  proye. 

Horn  must  also  be  included  in  the  list  of  highly  efficacious  animal  manures. — 
It  contains  a  larger  quantity  of  decomposable  animal  matter  than  bone,  and  is 
decomposed  with  less  difficulty,  and  is  almost  entirely  dissolyed  in  nitrogen,  hy- 
drogen, carbonic  acid,  phosphorus,  and  sulphate  of  lime,  and  then  apparently  en- 
ters into  diyers  combinations  with  them  in  yarious  proportions,  producmg  therebj* 
exceedingly  fertilizing  matters.  The  sbayings  or  clippings  of  horn,  or  the  resi- 
due left  oy  turners,  comb-makers,  &c.  are  most  frequently  used  for  manuring 
land.  The  most  minute  portions  are  the  first  to  become  decomposed ;  but,  a£ 
though  their  effect  is  most  sensible,  it  does  not  last  more  than  a  year.  But  this 
effect  may  easily  become  so  ^reat  as  to  cause  the  chief  part  of  the  cereals  to  be 
laid ;  besides,  on  account  of  this  excess  of  fertility,  they  are  longer  in  arriying  at 
maturity :  the  grain  does  not  ripen  so  soon  ;  the  ears  ot  com  are  more  subject  to 
rust ;  the  grain  itself  contains  less  farina ;  and,  in  short,  the  crop  has  all  the  de- 
fects of  cereals  sown  on  land  which  has  been  ameliorated  by  the  folding  of  sheep 
— possibly  because  both  contain  too  great  a  proportion  of  nitrogen.  It  is,  there- 
fore, better  to  ameliorate  those  soils  with  horn  which  are  intended  for  the  pro- 
duction of  crops  which  are  not  liable  to  suffer  from  an  excess  of  manure.  If  some 
few  larger  pieces  are  found  among  the  sbayings,  or  if  hoofs  are  chopped'  and 
mixed  with  ihem,  the  decomposition  goes  on  more  slowly.  These  matters  do 
not  produce  much  effect  in  the  first  year ;  but  when  once  the  effect  is  produced, 
it  is  more  durable.  English  agriculturists  consider  that  from  fiye  to  six  hundred 
pounds  of  this  substance  is  a  sufficiently  rich  amendment  for  an  acre  of  land.  I 
naye  used  twenty-four  bushels  of  these  sbayings  on  that  extent  of  land.  A  bush- 
el weighs  from  twenty-four  to  thirty-two  pounds,  according  as  it  is  composed  of 
sbayings  or  large  pieces.  The  best  plan  is  to  determine  the  quantity  by  measure 
rather  than  by  weight,  because  the  tnin  sbayings  weigh  less  than  the  clippings, 
while  their  effect  is  more  prompt  and  energetic 

The  hoofs  of  animals,  of^  which  butchers  frequently  haye  an  immense  quantity 
by  them,  should  be  chopped  into  small  pieces  preyious  to  being  spread  oyer  the 
land ;  but  this  is  by  no  means  an  easy  task,  unless  the  hoof  has  been  preyiously 
softened  by  being  steeped  in  water,  to  which  a  little  lime  and  ashes  haye  been 
added,  for  a  considerable  time ;  but  hoofs  may  be  used  whole  with  considerable 
adyantage  for  the  purpose  of  ameliorating  meadows.  Where  this  is  done,  holes 
are  made  in  the  ground,  about  a  foot  and  a  half  or  two  feet  apart,  and  into  each 
of  these  is  put  the  hoof  of  an  ox,  full  of  water.  An  abundance  of  grass  shoots  up 
round  this  noof  on  the  first  year ;  on  the  second  the  amelioration  extends  yet  far- 
ther ;  and  on  the  third  year,  the  hoof  being  totally  dissolyed,  the  whole  of  the 
meadow  is  ameliorated. 

The  refuse  of  the  shambles,  consisting  of  blood,  hair,  and  all  kinds  of  filth, 
likewise  forms  an  excellent  manure :  mixed  with  earth,  and  used  in  small  quan- 
tities, these  substances  produce  prompt  and  energetic  effects.  It  would  be  al 
most  extrayagant  to  make  use  of  them  or  bury  them  as  we  should  other  manures, 
as  they  can  be  employed  with  so  much  more  adyantage  in  the  form  of  compost. 

The  same  may  be  obseryed  with  respect  to  the  ofi^  of  tan-yards.  I  here,  of 
course,  allude  to  the  animal  portions,  and  not  to  the  tan.  This  is  also  a  yery 
actiye  species  of  manure,  and  one  which  should  be  employed  in  the  formation  of 
compost,  and  spread  oyer  the  land  sparingly. 

The  hair  ana  wool  of  animals  is  composed  of  the  same  constituent  parts  as 
horn,  but  these  substances  do  not  decompose  so  rapidly,  at  least  until  they  hare 
been  mixed  with  a  little  lime.  In  England,  woolen  rags,  feathers,  and  old  hats 
are  carefully  collected  and  sold  as  manure.  They  are  thrown  into  trenches, 
sprinkled  with  quick-lime,  and  then  left  to  decompose ;  and,  subsequently,  the 
matter  thus  formed  is  mixed  with  the  soil.  It  is  an  undeniable  fact,  that  if 
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DOtUng  which  could  bv  possibility  tend  to  accelerate  or  earich  vegetation  were 
wasted  or  suffered  to  be  lost,  an  immense  increase  of  products  would  be  the 
result. 

Shoes  and  old  leather  are  not  very  easily  decomposed  by  the  simple  action  of  ' 
the  atmospheric  air,  but  if  mixed  with  a  little  quick-lime  they  speedily  enter  into 
a  state  or  decomposition,  and  are  transformed  into  a  mucilaginous  substance. 
The  residue  of  the  grease-tubs  of  tallow-chandlers,  when  not  used  for  the  pur- 
pose of  making  soap,  forms  an  excellent  manure,  but  one  which  ought  only  to  be 
applied  in  the  form  of  compost. 

The  scum  taken  from  the  boilers  of  sugar-bakers,  and  the  residue  of  these 
manufactures,  consisting,  for  the  most  part,  of  blood,  mucilage,  and  lime,  must 
not  be  omitted  in  the  list  of  animal  manures.  In  rural  undertakings,  in  the 
neighborhood  of  large  towns,  an  abundance  of  this  substance  can  always  be  pro- 
cured ;  and  it  is  a  general  opinion  that  there  is  no  variety  of  manure  which  can 
surpass  it  in  the  effects  which  it  produces,  or  which  goes  so  far. 

All  the  last-mentioned  species  of  animsd  manures  are  only  within  the  reach  of 
those  agriculturists  whose  farms  or  estates  are  situated  in  the  vicinity  of  large 
towns  or  thickly  populated  districts.* 

*  Since  M.  Thafc-  wrote,  anodier  animal  fertilizer,  the  guano,  baa  been  added  to  the  liat;  of  thia,  larae 
qnandtiea  are  now  importing  into  England.  Guano  ia,  it  aeems,  the  Kuropean  mode  of  pronoancing  me 
reruvian  word  "  bunno,"  or,  manure.  Tbia  aubatance  exiau  in  large  quantule«  m  some  of  me  roclty  ialanda 
off  the  coaat  of  Peru,  where,  in  the  courae  of  asca,  it  baa  been  formed  by  the  depoait  of  the  excrement«  of  in- 
numerable multitudea  of  aea-fowl,  who  haunt  theae  localitiea,  eapecially  during  the  breeding  aeaaon. 

**  It  fonna  irregular  and  limited  depoaita,  which  at  timea  attam  a  depth  of  hfty  or  aixiy  feet,  and  are  ex- 
cavaied  like  nünea  of  red  ochra.  Ita  real  origin  was  wcH  known  to  the  Govcnmfient  of  the  Incaa,  and  ita 
national  importance  fully  understood.  It  waa  made  a  capital  offence  to  kill  the  young  birds  on  the  guano 
ialanda."— AVeaaor  Johnstoriy  Jnar»  Rojf.  Ag.  Soe.  vol  iL  p.  IGS. 

It  e^ata,  according  to  M.  Humboldt  (D«oy'g  SUm.  Ag.  Chem.  396),  in  the  greateat  abundance  in  aome  of 
the  amaU  rocky  i^nda  of  the  Pacific  Ocean,  aa  at  Coinche,  Ilo,  Iza,  and  ^ca.  Even  when  Humboldt 
wrote,  aome  twenty  years  ainoe,  fifty  veaaela  were  annually  loaded  with  the  guano  at  Chinche  alone,  each 
trader  carrring  from  one  thouaand  five  hundred  to  two  thouaand  cubic  feet  The  guano  ia  found,  acooard- 
lag  10  Liebig  (Organic  Chem.  81),  on  the  aurface  of  theae  landa  in  atrata  of  aeveral  feet  in  thickneaa,  and  ia, 
in  Act,  the  dowly  putrefying  excrements  of  innumerable  sea-fowl  that  remain  on  them  during  the  breeding 
•eaaon.  It  Is  used  by  the  fanners  of  Peru  chiefly  aa  a  manure  for  the  maize  or  Indian  com«  and,  it  ia  aaUL 
aometimea  in  the  small  proportion  of  about  1  cwL  per  acre.  "  The  date  of  the  diacovcij  of  the  guano,  and 
of  ita introductiau  aa  a  manure,"  aaya  Mr.  Winderfelt  (Brü.  Farm.  Mag.  voL  vi,  p.  411),  "ia  uduiown,  al- 
though no  doubt  exiats  of  ita  gi-eat  antiquity.  In  man  v  part«  of  America,  where  the  soil  ia  vtricanic  or  aandy, 
BO  produce  would  be  obtained  without  the  guano.  It  naa  been  calculated  that  from  12,000  to  14,000  cwt 
"7  aold  in  the  port  of  MoUendo  for  the  uae  of  the  country  round  the  city  of  Arequipa.     In  the 


provincee  of  Taracapa,  and  in  the  valleys  of  Tambo  and  Victor,  the  csneumption  ahould  be  aomething 
more,  aa  wheat,  all  kinds  of  fhiit,  treea,  and  plants,  with  the  tingle  exception  of  the  augar<^ane,  are  manured 
with  the  guano ;  which  ia  not  the  case  with  the  district  of  Arequipa,  where  maize  and  the  potato  alone  re- 
quire iL  In  Uie  district  of  Arequipa  3  cwt  of  gnanu  are  apread  over  an  extent  of  five  thousand  aquare  yards 
(about  an  English  acre) ;  but  in  laracapa  and  the  valleys  of  Tambo  and  Victor,  5  cwt  are  required.  The  , 
land  thus  manured  in  Arequipa  produces  45  for  1  of  potatoea,  and  35  for  1  of  maize ;  where  wheat  manured 
with  horae-dung  producea  only  l8." 

There  are,  it  af^ars,  thi-ee  varictica  of  giinno,  which  bear  on  the  coast  of  Peru  different  pricea.  'The 
white  giumo  ia  considered  the  most  valuable,  aa  beine  f)reaher  and  purer.  It  ia  found  on  neany  all  the 
iilanda  along  the  coaat.  Tlte  red  and  dark  grey  are  wonh  Sa.  3d.  the  cwt ;  a  higher  price  is  given  for  the 
while  on  account  of  ita  greater  scarcity.  It  is  sold  at  the  port  of  Mollendo  at  3a.  6d.  per  cwt»  and  at  timea, 
aa  during  the  war,  it  baa  obtained  aa  hicfa  a  price  aa  ISs." 

In  a  recent  obliging  communication  (Dec.  S9. 1842)  trom  a  gentleman  who  baa  resided  many  yeara  on  the 
coaat  of  Peru  (Henry  Bland,  Eaq^  of  Liverpool),  be  obacrves,  in  answer  to  some  queaiiona  which  I  had  ad- 


to  him  with  regard  tg  the  uaea  of  guano,  the  soUa.  and  the  climate  of  Peru— 

"  The  valleys  on  the  coaat  of  Peru  consist  chieiSy  of  a  light  and  sandy  aoiL  iVb  raik  fella  upon  that  part 
of  the  coaat  where  I  have  aeen  guano  uaed.  Neither  are  the  dewa  ao  copioua  aa  to  be  eonaidered  by  the 
Peruvian  fiuraer  to  be  of  any  importance  hi  pomoting  vegetation  in  the  vaUeva. 

**Oa  lb»  tcipa  of  the  coaat  nilla  a  alight  verdure  ia  produced  by  the  dewa  in  the  winter  aeaaon,  but  it  doea 
not  remain  for  more  than  one  or  two  montha.  The  Und  of  tbi»  valleya  ia  irrigated ;  but  without  the  limita 
of  hrrigation  all  ia  a  deaert,  with  the  exception  of  the  alight  vegmwiott  I  have  alTuded  ta  Thia  ia  the  aiate  of 
the  coast  fnxn  about  5  degrees  to  22  degreea  aouth  latitude. 

"  I  do  not  believe  that  ao  small  a  quantity  aa  I  cwt  of  guano  per  acre  ia  found  aufficient  fbr  the  aoil  upon 
any  part  of  the  coaat  of  Peru,  in  the  neighborhood  of  Araqiiipa  the  first  crop  is  maize  (Indian  corn).  The 
aead  ia  town  in  driUa  or  trenchea,  and  tiw  bunchea  (thrao  or  four  planta  I  call  a  bunch)  come  up  about 
two  fSset  apart.  When  the  planta  are  six  or  eicht  inches  above  ground,  a  pinch  of  guano  (aü  much  aa  can 
be  easily  be  held  between  the  thumb  and  two  hn^era)  is  placed  around  each  bunch,  and  the  whole  ia  uattally 
irrigated  immediately  afterwarda.  Quano  ia  again  applied  when  the  plant  ia  about  tiirowhig  out  ia  Iruita,  • 
koMdifMl  ia  then  applied  to  each  bunch,  and  irrigation  immediately  foUowa.  The  next  succeeding  crops, 
potatoea  and  wheat,  are  produced  without  any  further  application  of  manure. 

"In  the  valley  of  Chaucay.  diatant  firom  Lima  aboot  foity  miles,  a  aoil  which  without  guano  ia  capable 
of  prodneing  only  15  ibr  1  of  Indian  com,  with  guano  la  made  to  produce  300  for  1.  In  apeaking  of  guano, 
the  Peruvians  say,  "  Aunque  no  sea  aanto  hace  milafiroa."— Guano,  though  no  aaint,  works  miracloa. 

*'  Guano  to  be  goad,  bemg  hi  aome  meaaure  soluble  in  water,  can  never  be  fbund  In  its  moat  powerAil 
■täte  in  any  climate  where  ndn  Aula ;  and,  conaeqnentiv,  any  that  may  be  brought  from  the  coaat  of  Pen, 
tdten  from  without  the  Uauca  q^dryiiaaa,  muat  be  of  infiurior  value  compared  wtth  that  which  cornea  from 
the  Cbinche  Ialanda ;  aituatod  in  about  10|  degreea  south  latitude,  and  about  ten  milea  dJatant  fh>m  the  main ; 
and  firom  Paquica,  on  the  coaat  of  Bolivia,  in  latitude  SI*  south.  Upon  theae  ialanda^  and  at  Paaniea»  la  the 
prindpal  depoait  of  guana  Tweorthreecargocaof  guano  from  the  eoaat  of  Chili  (when  rain  lalrafacBt) 
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Vegetable  Manures. 
Purely  vegetable  manares  are  not  nearly  so  active  and  energetic  as  those  of 
•nimal  origin ;  but»  on  Uie  other  hand,  their  effects  are  more  durable.  They  ap- 
pear to  prmluce  a  more  durable  humus  ;  but  which  is  not  so  easily  or  so  prompt- 
ly absorbed  by  the  suckers  of  plants.  An  addition  of  animal  matter,  of  fime,  or 
of  alkalies,  tends  materially  to  accelerate  their  decomposition.    A  soil  that  is 

bare  found  their  war  into  tbte  eomtrj,  mid  hav«.  I  beltov«.  bees  aold  for  Chinehe  gnano,  thoa  I^Jaring  both 
tbe  eharaeter  of  the  beet  goano  aa  a  manore,  and  the  importer  of  the  genuine  article. 
"  I  may  mention  a  circumctance  to  show  tbe  little  estimation  in  which  nitrate  of  soda,  compared  with 

Sano,  ia  held  by  the  Peruvian  farmer.  On  the  coaet  of  Peru  nHnte  of  foda  if  produced  at  a  diatanee  of 
out  forty-five  mile»  from  Iqaiqne,  the  port  at  wfaieh  tbe  principal  part  of  the  nitrate  is  shipped.  For 
nralea,  to  transport  the  nitrate  from  the  place  where  it  is  made  to  the  port  of  shipment,  the  nitrate  merchant, 
who  seQs  for  export,  depends  chiefly  upon  the  fnrmers  who  reside  m  the  Immediate  neighboriiood  where 
the  nitrate  is  ]m)dnced.  and  he  can  only  secure  their  aerricM  by  having  alwaya  ready  for  them,  in  tbe  pcort 
of  l4|uiqae,  a  return  load  of  guano»  which  they  carry  back  to  manure  their  fiuint,  after  having  carried  a  load 
of  nitrate  almost  Snm  their  own  doors  to  the  port  of  Iquioue." 

Guuno  appears,  in  the  state  in  which  it  has  been  lately  introduced  into  this  country,  to  be  a  fine  brown  or 
fown-colored  powder,  emitting  a  strong  marine  ameU ;  it  blackcna  when  heated,  and  cirea  off  stnmg  am- 
moniacal  Aunea.  When  nitric  acid  is  mixed  with  it,  uric  or  lithic  acid  is  produced.  It  has  been  analysed 
by  various  chemist«.  In  1^  an  analysis  of  a  very  elaborate  description  was  published  by  MM.  Fourcroy 
and  Vanquelin;  they  fonndinitafonrt*     '"        ..--.••         •  ^  ^.^  .        ^  ^- 

with  potash;  some  phosphate  of  lime  i 
a  little  fatw  matter ;  and  a  portion  c  ' 
eariea'  Hau,  who  found  in  guano : 


Part». 

Boneeaitfa 30-5 

fiolphatea  and  muriatea 3 

Uric  or  lithlc  acid 15 

Carbonate  of  ammonia 3 

The  compoaition  of  guano  varies,  however,  considerably. 
Klaprothf  the  variotiea  which  they  examined  contained : 
VoCLCKKL.  Kz.AraoTH. 


P^ru.  Ports. 

Urate  of  ammonia 9  16 

Oxalate  of  ammonia 10*6  0-0 

Ditto  Ume 7  12-75 

Phosphate  of  ammonia 6  0-0 

Ditto       ammonia  and  magnesia. .    2*6  0*0 

Sulphate  of  potass 5-S  0-0 

Ditto  aoda 3-3  00 

CUoiide  of  sodium  (common  aalt)    0-0  0-5 


Porti. 
Matten  volatfle  at  9iiaP.  cooaiadng  chiefly  of 

water  and  carbonate  of  ammonia IS 

Other  oiiganie  matter« 3^5 

too 

According  to  the  analyai«  of  MM.  Voelckel  and 
VomunatL.  KLavBora. 

POftfL 

00 
10 
38 


Port». 

Ditto       ammonia 4*2 

Phoephate  of  lime 14*3 

Clavandaand 4.7 

Undetermined  organic  substances, 
of  which  about  twelve  per  cent, 
is  soluble  in  water,  a  small 
quantity  of  soluble  aalt  of  iron, 
water 32*53 
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bk  a  few  words,  it  majr  be  regarded  as  an  faapure  compound  of  phosphate  of  lime,  of  urate  of  ammonia, 
and  other  salta.    Inhere  is  no  doubt  but  that  it  Is  a  very  powerftil  manure ;  the  very  composition  of  ita  sal 
would  indicate  this  ftct. 

According  to  the  analysis  of  Profeaaor  Jobnatan  the  quaotirr  of  sand  alwaya  preeentin  the  hnponed  guaao 
varies  from  two  to  eleven  per  cent ;  the  sand  consistinJrchiefiy  of  mica,  qiiartz,  and  felspar,  the  debris  of  the 
rockt  of  the  coast  of  Peru.  A  specimen,  which  Professor  Jnhnjitoa  examined,  he  describes  as  beine  "of  a  brown- 
lab-red  color ;  it  is  evidently  a  very  ancient  deposit,  and  has  undergone  mueh  deoomporition.  ft  eontisia  of  a 
powdery  portion  mixed  with  lumps  of  various  sizes.  The  latter,  when  broken,  exhibit  an  aggregation  of 
minute  crystalline  nlates,  are  much  richer  in  ammonia  than  tlint  which  is  In  powder,  and  are  free  from 
sand  and  stones.  When  broken  up.  however,  the  himps  speedily  lose  their  crvstalllne  appearance,  give 
eir  ammonia,  even  at  the  ordinary  temperature  of  the  atmosphere,  and  aaaume  uie  conditioa  of  the  pow- 
dery portion  with  which  they  are  mixed." 

It  would  appear,  from  the  results  of  the  various  trials  which  have  been  recently  carried  on  in  this  country 
upon  the  guano,  that  it  is  certabily  a  fertilizer  possessing  powerftil  effocts ;  but  it  is  pretty  clear  that  it  most 
be  uaed  in  lari^r  proportiona  than  was  formeriy  suggested — from  3  to  4  cwt:  per  acre  appear  to  be  the 
proper  proportion.  It  is  alno  evident,  from  the  trials  which  I  have  wimcsscd,  as  well  as  from  many  whose 
results  nave  been  published,  that  it  should  not  be  applied  in  Immediate  contact  with  the  seed.  If,  therefore, 
H  is  applied  by  the  drill,  which  I  believe  to  be  the  beat  mode,  it  ahould  be  applied  b^  a  separate  coulter,  and 
by  the  mode  adopted  in  the  improvf»!  Suffolk  drills,  by  which  the  manure  is  deposited  in  the  soil  so  much 
deeper  and  so  much  in  advance  of  the  seed  as  to  allow  a  portion  of  the  soil  to  be  interposed  between  the 
seeo  and  the  manure  beneath  it.  Like  all  other  concentrated  fintilizera,  it  is  pretty  certain  that  for  the  moat 
auoceastal  development  of  iu  powers  it  requires  a  considerable  supply  of  moisture,  and  will,  therefore,  pro- 
dnce  the  best  reaulu  during  wet  seasons.  It  is  uaed,  it  seems,  m  many  aituatiuns  in  Peru,  which  are  imme- 
diately afterwards  irrigntcd. 

Prom  these  fiicts,  and  fi-om  the  general  good  eflbcta  wfaieh  it  baa  been  notkad  to  produee  on  gi  mm  Isiiia 
te  8t.  Helena,  and  in  Lancashire,  and  other  of  tbe  most  rainy  Engliah  countiea,  it  is  evidently  well  adapted 
for  a  top-dressing  for  meadows,  and  low  situated  lands  in  general  This,  too,  seems  to  accord  with  the 
opinion  of  Mr.  J.'Readel,  a  very  excellent  cultivator  and  land  agent,  <^  Wltham,  who  remarks,  in  a  commii- 
nicadon  with  which  be  recent^  fiivorad  me— ^I  think  tbere  can  be  no  doubt  aa  to  aenuine  guano  beinc  a 
moat  powerfltl  fertilizer ;  and  were  I  about  to  use  it,  I  should  prefer  applying  it  as  n  liquid  manure, 

**!  am  rather  inclined  to  think  that  most  of  the  top^ressings  which  we  use  will  succeed  better  as  a  stimu- 
lant for  green  cropa.  and  probably  on  graasland,  than  for  cereal  cropa ;  widi  me,  I  hare  found  wktm  mote 
•ubjeot  to  mildew  when  so  dressed.  The  atraw  then  is  dark  and  very  vigorous,  but  the  kernel  doea  not 
plump  up.  It  may  be  that  I  used  too  much,  and  so  tailed ;  the  appearance  was  very  like  com  grown  on  a 
dung*hüu  rank  but  not  comy." 

I  aink  also,  from  my  observatkna,  tint  if  the  goano  la  w«ll-ndzed  with  three  or  four  dmea  ita  weight  of 
iOely  aiAed  earth,  and  suffinred  to  remain  for  some  weeks  In  this  state  before  It  is  used  by  the  drill  or  up- 
plied  broadcast,  that  ita  effecta  would  be  more  considerable,  and  the  aometimea  too  powerfiil  effbcta  of 
guano  upon  the  growhtg  erop  avoidad.  [AlbuiMi  m  Quem», 
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from  time  to  time  ameliorated  with  {Hirely  vegetable  manures,  preeenres  its  fer- 
tility better ;  it  retrieves  that  richness  and  succulency  which  it  had  lost,  in  a 
much  more  durable  manner  than  it  would  if  ameliorated  with  animal  manures 
only ;  this  is  the  reason  that  land  which  has  become  yery  much  impoverished  or 
exhausted  recovers  itself  so  much  more  effectually  wnen  suffered  to  repoee, 
than  it  does  when  manured. 

We  have  already  enumerated  the  vegetable  substances  which  may  be  used  as 
litter  with  the  greatest  advantage ;  these  substances  when  mixed  with  the  ex- 
crements of  the  animals  easily  become  decomposed,  and  serve  to  moderate  the 
rapidity  with  'v^hich  the  animal  manure  putrehes. 

Dut  there  are  also  other  vegetable  substances  which  in  their  separate 
Slates  may  be  applied  to  the  manuring  of  that  soil  whence  they  have  sprung. 
They  may  be  restored  to  the  land  in  one  of  two  ways,  viz.,  either  accidentally  or 
intentionally. 

There  cannot  be  a  doubt  that  all  those  weeds  which  are  allowed  to  produce 
their  flowers  and  then  buried  by  the  action  of  the  plow,  tend  to  augment  the  fer- 
tility of  the  soil.  For,  although  the  development  of  almost  every  plant  is  in 
some  measure  dependent  on  the  mould  or  humus  contained  in  the  soil,  yet  nu- 
merous experiments  serve  to  prove  that  plants  likewise  absorb  aeriform  substan- 
ces, and  in  all  probability  the  constituent  parts  of  decomposed  water  as  well, 
which  they  transform  into  organic  matters  by  means  of  their  own  internal  me- 
chanism. It  may,  therefore,  be  admitted  as  a  fact,  that  every  vegetating  plant 
increases  the  organic  matter  and  humus  of  the  soil,  if  it  perishes  in  the  same  spot 
in  which  it  origmallf  sprang  up.  This  is  one  reason  that  a  complete  fallow  in 
which  a  great  quantity  of  grass  and  weeds  spring  up  after  each  plowing,  may  be 
regarded  as  equal  to  a  slight  manuring,  and  that  independently  of  all  the  other 
advantages  which  it  produces.  The  more  abundantly  and  vigorously  weeds 
spring  up,  and  the  greener  the  soil  becomes  between  each  plowing,  the  more  is 
it  benefited.  Those  fields  which  produce  the  greatest  quantity  of  hedge-mustard 
{erysimum)  derive  most  benefit  from  fallowing,  independently  of  the  advantage 
resulting  from  the  destruction  of  this  weed. 

There  is  not  a  single  vegetable  substance,  even  down  to  the  stubble  which 
most  crops  leave  behmd  them,  which  does  not  restore  some  portion  of  mould  to 
the  soil.  The  longer  this  stubble  is,  the  ^eater  effect  does  it  produce ;  there- 
fore, where  a  similar  quantity  of  manure  is  bestowed  on  the  land,  the  soil  b»> 
comes  less  exhausted  in  those  districts  where  it  is  customary  to  leave  the  stub- 
ble long  when  the  corn  is  reaped.  But  it  is  highly  necessarv  that  this  stubble 
should  De  buried  without  loss  of  time,  as  it  appears  that  it  only  becomes  decom- 
posed when  buried  in  the  soil,  but  that  when  exposed  to  the  air  it  dries  up  and 
turns  to  powder.  In  general  the  stubble  of  plants  which  possess  long  thick  roots 
.and  stems  deposits  a  larger  portion  of  vegetable  matter  in  the  soil  than  the  stub- 
Ue  of  corn-fields ;  but  that  which  is  productive  of  the  most  beneficial  effects 
when  buried  with  roots  and  stems  is  the  stubble  of  vegetables  which  have  not 
borne  their  seed,  or  become  dry  and  strawy,  and  whicn  contain  a  considerable 
quantity  of  mucilaginous  particles.  Hence  arise  those  ameliorating  effects  at- 
tributed to  vetches  and  clover  grown  while  green :  these  plants  shed  a  portion  of 
their  leaves  and  stems  on  the  soil,  and  thus  enrich  it  before  thev  are  gathered,  and 
generally  put  forth  fresh  leaves  and  shoots  previously  to  being  plowed  into  the  soil. 

Kothing  tends  to  improve  land  more  than  the  turf  or  accumulation  of  herbage 
^hich  is  successively  rormed  during  a  number  of  years.  The  thick  tissue  of  tne 
plants  and  their  clusters  of  roots,  the  animal  matter  of  the  dead  worms  and  in- 
sects, the  excrements  of  the  cattle  which  have  been  pastured— these  all  combine 
to  render  the  soil  peculiarly  fertile  and  capable  of  yielding  several  successive 
crops  without  the  addition  of  fresh  manure.  It  is  quite  an  erroneous  supposition 
to  attribute  this  amendment  solelv  to  rest,  since  rest  alone  could  only  have  been 
productive  of  a  negative  good.  The  better  the  condition  of  a  soil  when  laid  down 
to  grass,  the  more  herbage  will  it  be  able  to  produce,  and  the  more  will  it  profit 
by  the  term  of  repose  allowed  to  it ;  not  only  on  account  of  its  inactivity,  but  be- 
cause its  productive  powers  are  much  greater. 

The  erroneous  opinions  which  are  in  general  entertained  with  r^rd  to  the 
effect  produced  on  land  by  repose,  have  perhaps  ^ven  rise  to  the  prejudice  in  fa- 
vor oft  and  in  some  degree  contributed  to  the  mamtenance  of  the  custom  of  ooly 
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laymg  down  those  portions  of  land  to  grass  which  are  completely  exhausted,  in 
the  hope  that  by  so  doing  they  might  be  restored  to  their  pristine  fertility  and  ac- 
tivity.   And  it  cannot  be  denied  that  repose  does  produce  this  effect,  because  no 
soil  IS  ever  so  thoroughly  impoyerished  as  to  be  incapable  of  putting  forth  some 
few  shoots  and  sprouts  of  herbage :  but  the  improvement  which  results  is  much 
more  backward,  and  its  effects  much  weaker  than  if  the  land  had  been  in  a  bet- 
ter condition  when  abandoned  to  Nature.    The  more  fertile  a  soil  is  when  laid 
down  to  grass,  the  more  leaves  and  roots  and  patches  of  herbage  does  it  put 
forth,  the  more  worms  and  inserts  are  eng^dered,  the  greater  number  of  cattle 
are  pastured  on  it,  and,  consequently,  the  greater  quantity  of  excrements  are 
voided  over  it :  thus,  therefore,  the  more  it  abounds  in  nutritive  juices  when  first 
laid  to  grass,  in  the  greater  degree  will  it  be  benefited  by  the  period  of  repose. 
We  Mstow  a  most  active  ana  abundant  vegetable  amendment  on  a  soil  when 
we  sow  it  with  plants  adapted  to  its  nature,  which  will  flourish  and  attain  the 
highest  state  of  development ;  and  then  when  they  have  begun  to  flower,  either 
bury  them  by  the  action  of  the  plow,  or  have  them  eaten  off  the  nound,  or  trod- 
den in  by  cattle.     This  practice  is  of  great  antiquity :  it  was  held  in  high  esti- 
mation amon£r  the  Romans,  and  exists  at  the  present  day  in  Italy.    There  it  is 
that  the  amefioration  produced  by  a  crop  which  has  been  buried  while  green  is 
the  very  best  that  can  be  bestowed  on  a  soil,  and  is  capable  of  bestowing  on  it 
the  utmost  de^ee  of  fertility  of  which  it  is  susceptible :  indeed,  they  even  prefer 
it  when  there  is  a  sufficiency  of  animal  manure.    The  climate  of  Italy  certainly 
is  more  favorable  to  the  success  of  this  practice  than  ours,  because  those  crops 
which  are  intended  to  ameliorate  the  soil  are  not  sown  until  after  the  har- 
vest, which   is  more  forward  there,  and  because    those  crops    have    then 
more  time  than  they  absolutely  require  to  enable  them  to  attain  their  high- 
est degree  of  vegetation.    Of  all  the  plants  used  for  this  purpose,  none  were 
so  much  prized  as  the  lupinus  albus  (white  lupine.)    This  plant  has  from  time 
immemorial  been  cultivated  solely  for  this  purpose,  and  still  continues  to  be  so  in 
the  present  day ;  the  extreme  bitterness  both  of  its  seed  and  stem  precludes  all 
possibility  of  using  it  as  food,  either  for  men  or  animals.*    We  have  analyzed 
the  white  lupme  superficially,  and  mean  to  institute  a  more  minute  examination 
of  it,  and  we  found  that  it  contained  a  considerable  portion  of  mucilage,  which 
may  perhaps  explain  its  peculiar  adaptation  for  the  improvement  of  und.    Sis- 
mondi,  in  his  **  Agriculture  of  Tuscany,"  tells  us,  <<  that  the  seed  of  the  lupine, 
after  having  been  deprived  of  its  vitality,  is  buried  at  the  root  of  olive  Uees  in 
order  to  manure  them."    We  have  only  to  institute  a  few  experiments,  and  we 
shall  soon  discover  whether  or  not  this  plant  is  sufficiently  distinguished  by  its 
fertilizing  and  ameliorating  properties  to  make  it  worth  our  pains  to  cultivate  it. 
It  is  well  Known  to  all  florists  and  gardeners  that  it  thrives  exceedingly  well  in  this 
climate.    I  cannot,  however,  at  present  determine  whether,  if  sown  aAer  a  crop  of 
rye,  it  would  become  sufficiently  developed  to  be  buried  with  advantage ;  but  we 
have  several  other  plants  which  are  equally  proper  for  the  purpose,  if  not  more  so. 
The  following  are  the  properties  which  ought  to  be  united  by  those  plants 
which  are  cultivated  for  the  purpose  of  being  buried  as  vegetable  manure. 

(a).  The  plant  chosen  ought  to  be  one  adapted  to  the  texture,  qualities,  humid- 
ity, and  situation  of  the  land  on  which  it  is  to  be  sown,  in  order  that,  so  far  from 
vegetating  slowly,  it  may  shoot  up  and  flourish  with  all  possible  rapidity. 

{b).  The  seed  must  neither  be  expensive  nor  scarce,  or  it  must  be  of  such  a  na- 
ture that  a  small  quantity  of  seed  will  sow  a  considerable  extent  of  land. 

(e).  This  plant  must  attain  its  full  vigor  and  development  in  the  shortest  pos- 
sible space  of  time,  in  order  that  the  requisite  number  of  plowing  may  be  be- 
stowed on  the  fallow,  if  the  crop  be  sown  on  fallow  land,  or  that  it  may  succeed 
the  harvest  of  some  other  crop,  and  attam  its  development  that  same  year. 

(d).  It  must  be  well  adapted  for  the  purpose  of  keeping  the  soil  loose— must 
penetrate  deeply  into  it  by  means  of  its  roots,  and  cover  it  with  its  leaves. 

^e).  It  must  contain  a  considerable  portion  of  mucilage,  or  of  some  other  vegeto- 
animal  substance,  which  is  analogous  to  animal  matter. 
If).  It  must  be  disposed  to  putrescence. 
There  is  no  plant  that  unites  all  these  qualities  in  so  eminent  a  degree  as  the 

*  The  Italians  ha  re  a  method  of  preparing  the  lapine  which  depriTea  it  of  Ita  bitieriMai ;  I  have  ft«queD^  | 
hr  «MB  it  bought  and  eaten  by  the  peaaantrj,  who  appear  to  like  it  very  wdL  [FmuA  TVoiu. 
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spergula  arvensis  (com  spuny) ;  Tarious  trials  with  regard  to  its  fitaeu  far  this 
purpose  have  been  made,  almost  all  of  which  have  turned  out  well.  (Annals  of 
Agriculture  of  Lower  Sasony,  fourth  year,  section  1st,  A.)  Previously  to  plow- 
ing this  plant  into  the  soil,  cattle  may  be  allowed  to  pasture  slightly  upon  it ; 
but  then  they  must  be  suffered  to  remain  there  during  tKe  night,  if  we  would  not 
take  away  a  considerable  portion  of  the  advantages  which  might  otherwise  be 
derived  from  this  practice. 

Various  other  planu  are  used  for  this  purpose ;  those  which  hear  oleaginous 
seeds — as  rape,  &c. — are  peculiarly  well  adapted  for  it ;  several  vegetables  ap- 
pertaining to  the  class  diadelphia — as  peas,  vetches,  and  beans.  It  is  chiefly  in 
England  that  vegetables  are  used  for  this  purpose ;  even  there,  these  crops  are 
often  on  the  ground  previously  to  being  covered  by  the  plow ;  and  in  order  to  ef- 
fect this  object,  all  kinds  of  cattle,  and  especially  pigs,  are  suffered  to  feed  on 
them.  These  last-named  animals  fatten  rapidly  tnere,  and  thus  contribute  to- 
wards paying  for  the  seed,  which  would  otherwise  become  too  expensive. 

The  same  use  is  occasionally  made  of  buckwheat ;  when  this  plant  is  green  it 
furnishes  a  very  nutritive  fodder. 

Frederick  the  Great,  himself,  relates  that  radishes  have  been  sown  chiefly  with 
a  view  to  this  purpose ;  and  my  estimable  friend,  Hannstadt,  who  relates  various 
experiments  on  this  subject,  assures  us  that  beet»TW}t,  mixed  with  different  sub- 
stances, produces  a  very  active  species  of  manure.  {Annals  of  Agricultural 
Chemistry,  by  Hermbstadt,  vol.  i.  A.) 

We  must  not  overlook  a  practice  which  has  been  preserved  in  a  manner  so 
marked  and  consistent  in  all  those  places  where  it  is  known;  on  the  contrary,  I 
think  that  it  deserves  to  be  analyzed  with  all  possible  attention,  and  to  be  in- 
quired into  in  all  its  bearings.  At  first  sight,  we  cannot  help  fancying  that  there 
is  a  degree  of  extravagance  in  causiog  a  crop  which  might  be  mown,  and  con- 
sumed in  the  stable  by  animals,  to  be  crushed  by  the  roll,  or  trodden  dovm  by 
cattle.  Many  persons  are  of  opinion  that  this  kind  of  manure  will  be  equally  as 
beneficial  to  the  land  if  the  crop  is  made  to  pass  through  the  bodies  of  the  ani- 
mals, as  it  would  be  if  the  plants  were  buried  at  once ;  and  they  are  quite  right. 
But  the  extent  of  land  which  can  be  sown  with  crops  of  this  nature  will  always 
be  so  great  as  to  produce  far  more  fodder  than  is  necessary  to  supply  the  wants 
of  the  cattle,  of  which  a  certain  limited  number  is  usually  Kept ;  and  it  frequent- 
ly happens  that  it  is  not  possible  to  procure  a  sufficient  number  of  laborers  to 
gather  the  whole  of  these  crops.  Nor  is  this  all :  the  Italians  have  observed  that 
some  kinds  of  lands  are  materially  benefited  by  occasionally  receiving  an  amend- 
ment composed  solely  of  vegetable  matters ;  or,  as  they  term  it,  a  refreshing 
amelioration. 

Many  authors  have  recommended  this  practice  for  the  amelioration  of  distant 
or  detached  portions  of  land  only,  or  of  sucn  as  have  been  exhausted,  or  are  new- 
ly brought  into  cultivation ;  but  it  would  not  benefit  impoverished  soils  much, 
because  the  plants  sown  on  them  for  the  purpose  of  being  turned  into  the  ground 
as  manure,  would  vegetate  too  feebly.  Land  must  contain  succulent  matter  in 
order  to  be  able  to  pr<äuce  them  with  any  degree  of  success ;  therefore,  this  spe- 
cies of  manure  is  better  calculated  to  preserve  the  fertility  of  a  soil  than  to  lay 
the  foundation  of  it ;  and,  in  all  probability,  it  is  on  that  account  that  it  has  hith- 
erto been  so  little  used  among  us.  If  we  come  to  regard  a  field  well  covered 
with  a  thick  crop  of  vegetables,  we  may  easily  conceive  what  may  be  expected 
from  such  a  quantity  of  stems  and  leaves  when  buried  in  the  soil  for  the  purpoae 
of  manuring  it. 

All  kinds  of  vegetable  refuse  may  be  used  as  manure,  if  collected  together  and 
decomposed  by  the  admixture  of  a  small  quantity  of  animal  substances  or  lime. 

The  sweepings  of  the  kitchen,  weeds,  wood,  rotten  saw-dust,  soot,  tanner's 
spent  bark,  or  oak  bark,  from  which  the  greater  part  of  the  astringent  principle 
has  been  extracted,  may  all  be  converted  into  manure.  Those  vegetable  sub- 
stances which  yield  a  considerable  portion  of  potassa,  on  being  bunied,  are  emi- 
nently adapted  for  the  amendment  of  land  ;  or  this  number  are  the  stems  of  to- 
bacco plants,  maize,  straw,  &c. ;  but  these  should  only  be  thus  employed  when 
no  other  use  can  be  made  of  them. 

The  haulm  of  potatoes  also  possesses  the  means  of  ameliorating  land  in  a  par- 
ticularly high  degree ;  but,  in  order  that  it  may  putrefy  rapidly,  it  must  be  gath« 
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ered  together  or  mixed  with  dung  while  in  a  green  state.  An  attempt  has  been 
made  to  form  a  kind  of  compost  with  potato  haulm,  turf,  and  a  little  lime,  which 
is  said  to  have  produced  excellent  effects.  No  insignificant  quantity  of  this  sub- 
stance will  be  yielded  by  an  acre  of  potatoes.  If  the  hauhn  is  left  on  the  ground 
and  subsequently  plowed  in,  it  becomes  gradually  decomposed ;  this  circumstance 
may  serve  to  e^lain  the  reason  of  some  persons  having  believed  that  potatoes 
are  not  a  very  exhausting  crop.  The  process  of  decomposition,  however,  pro- 
gresses very  slowly,  and  retards  the  sowings  a  little. 

There  are  also  several  other  very  useful  plants,  the  stems  and  stalks  of  which 
shoot  up  to  a  considerable  bight,  and  which,  independent  of  their  actual  produce, 
are  capable  of  yielding  a  large  quantity  of  mould — a  circumstance  which,  doubt- 
less, ouffht  to  l>e  taken  into  consideration  in  making  choice  of  one  kind  of  product 
rather  than  another  ;  of  this  number  is  the  helianthus  annuut  (annual  sun&ower), 
and  the  helianthus  tuberosus  (Jerusalem  artichoke). 

Sea-weeds  and  pond-weeds  may  likewise  be  entered  in  the  class  of  vegetable 
substances  which  yield  an  active  and  energetic  manure  ;  amonff  the  former  we 
may  particularly  notice  the  variety  of  the  /uct,  and  among  the  latter  the  ehdra 
vulgaris  (common  chara),  which  is  always  covered  with  a  calcareous  mucilage ; 
but  if  we  would  derive  all  the  advantages  from  these  plants  which  they  are  ca- 
pable of  yielding,  we  must,  in  the  first  place,  cause  them  to  undergo  decomposi- 
tion, either  by  themselves  or  mixed  with  a  little  animal  dung. 

The  mud  which  is  found  at  the  bottom  of  rivers,  ponds,  and  other  places  in 
which  stagnant  water  has  remained  for  any  length  of  time,  and  the  scourings  of 
old  ditches,  are  matters  which  ought  to  be  included  in  the  class  of  vegetable  ma- 
nures ;  for  although  this  mud  is  sometimes  mixed  with  animal  matter,  and  like- 
wise contains  a  great  proportion  of  those  earths  of  which  the  neighboring  soils 
are  composed,  still  the  vegetable  substances  predominate  in  quality  if  not  in  quan- 
tity. This  substance  may  in  general  be  assimilated  to  vegetable  manure ;  that 
is  to  say,  it  is  less  energetic  and  stimulating  than  animal  manure,  but  more  du- 
rable in  its  effects,  and  richer  in  saccharine  and  extractive  matter.  It  is,  there- 
fore, termed  '*  refreshing  manure,"  and  the  most  durable  effects  are  attributed 
to  it 

In  the  Section  on  Agronomy,  we  have  already  spoken  of  the  different  kinds  of  ! 
earth,  and  of  their  nature ;  and  have  carefully  distinguished  those  which  are 
sour  or  acid  from  those  which  are  devoid  of  acidity. 

It  is  very  advantageous  to  an  agriculturist  to  discover  such  a  store  of  fertilizing 
substances  in  his  own  estate.  However  great  may  be  the  difficulties  and  expenses 
attendant  on  the  extraction  and  transport  of  such  a  treasure  to  the  fields,  they 
will  always  be  fuHy  remunerated,  and  those  who  have  it  in  their  power  to  ad- 
vance the  requisite  outlay  will  find  themselves  amply  repaid.  I  must  confess, 
however,  that  these  expenses  aye  always  very  great,  and  that  they  seldom  yield 
much  profit  during  the  first  years  of  application. 

The  principal  inconvenience  attendant  on  the  extraction  of  mud  or  mould  arises 
from  the  difficulty  in  clearing  it  from  water,  for  it  is  seldom  sufficiently  dry  when 
first  extracted.  This  may  occasionally  be  obviated  by  dig^iuff  furrows  for  the 
purpose  of  carrying  off  the  moisture ;  but,  in  general,  the  ditches  or  excavations 
m  which  the  mould  is  found  are  surrounded  by  elevations,  so  that  it  is  impossible 
to  find  any  outlet  through  which  it  may  escape.  In  this  case,  recourse  must  be 
had  to  machines  for  the  purpose  of  drawing  up  the  water  by  pumps,  or  to  some 
other  hydraulic  engines.  This  operation  must  either  be  performed  in  the  sum- 
mer, or  during  the  hard  frosts  of  winter ;  it  is  scarcely  possible  to  effect  it  in  the 
spring  and  autumn,  because  the  laborers,  having  to  stand  in  so  much  wet,  would 
be  unable  to  bear  the  cold.  In  the  midst  of  summer  this  mud  is  apt  to  exhale 
pestilential  vapors,  which  are  calculated  to  engender  fever  and  various  other  dis- 
eases, not  only  in  the  laborers  employed  in  the  operation,  but  also  in  the  inhabi- 
tants of  the  vicinity.  This  is  especially  the  case  when  the  mud  has  lain  under 
water  for  a  considerable  period.  It  is,  therefore,  generally  preferable  to  execute 
this  operation  in  the  winter  season,  provided  that  care  has  been  taken  during  the 
autumn  to  divest  the  water  which  might  otherwise  prove  an  obstacle.  This  op« 
eration  may  be  rendered  very  expensive,  by  the  difficulty  which  will  be  experien- 
ced in  cleaving  and  detaching  the  mud  when  it  is  frozen  hard,  as  well  as  by  the 
necessity  of  carting  and  transporting  the  ice  with  which  the  mud  is  firmly  united. 
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This  kind  vf  manure  should  never  be  conveyed  to  the  soil  for  which  it  is  in- 
teuded  until  it  is  perfectly  dry.  When  in  a  moist  state,  it  must  first  be  laid  in 
some  place  where  it  may  be  deprived  of  the  moisture,  and  left  there  until  every 
particle  of  water  is  evaporated ;  because  its  weight  and  volume  is  thus  considera- 
bly diminished,  and  the  carriage  of  it  rendered  less  difficult.  This  kind  of  ma- 
nure is  usually  conveyed  from  place  to  place  by  means  of  tumbrels  or  dung-carts, 
or  in  large  wheel-barrows,  the  former  bein^  drawn  by  one  horse.  Local  circum- 
stances alone  can  enable  us  to  decide  which  of  these  two  vehicles  are  most  expe- 
dient to  be  used.  If  the  mud  has  only  to  be  carried  a  little  way,  wheel-barrows 
will  certainly  be  most  proper  ;  but  where  it  has  to  be  conveyed  a  considerable 
distance,  tumbrels  will  be  least  expensive.  These  latter  cannot,  however,  be 
used  when  the  ground  over  which  the  mud  has  to  be  conveyed  is  ef  a  marshy 
nature  ;  in  that  case  a  pathway,  composed  of  boards,  must  be  made. 

This  operation  is  generally  executed  by  the  task  or  job.  Where  this  is  the 
case,  those  who  undertake  it  reckon  their  work  by  cubic  measure  or  by  the  cart- 
load. I^othing  definite  can  be  said  with  respect  to  the  usual  price  of  such  labor, 
excepting  that  it  ought  to  be  better  paid  than  almost  any  other,  because  it  is  the 
most  unhealthy  and  laborious  of  all  agricultural  operations.  Besides,  it  is  abso- 
lutely necessary  that  the  laborers  employed  should  have  some  little  brandy  to 
drink. 

If  the  mud  is  completely  putrefied,  it  should  be  put  in  little  heaps,  in  order  that 
it  may  dry  more  qufckly,  and  thot  a  greater  extent  of  surface  may  be  exposed  to 
the  iniluence  of  the  atmosphere.  But  if  it  still  contains  a  considerable  quantity 
of  undecomposed  vegetable  matter,  of  moss,  or  ajquatic  plants,  it  should  be  form- 
ed into  large  heaps  when  dry,  in  order  that  it  may  thus  become  heated,  enter 
into  fermentation,  and  the  vegetable  matter  be  thoroughly  putrefied.  This  putre- 
faction, or  decomposition,  will  be  greatly  accelerated  if  a  little  calcined  lime  or 
fresh  horse-dung  oe  mixed  with  the  mud. 

These  additions  are  particularly  necessary  to  mud  which  contains  an  acid 
quality,  even  should  it  be  completely  decomposed.  It  is  often  advisable  to  post- 
pone the  addition  of  these  substances  until  the  matter  in  question  shall  have  been 
carried  to  the  land  on  which  it  is  to  be  used ;  and  this  is  especially  the  case 
when,  instead  of  being  spread  over  it  at  once,  it  is  left  there  m  heaps,  as  the 
double  carriage  of  the  lime,  ashes,  &c.,  is  thus  saved.  This  remark  is  not,  how- 
ever, applicable  to  mud  which  dries  auickly  :  for  then,  instead  of  making  it  into 
heaps.  It  is  carried  at  once  from  the  place  whence  it  is  extracted,  to  the  land  over 
which  it  is  to  be  spread. 

If  we  would  have  this  mud  produce  prompt  and  immediate  efiects,  we  must 
add  to  it  either  animal  manure,  alkalies,  or  alkaline  substances,  which  will  in- 
crease its  solubility  ;  but  it  is  only  necessary  to  effect  this  mixture  in  the  heap, 
when  the  humus  which  it  contains  is  of  an  acid  nature.  After  the  mud  has  been 
spread  over  the  soil,  and  these  substances  have  also  been  added,  the  mixture  may 
be  effected  by  means  of  shallow  plowmgs,  and  repeated  and  careful  harrowuigs. 
An  admixture  of  marl,  especially  if  it  contains  a  considerable  portion  of  lime,  that 
of  calcined  lime,  or  animal  dung,  with  the  mud  used  for  the  amelioration  of  land, 
has  always  appeared  to  be  productive  of  very  beneficial  efiects.  It  is  not  neces- 
sary that  any  very  considerable  quantity  of'^  manure  should  be  applied  to  land 
ameliorated  with  this  substance ;  one  half  of  the  usual  proportion  will  be  quite 
sufiicient :  if  more  is  added,  the  com  crops  which  succeed  to  an  amelioration  of 
this  nature  will  inevitably  be  laid.  But  if  the  mud  is  turned  in  by  a  plowing,  and 
no  portion  of  manure  is  added,  its  efiects  will  not  then  be  perceptible  during  the  first 
crop,  whatever  they  may  be  in  the  second  ;  and  should  this  substance  oe  at  all 
of  an  acid  nature,  it  will  even  prove  injurious.  Nevertheless,  sooner  or  later  the 
advantages  resulting  from  it  will  become  evident.  They  generally  begin  to  ap- 
pear about  the  third  year,  and  then  the  efiects  produced  are  much  more  durable. 

The  quantity  of  this  substance  which  is  said  to  have  been,  or  which  ought  to 
be,  applied  to  the  amelioration  of  a  field  varies  very  much :  in  some  places  a  load 
of  sixteen  cubic  feet  is  allowed  for  a  square  perch  of  land,  and,  consequently,  one 
hundred  and  eighty  loads  per  acre ;  while,  in  other  places,  only  twenty  such  loads 
are  allowed  for  an  acre  of  land.  Some  persons  afhrm  that  it  ought  never  to  be 
spread  over  the  ground  in  less  than  one  inch  in  thickness,  while  others  maintain 
that  the  thickness  on  the  land  ought  never  to  exceed  a  quarter  of  an  inch.    But 
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this  depends  in  a  great  measure  upon  the  composition  and  nature  of  this  manure, 
since  it  will  cause  a  considerable  diflerence  in  the  effects  produced  by  it,  whether 
this  substance  contains  a  great  proportion  of  those  earths  of  which  the  soil  to 
which  it  is  applied  is  composed,  or  whether  it  contains  those  of  an  opposite  na- 
ture, or  consists  chiefly  of  vegetable  mould,  properly  so  called.  It  not  unfrequent- 
ly  happens  that  a  perfectly  black  mud  will  only  contain  eight  or  ten  parts  in  a 
hundred  of  humus,  and  all  the  rest  earth  ;  and,  nevertheless,  its  addition  to  the 
land  will  be  productive  of  beneficial  effects,  especially  when  the  kind  of  earth 
which  it  contains  is  of  a  totally  opposite  nature  to  that  of  which  the  soil  to  which 
it  is  applied  is  composed.  Thus,  for  example,  pure  clay,  refined  by  water,  is 
beneficial  and  efficacious  when  applied  to  a  sandy  soil ;  but  if  the  mud  were 
chiefly  composed  of  silicious  earth,  it  would  not  be  productive  of  any  more  effect 
than  that  resulting  from  the  humus  contained  in  it.  In  the  latter  case,  therefore, 
a  large  quantity  must  be  applied,  if  we  would  effect  anv  sensible  amelioration  in 
the  soil.  After  having  chemically  analyzed  the  mud,  tne  quantity  of  it  must  be 
calculated  which  it  will  be  necessary  to  api)ly  to  a  certain  portion  of  land  in  or- 
der that  each  square  foot,  which  bemg  six  inches  deep,  is  equal  to  half  a  cubic 
foot  and  weighs  about  fifty  pounds,  shall  receive  at  least  a  pound  of  pure  humus ; 
consequently,  should  this  substance  not  contain  more  than  ten  parts  in  a  hundred 
of  humus,  ten  pounds  of  it  must  be  applied  to  every  square  foot.  This  proportion 
will  raise  the  quantity  to  be  applied  to  two  hundred  and  fifty-nine  thousand 
pounds  per  acre ;  which,  supposmff  each  load  to  contain  sixteen  quintals,  will 
make  one  hundred  and  sixty-two  Toads  per  acre.  The  more  humus  this  sub- 
stance contains,  the  smaller  proportion  of  it  will  be  requisite  to  ameliorate  a 
piece  of  land.  I  do  not  mean  to  assert  that  a  small  quantity  of  this  mud  will  not 
be  productive  of  any  effect,  but  merely  that  a  sensible  or  durable  effect  must  not 
be  expected  from  any  amelioration  ot  this  nature  in  which  less  than  two  parts 
in  a  himdred  are  added  to  the  soil. 

The  weight  of  this  mud  is  also  susceptible  of  great  variation ;  it  is  lighter  in 
proportion  as  it  contains  a  greater  quantity  of  humus,  and  especially  when  it 
comprises  substances  which  have  not  become  thoroughly  decomposed ;  the 
strength  of  a  load  must  not,  therefore,  be  estimated  by  measure,  but  rather  by 
weight. 

It  is  of  very  great  moment  that  this  substance  should  be  carefully  mixed  with 
the  soil,  and  that  this  mixture  should  be  effected  at  once,  or,  at  any  rate,  before 
the  termination  of  the  year  in  which  the  manure  is  transported  to  the  land.  If 
it  is  suffered  to  lie  there  long  without  being  incorporated  in  the  soil,  it  agglomer- 
ates, and  forms  itself  into  clods,  which  are  a  considerable  time  before  they  fall  to 
powder  and  become  eaually  divided,  especially  in  coherent  and  tenacious  soils ; 
and,  until  it  is  thoroughly  divided  and  incorporated,  it  produces  little  or  no  eff'ect. 
It  will,  therefore,  be  better  never  to  attempt  to  sow  any  crop  after  the  first  or 
even  the  second  plowing  which  succeeds  to  the  application  of^an  amelioration  of 
this  nature,  but  to  suffer  the  land  to  lie  fallow,  during  which  time  a  perfect  in- 
corporation of  the  mud  with  every  portion  of  the  soil  may  be  effected,  by  means 
of  shallow  and  repeated  plowings,  and  careful  harrowing.  This  is  particularly 
necessary  where  the  mud  contains  a  considerable  portion  of  earth,  properly  so 
called.  The  mud  which  is  obtained  from  marshes  or  bogs,  and  which  is  not  en- 
tirely decomposed,  may  be  suffered  to  remain  on  the  soil  without  producing  any 
inconvenience,  because,  during  its  decomposition,  it  divides  and  pulverizes  with- 
out difficulty.  One  of  my  correspondents  informs  me  that  he  has  found  it  pecu- 
liarly advantageous  to  sow,  on  land  thus  amelioroted,  some  vegetable,  the 
growth  of  which-^s  very  rapid,  and  which  is  intended  to  be  plowed  in  as  ma- 
nure :  common  spurry  has  appeared  to  him  to  be  peculiarly  adapted  for  this 
purpose. 

Feat  is  a  substance  which  ma]r  also  be  employed  for  the  amelioration  of  land, 
and  especially  of  light  friable  soils ;  but  when  this  substance  contains  acid,  or, 
what  is  still  worse,  bitumen,  it  must  be  made  into  heaps,  and  sufi*ered  to  remain 
there  for  a  considerable  period,  mixed  either  with  calcined  lime,  or  strawy  stable 
dung,  or,  lastly,  with  very  fine  sand,  which  many  persons  assert  is  capable  of  de- 
stroying all  baneful  properties.  These  peat  heaps  must  be  kept  moderately  moist ; 
and  the  best  and  most  advantageous  way  of  keeping  up  the  requisite  degree  of 
humidity  is  to  water  them  with  urine  or  dung-water.    Great  advantages  have 
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frequently  been  derived  from  forming  heaps  of  alternate  layers  of  peat  and  calca- 
reous marl ;  they  must  be  very  frequently  stirred,  and  turned  over.* 

If  peat-dust  has  remained  in  heaps  for  a  long  time,  it  may  be  used  as  manure 
without  the  addition  of  any  mixture,  and  is  peculiarly  adapted  for  the  ameliora- 
tion of  argillaceous  and  tenacious  soils. 

In  the  neighborhood  of  turf  pits  this  i)roceeding  will  be  most  profitable,  on  ac- 
count of  the  triüinff  expense  which  it  will  cost. 

Lastly,  coal  and  bituminous  earth,  impregnated  with  sulphate  of  iron,  must 
not  be  omitted  in  the  enumeration  of  that  class  of  manures  which  are  of  a  vege- 
table origin  ;  this  substance  has  been  employed  With  great  success,  and  for  Uie 
first  time  on  a  large  scale,  in  the  amendment  of  land  at  Oppelsdorf,  in  the  neigh- 
borhood of  Zittau.  But,  as  the  principal  part  of  the  success  attendant  on  it  is 
mainly  attributable  to  the  sulphate  of  iron,  we  shall  recur  to  this  subject  when 
speakmg  of  those  manures  which  are  derived  from  saline  substances. 

We  shall  reserve  our  remarks  on  ashes  as  a  manure  to  the  same  place,  al- 
though this  substance  owes  its  existence  to  vegetable  matters. 

MineraN^anures, 

As  an  excessive  proportion  of  some  one  of  the  elementary  earths,  and  even  ot 
humus,  is  liable  to  prove  injurious  to  the  soil,  by  deranging  the  equilibrium  of 
its  physical  properties,  destroying  its  consistence,  or  its  disposition  to  retam 
moisture,  &c.  attempts  have  been  made  to  remedy  this  evil  by  the  application  of 
another  earth  of  diametrically  opposite  properties.  This  practice  may  be  termed 
the  physical  amelioration  of  the  soil,  in  order  to  distinguish  it  from  tne  chemical 
amelioratioTif  which  comprises  not  only  the  use  of  manures,  properly  so  called — 
that  is  to  say,  of  the  aliments  destined  ipr  the  nutrition  of  ves^etabl es — but  also  of 
the  substances  which  develop  those  äjinients,  and  prepare  them  for  being  taken 
up  by  the  roots  of  plants.  ^  ^^ 

Tnis  amelioration  of  the  physical  qualities  of  the  soil,  by  the  addition  of  an 
earth  which  is  opposite  in  its  nature  to  those  composing  the  land  which  it  is  in- 
tended to  ameliorate,  is  undoubtedly  within  the  list  of  practicable  undertakings, 
but  there  are  very  few  cases  in  whicTi  "It  can  be  effected  with  any  degree  of  ad- 
vantage. It  is  hardly  possible  to  coirept  the  defects  of  an  argillaceous  and  tena- 
cious soil  with  sand,  or  those  of  a  sandy  soil  with  clay,  excepting  in  those  cases 
in  which  the  kind  of  earth  necessary  to  efiect  the  required  amelioration  is  found 
in  the  inferior  stratum  of  the  soil  to  which  it  is  to  be  applied.  There  is  no  doubt 
that,  in  such  cases,  the  necessary  amelioration  may  be  efi*ected  by  means  of  deep 
plowings-=— so  directed,  however,  as  not  to  bring  too  thick  a  layer  of  the  virgin 
earth  to  the  surface.  In  general,  the  new  earth  can  only  be  raised  from  the  bed 
on  which  it  rests  by  means  of  deep  trenches  or  excavations,  from  which  it  is  dus 
and  thrown  up  by  the  shovel,  and  then  spread  over  the  surface  ;  while  that  earin 
which  was  formerly  on  the  top  is  cast  into  these  excavations  to  fill  them  up. 

*  Mr.  Dixon,  of  Hatherabnw,  In  LanCMhire,  in  h^  Prize  E«aiiy.  thus  descriilje«  the  result  of  his  long  ex. 
perienoe :— **  My  fnnn  is  a  strong,  retentive  soU,  on  h  substratum  of  ferruginous  clav.  My  object  was  to  im- 
prove its  texture  at  the  least  cost  For  this  purpose  wc  carted  great  quantities  of  fine  saw-dusl  and  peat 
earth,  or  bog ;  we  had  so  far  to  go  for  the  latter,  that  two  horses  would  fetch  little  more  than  three  tons  in 
one  day ;  one  horse  would  fctrh  üiree  car^IoAds  of  saw-dust  in  the  same  time.  Having  brought  great  quan- 
tiiiea  of  both  peat  and  saw-dust  into  my  &rm?]Rird,  I  laid  out,  for  the  bociom  of  a  compost  hean,  a  space  of 
cousiderable  dimensions,  and  about  three  feet  m  daoth ;  thi-ee-fouiths  of  this  bottom  was  peat,  Uie  rest  saw- 
dust; on  this  we  conveyed,  ^i/y,  the  dung  from'xne  cattle-sheds;  the  urine,  also,  is  conducted  throujrh 
ehannels  to  wells  for  its  reception  (one  on  each  side  of  the  compost  heap)  ;  common  water  is  entirely  pre- 
vented fixim  mixing  with  it  Eveiy  second  day  the  urine  so  collected  Is  thrown  over  the  whole  mass  with 
a  scoop,  and  at  the  same  time  wc  regulate  the  accumulated  dung,  lliis  being  continued  for  a  week,  an- 
other layer,  nine  inches  or  a  foot  thick,  of  peat  and  saw-dust,  (and  A-equemly  peat  without  saw-dust.)  is 
wheeled  on  the  aecoraalaled  heap.  These  matters  are  eonUnnously  added  to  each  other  during  winter ; 
and  in  addition,  once  in  every  week,  never  less  fhan  25  cwt.— more  firequcntly.SO  cwt.--of  night-soil  and 
urine ;  the  latter  are  always  laid  next  above  the  peat  or  boff  earth,  as  we  think  it  accelerates  their  decompo- 
sition. It  is,  perhaps,  prnper  here  to  state  that  the  peat  is  dug  and  exposed  to  Iho  nltemaiions  of  the  weath- 
er for  several  months  before  it  is  brousbt  to  tlie  heap  for  admixture :  by  thia  it  loses  much  of  its  moisture. 
Some  years'  experience  has  convinceu  me  of  the  impropriety  of  using  recently-dug  peat :  used  in  the  man- 
ner I  recommend,  it  is  superior  and  more  convenient  on  every  account — very  mucn  lighter  to  cart  to  the 
flum-yard,  or  any  other  situation  where  it  is  wanted ;  and  so  convinced  am  I  of  its  utility  in  cranposta  for 
eveiy  description  of  soil,  except  that  of  ibi  own  character,  that  wherever  it  can  be  laid  down  on  a  fiirm  at 
less  than  4s.  per  ton,  I  should  recommend  every  agi-icultui-ist  and  horticulturist  that  can  command  It,  even 
at  the  cost  here  stated,  to  give  it  a  fidr  triaL  8o  attractive  and  retentive  of  moisture  is  peat,  that,  ff  libemlly 
applied  to  an  arid,  sandy  soil,  that  soil  does  not  bum  in  a  dry  season ;  and  it  so  much  improves  the  texmre 
and  increases  the  produce  of  an  obdurate  clay  soil,  if  in  other  respects  rightly  cultivated,  that  actual  experi- 
ence alone  can  fairiy  determine  its  value."  [Jour.'En^.  Ag.  Sse,  vc4.  L  p.  136l 
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If  the  amdioimüag  ewrth  has  to  he  procured  from  any  considerahle  distance, 
or  to  he  raised  from  a  great  depth  in  the  ground,  these  operations  become  so  ex« 
peosiTe  as  only  to  be  practicable  in  some  few  localities  and  cases  ;  for,  in  order 
to  effect  such  an  amelioration  in  the  soil — or,  in  other  words,  to  alter  the  nature 
of  the  layer  of  vegetable  mould — a  very  large  quantity  of  earth  will  geneially  be 
requisite ;  so  great,  indeed,  that  the  soil  wfll  often  be  bought  too  dearly.  Ii  is, 
therefore,  necessary  to  calculate  what  is  the  relaticm  which  exists  between  the 
constituent  parts  of  the  earth  which  is  to  be  procured,  and  those  of  the  land 
which  we  wish  to  ameliorate ;  and,  consequently,  how  much  of  the  former  will 
be  requisite  to  effect  a  proper  and  advantageous  mixture  throughout,  at  least,  a 
depth  of  eight  inches  of  the  vegetable  mould  of  the  latter.  We  shall  thus  be  en- 
abled to  ascertain  what  will  be  the  cubic  measure  requisite  for  a  certain  given 
extent  of  space ;  and  to  calculate,  with  reference  to  all  the  local  circumstances 
of  the  case,  what  will  be  the  expenses  of  raising,  loading,  carrying,  spreading, 
&c.  A  rough  estimate  of  these  things  may  be  made  at  first,  which  we  can  sub* 
sequently  reduce,  at  our  leisure,  to  a  more  definite  calculation.  To  this  must  be 
added  the  consideration,  that  it  is  exceedingly  difficult  to  effect  a  thorough  com- 
hination  of  sand  and  clay,  unless  these  substances  are  of  a  marly  nature,  or  con- 
tain calcareous  particles:  where  such  is  not  the  case,  these  earths  cannot  be  suf- 
ficiently divided  to  incorporate  completely  with  each  other. 

If  we  convey  sand  to  an  argillaceous  soil,  or  clay  to  a  silicious  soil,  the  mixture 
cannot  be  effected  without  repeated  plowinss,  the  two  or  three  first  of  which 
must  be  as  superficial  as  possible,  and  the  others  gradually  deeper ;  to  these  must 
succeed  harrowings,  and  the  clods  must  be  broken  by  the  action  of  the  roller,  or 
by  mallets.  The  period  selected  for  the  performance  of  all  these  operations  must 
be  when  the  clods  have  attained  the  degree  of  dryness  in  which  they  can  be  most 
easily  divided  and  brokoi  by  these  proceedings :  this  generally  oecurs  about  the 
midcUe  of  summer ;  but  it  is  rarely  possible  to  complete  the  operation  in  the 
course  of  one  summer.  The  division  of  the  earth  may  be  accelerated  by  mizine 
dung  or  calcined  lime  with  it,  or  by  sowing  it  with  such  plants  as  have  roots  suf- 
ficiently strong  to  penetrate  the  clods,  and  which  may  subsequently  be  plowed 
into  the  soil  as  manure.  When  the  ameliorating  eartn  has  not  been  thoroughly 
blended  and  incorporated  with  the  soil,  so  far  from  improving,  it  rather  tends  to 
deteriorate  the  land  for  a  very  considerable  period,  for  there  are  very  few  plants 
that  will  not  be  injured  by  their  roots  coming  in  contact  with  a  soil  of  so  hetero- 
geneous a  nature.  When  we  read  in  the  works  of  ancient  authors,  or  hear  ac- 
counts of  the  success  with  which  ameliorations  oi'  this  nature  have  been  attended, 
we  may  generally  feel  convinced  that  the  earth  which  was  applied  was  a  marl 
of  a  more  or  less  calcareous  nature.  It  was  not  long  ago  that  the  operation  of 
marling  land  was  designated  in  Holstein,  ameliorating^  it  with  earth ;  and  the  \ 
persons  who  performed  it,  persisted  in  asserting  that  it  was  clay  they  applied, 
because  at  that  time  marl  was  scarcely  known  or  recognized  there.  No  really 
ameliorating  effect  can  be  expected  from  clay  until  it  Ims  been  exposed  for  seve- 
ral years  to  the  influences  of  the  atmosphere,  as  is  the  case  with  tnat  which  has 
formed  the  sides  of  ditches,  dykes,  &c.,  or  of  which  walls  have  been  constructed. 
Clay  which  has  been  thus  exposed  to  the  air  is  more  easily  divided,  and  blends 
with  the  soil  more  intimately.       ^ 

The  physical  condition  of  clayey  or  argillaceous  soils  is  ameliorated  in  a  very 
durable  manner  by  paring  and  burning  them,  because  this  operation  renders  their 
texture  more  open  and  porous,  and  deprives  them  of  their  too  ^eat  adherence  for 
water  ;  their  fragments  are  thus  rendered  less  coherent,  and,  m  point  of  physical 
properties,  somewhat  similar  to  sand.  Besides,  in  all  probability,  this  operation 
likewise  produces  a  chemical  effect  which  has  not  as  yet  been  sufficiently  ex- 
plained. 

Silicious  earth  is  that  whicli  is  most  frequently  and  advantageously  used  in  the 
amelioration  of  rich  soils  which  are  deficient  in  consistency,  and  disposed  to  re- 
tain moisture.  The  sand  which  is  conveyed  to  soib  of  this  texmre,  gradual^ 
penetrates  into  the  mould  and  fills  up  its  spongy  texture ;  it  must,  therefore,  be 
spread  over  the  surface  and  ther&  leh.  It  is  never  so  efficacious  as  when  it  is 
soread  over  land  which  is  covered  with  grass ;  it  then  renders  the  vegetation  of 
plants  growing  there  more  vigorous,  and  produces  effects  equal  to  a  very  actire 
manure.    Experiments  without  number  which  have  been  made  on  lands  of  this 
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kind,  pro7e  beyond  a  shadow  of  doubt,  that  Band  produees  a  more  bene6cial  e^ 
feet  than  even  the  most  energetic  manure :  in  fact,  manure  would  be  rather  in- 
jurious than  otherwise  to  soils  of  the  kind  of  which  we  are  now  speaking. 

The  lime  which  some  soils  naturally  contain  has  also  a  considerable  influence 
on  their  physical  properties.  Nevertheless,  when  we  add  this  substance  to  a 
<  soil,  we  think  only  of  the  chemical  effect,  because  lime  can  seldom  if  ever  be  em- 
ployed in  sufficiently  large  quantities  to  produce  any  sensible  alteration  in  the 
consistency  of  the  soil. 

Both  the  chemical  action  of  lime  and  the  effect  which  it  produces  as  a  ma- 
nure, appear  to  be  of  two  kinds.  On  one  hand,  it  acts  on  the  numus  by  acceler- 
ating its  decomposition,  and  rendering  it  soluble,  and  thus  fit  to  enter  tne  minute 
fibres  of  the  roots  of  plants.  This  is  the  reason  that  an  amelioration  composed 
of  lime  is  the  more  efficacious  the  richer  the  soil  is  in  humus,  and  that  its  action 
is  the  more  sensible  in  proportion  as  this  humus  is  of  an  insoluble  nature.  Lime 
deprives  sour  humus  of  its  acidity,  and  renders  it  fertilizing.  But,  on  the  other 
hand,  there  is  every  probability  that  by  means  of  its  carbonic  acid,  lime  also  pro- 
duces some  other  effect,  and  furnishes  the  plants  with  some  actual  nutritive  mat- 
ter. The  roots  of  certain  vegetables  in  particular  appear  to  have  the  faculty  of 
depriving  lime  of  iu  carbonic  acid,  which  it  immediately  re-absorbs  in  equal  pro- 
portion from  the  atmosphere  with  which  it  comes  in  contact  It  cannot  be  de- 
nied that  an  amelioration  of  lime  invariably  produces  some  efiect,  even  on  land 
which  contains  a  very  small  quantity  of  numus,  and  that  a  repetition  of  this 
amendment  is  never  without  its  effects ;  although  they  are,  of  course,  very  far 
inferior  to  what  they  might  have  been  if  the  sou  had  contained  more  humus,  or 
had  been  manured  with  vegetable  or  animal  matter  capable  of  producing  that 
substance.  Besides,  every  one  must  be  aware,  that  lime  communicates  a  pecu- 
liar degree  of  vigor  to  some  plants,  and  that  the  roots  of  these  can  even  penetrate 
rouffh  limestone,  and  in  a  manner  decompose  it.  This  remafl  is  particularly 
applicable  to  sainfoin,  the  tap-root  of  which  penetrates  from  ten  to  twenty  feet 
deeo  into  calcareous  stones,  and  there  puts  forth  clusters  of  lateral  roots  which 
renaer  the  stone  loose  and  friable  all  around  them.  The  deeper  the  roots  of  this 
plant  penetrate,  the  more  vigorously  does  it  shoot,  even  on  calcareous  rocks  or 
stony  places  which  are  only  covered  by  a  very  thin  layer  of  poor  soil. 

Lime  which  has  been  calcined  and  deprived  of  its  carbonic  acid  is  much  better 
adapted  for  the  amelioration  of  ]an4,  and  far  more  efficacious  than  carbonate  of 
lime.  In  its  former  state,  it  contributes  infinitely  more  to  the  decomposition  of 
decomposition  of  the  substances  with  which  it  is  united,  and  acts  far  more  effica- 
ciously on  organic  matter  than  it  does  in  the  latter.  But  we  must  admit  that  its 
increased  efficacy  arises  from  another  cause.  It  very  soon  re-absorbs  equally  as 
much  carbonic  acid  from  the  atmosphere  as  it  lost  during  the  process  of^ calcina- 
tion, especially  when,  after  having  been  thus  reduced  to  powder,  it  is  mixed  with 
the  superior  layer  of  the  soil.  But  the  carbonic  acid  which  it  has  thus  recently 
regained  is  not  in  general  so  intimately  combined  with  the  lime  as  not  to  be  ea- 
sily absorbed  by  any  plant  the  roots  of*^ which  come  in  contact  with  it.  The  lime 
continues  to  attract  fresh  portions  of  this  substance,  and  thus  a  oermanent  com- 
munication of  carbonic  acid  is  established  between  the  lime,  the  roots  of  the 
plants,  and  the  atmosphere.  This  may  serve  to  explain  the  reason  that  even  cal- 
careous soils  may  be  remarkably  fertilized  bv  the  addition  of  lime ;  and  that  a 
sensible  effect  is  produced  by  an  addition  of  this  substance,  even  when  the  soil 
already  evidently  contains  a  greater  quantity  of  it  which  has  been  accumulated 
there  by  former  amendments. 

On  no  soils  are  the  effects  of  lime  so  beneficial  as  on  those  which  contain  a 
ffreat  quantity  of  sour  humus  prejudicial  to  vegetation,  or  on  those  which  have 
'been  supplied  more  or  less  abundantly  with  animal  manure  for  a  considerable 
period  without  receiving  an  application  of  lime,  or  of  some  other  substance  of  a 
similar  nature.  In  the  latter  case,  it  is  freauently  much  more  efficacious  than  an 
amelioration  of  stable  manure  would  be ;  but  it  soon  impoverishes  the  soil  so 
much  that  in  a  very  few  years  it  becomes  indispensably  necessary  to  manure  it 
abundantly  with  rich  animal  or  vegetable  matters.  As  some  portion  of  humus, 
although  in  all  probabilidr  of  an  insoluble  nature,  always  remains  in  arable  land 
even  when  it  appears  to  ne  most  exhausted,  it  of  course  follows  that  an  applicar 
tion  of  lime  will  always  be  productive  of  very  marked  effects,  even  on  the  poor- 
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«St  BOÜB,  beeanse  it  will  call  into  action  all  the  nutritive  particles  which  thef 
contain.  A  second  amendment  of  a  similar  nature  bestowed  shortly  after  the 
first  will  be  productive  of  some,  although  in  general  of  much  less  benefit ;  and 
the  effect  of  each  subsequent  amelioration  of  this  nature  will  be  progressively 
diminished  unless  the  soil  receives  an  additional  supply  of  humus.  The  effects 
of  lime  are  far  more  marked  on  some  crops  than  they  are  on  others :  various  ob- 
servations have  ffiven  rise  to  the  opinion  that  it  is  more  efiicacious  when  applied 
to  sprioff  com  than^  to  autumnal  crops ;  and  that  it  is  peculiarly  favoraoie  to 
Yegetables,  and  also  to  clover  and  grasses.  . 

Argillaceous  soils  are  better  able  to  bear  repeated  ameliorations  of  lime  than 
those  of  a  sandy  nature ;  because  in  the  first  place,  the  physical  action  of  this 
substance  tends  to  loosen  the  texture  of  the  land ;  and  in  the  second  place,  its 
chemical  action  lessens  the  disposition  which  all  clays  have  to  retain  humus. 
When  marshes  or  bogs  have  been  drained  and  are  brought  into  cultivation,  they 
ar^  capable  of  bearing  repeated  and  abundant  ameliorations  of  lime,  because  thev 
always  contain  a  variety  of  substances  susceptible  of  decomposition,  and  on  which 
the  lime  can  exercise  its  solvent  influence.  The  effect  produced  by  lime  on  land 
of  this  nature  is  much  more  beneficial  and  durable  than  that  of  any  other  mar 
nnre. 

On  the  other  hand,  repeated  ameliorations  of  lime  will  soon  totally  exhaust  and 
impoverish  poor  and  sandy  soils,  and  reduce  them  to  absolute  sterility,  even  though 
each  separate  application  seems  to  be  productive  of  some  good  effect.  If  the  lime 
is  unable  to  find  any  organic  matter  on  which  to  act,  or  does  not  meet  with  clay — 
an  earth  with  which  it  has  in  all  probability  a  disposition  to  combine,  and  with 
which  it  forms  marl — ^it  then  unites  with  the  sand  and  hardens  into  a  kind  of 
mortar,  which  cannot  be  dissolved  without  difiiculty.  When  such  soils  have 
been  too  frequently  and  abundantly  manured  with  lime,  the  action  of  the  plow 
brings  an  immense  number  of  pieces  of  hard  mortar  to  the  surface,  whicn  are 
with  difficulty  divided.  Wherever  this  is  the  case,  the  land  must  receive  repeated 
manurings  before  it  will  again  be  capable  of  bearing  good  crops.  The  truth  of 
this  statement  has  lately  been  demonstrated  on  several  estates  in  Silesia,  and  oo- 
earrences  of  a  similar  nature  have  been  remarked  in  those  countries  of  England 
in  which  the  triennial  rotation  with  a  fallow  is  practiced,  and  where  few  cattle 
are  kept,  and  which  possess  an  abundance  of  lime. 

In  general,  lime  is  not  used  until  it  has  been  calcined ;  that  is  to  say,  until  all 
the  carbonic  acid  is  disengaged ;  either  because  it  is  then  productive  of  the  most 
sensible  effects,  or  because  it  is  only  when  in  this  state  that  it  falls  to  powder 
and  can  be  intimately  combined  with  the  layer  of  vegetable  earth.  On  this  ac- 
count, the  pulverization  of  calcined  lime  is  expedited  as  much  as  possible,  and 
they  hasten  to  mix  it  with  the  soil  or  with  those  organic  matters  which  are  to  be 
used  as  manure. 

There  are  two  ways  of  effecting  the  mixture  of  lime  with  the  soil.  The  first 
consists  in  placing  the  unslacked  Time  in  the  vicinity  of  some  spot  well  provided 
with  water,  and  then  throwing  a  suffictent  quantity  of  that  fluid  on  it  to  reduce 
it  to  powder,  but  not  enough  to  form  it  into  a  paste.  After  the  lime  has  been 
thus  watered,  it  must  be  stirred  up,  and  those  lumps  which  still  remain,  taken 
out  to  be  moistened  again,  and  thus  reduced  to  powder.  During  this  operation 
the  lime  regains  its  water  of  crystalization  which  it  had  lost  during  the  process  of 
calcination ;  but  it  absorbs  very  little  carbonic  acid,  and,  consequently,  preserves 
its  causticity.  In  this  state  its  acts  most  energetically,  and  is  best  adapted  for 
the  purpose  of  breaking  down  and  destroying  the  texmre  and  organization  of  all 
undecomposed  regetabie  and  animal  matter  contained  in  the  soil,  as  insects,  the 
fibres  of  plants,^  and  even  the  seeds  of  some  weeds,  all  of  which  it  dissolves  and 
transforms  into  a  very  fertilizing  mould.  When  lime  is  thus  powdered,  it  must  be 
conveyed  to  the  fields  without  loss  of  time  and  spread  over  the  soils  with  shovels. 
The  land  should  have  been  previously  plowed.  As  the  dust  of  lime  is  both  dis- 
agreeable and  injurious,  care  must  be  taken  that  the  laborers  employed  in  spread- 
fng  it,  and  the  teams  that  have  brought  it  to  the  fields,  shall  stand  to  the  wind. 
In  those  places  where  lime  is  much  used  for  the  purpose  of  ameliorating  land, 
cylinders  tuminff  on  wheels,  somewhat  similar  to  those  attached  to  drill  plows, 
are  adjusted  to  tne  carts  used  in  this  operation ;  and  the  pulverized  lime  is  thus 
equally  spread  over  the  soil. 
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The  second  mode  of  poeeeding,  and  that  which  is  in  tnost  common  use,  oon- 
Bists  in  conreying  the  Irme  to  the  land  to  which  it  i«  to  be  applied,  and  there 
dividing  it  into  little  heaps,  each  containing  about  a  bushel,  and  situated  at 
suitable  distances  from  one  another.  After  these  heaps  are  formed,  they  are 
covered  with  shoyelfuls  of  earth  taken  from  the  ground  aroimd  them,  and  littk 
furrows  or  gutters  are  made  down  the  surface  to  admit  the  water  running  off. 
When  it  is  supposed  that  the  lime  is  almost  or  quite  divided,  a  shovd  is  intro- 
i  duced ;  if  it  meets  with  any  lumps,  the  heap  is  made  up  afi^h,  and  again  cover- 
ed with  earth.  There  is  no  doubt  that  this  practice  of  covering  the  lime  origi- 
nated in  an  erroneous  idea  that  that  substance  lost  some  volatile  portions  by  ex- 
posure to  the  atmosphere :  but  this  layer  of  earth  is  really  useful ;  for  without 
such  a  protection  in  rainy  weather,  a  crust  would  be  formed  over  the  heaps, 
which  would  not  only  prevent  the  water  from  penetrating  into  them,  but  would 
be  with  difficulty  powdered,  and  almost  always  remain  lumpy. 

A  third  way  of  preparing  lime  for  being  spread  over  the  ground,  ccnsists  in 
forming  it  into  large  heaps  with  turf  or  peaty  earth,  when  these  substances  can 
be  procured  in  the  immediate  vicinity.  These  heaps  should  be  made  near  ditches 
or  trenches  dug  for  the  purpose  of  carrying  off  water,  or  of  declivities  or  flat  sur- 
faces covered  with  reeds,  and  which  are  about  to  be  brought  into  cultivation. 
The  lime  is  suffered  to  remain  there  until  it  is  quite  pulverized,  and  has  decom- 
posed the  turf  with  which  it  is  united :  the  heap  is  tnen  repeatedly  turned  over 
and  stirred.  The  lime  thus  combines  very  advantageously  with  the  earth  and 
humus.  This  compost,  which  is  often  so  easily  prepared,  is  productive  of  the 
most  excellent  effects.  Lime  is  also  occasionally  made  into  heaps  with  marshy 
peat,  or  with  mould  which  contains  a  great  quantity  of  undecomposed  vegetable 
substances. 

It  is  indispensable  that  the  lime  should  be  intimately  and  completely  blended 
and  incorporated  with  the  soil,  so  that  every  particle  of  the  former  substance 
shall  come  in  contact  with  some  particle  of  the  latter  and  act  upon  it.  Unless 
this  circumstance  is  carefully  attended  to,  the  ameliorating  effects  of  the  lime 
will  be  very  trifling ;  the  greatest  possible  care  and  circumspection  should  there- 
fore be  bestowed  on  this  point.  Even  when  lime  has  been  spread  over  a  soil  that 
has  already  been  fallowed  and  harrowed,  the  land  must  be  harrowed  once  more 
during  dry  weather,  and  then  plowed  with  as  shallow  a  furrow  as  possible,  in 
order  to  bury  the  lime.  The  best  way  is  to  make  use  of  the  extirpator,  which 
effectually  combines  the  lime  with  the  soil.  The  land  must  receive  at  least  four 
separate  operations  of  tillage,  including  those  appertaining  to  the  sowings,  with 
the  plow  and  the  harrow,  or  with  the  extirpator ;  and  aU  must  be  performed 
during  dry  weather.  It  is,  therefore,  indispensably  necessary  that  a  dead  fallow 
should  be  given  to  land  which  is  ameliorated  with'  lime.  It  is  chiefly  irom  this 
circumstance  that  lime  produces  the  effect  attributed  to  it,  namely,  tlie  destruc- 
tion of  those  weeds  with  which  the  soil  is  infested.  But  if  we  bestow  an  ame- 
lioration of  this  nature,  without  at  the  same  time  bestowing  all  those  operations 
of  tillage  which  this  amelioration  requires,  we  have  no  right  to  expect  the  ad- 
vantages which  we  might  otherwise  derive.  If  too  small  a  quantity  of  lime  is 
employed,  it  is  not  productive  of  any  effect ;  while  on  the  other  hand,  if  it  is  ap- 
plied too  profusely,  it  is  injurious,  because  it  then  becomes  transformed  into  heaps 
of  mortar  and  gathers  into  lumps.  When  buried  by  one  deep  plowing,  it  forms 
a  calcareous  crust  beneath  the  layer  of  mould  turned  over  by  the  action  of  the 
plow,  which  crust  so  much  impedes  the  progress  of  that  instrument,  the  layer  of  < 
vegetable  mould  becomes  sensibly  decreased.  This  is  frequently  found  to  be  the 
case  in  countries  where  lime  is  very  cheap,  and  where  it  is  used  too  profusely. 

There  are  various  opinions  with  regard  to  the  quantity  of  lime  which  ought  to 
be  applied  to  different  soils  in  order  to  effect  their  amelioration.  The  smallest 
proportion  which  has  ever  been  used  is  sixteen  bushels  per  acre ;  but  I  have  seen 
and  heard  of  this  quantity  being  increased  to  one  hundred  and  fiAy  bushels,  espe- 
cially on  newly-tilled  soils.  English  agriculturists,  I  believe,  apply  even  more 
t^an  that  quantity.  The  (quantity  used  ought  to  depend  upon  the  quality  of  the 
lime — that  is  to  say,  upon  its  purity,  or  upon  the  quantity  of  sand  or  clay  that  is 
mixed  with  it.  If  the  calculation  is  made  according  to  size  or  measure,  that  will 
be  influenced  by  its  compactness  at  the  time  of  being  measured.  Besides,  the 
nature  of  the  soil  ought  also  to  influence  the  proportion,  since  an  argülmceous  soil 
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which  contains  a  great  quantity  of  undecomposed  vegetable  matter,  or  which  is 
dfa  marshy  nature,  although  actually  dry»  can  bear  a  considerable  application  of 
lime,  and  will  profit  by  it ;  whereas  a  sandy,  loamy  soil  would  be  injured  bv  so 
large  a  quantity.  Lime  is  not  productive  of  any  eflfect  on  damp,  wet  land. — 
Lastly,  we  must  carefully  distinguish  between  tne  application  of  lime  which 
takes  place  once  only,  and  that  which  is  alternated  regularly  with  stable  ma« 
nure.  The  former  is  only  used  in  order  to  effect  that  permanent  and  durable 
amendment  of  the  soil  which  may  be  expected  from  lime,  if  applied  in  the  man- 
ner and  under  the  conditions  which  we  nave  prescribed ;  the  latter,  on  the  con- 
trary, is  intended  to  maintain  it  in  fertility.  The  quantity  of  lime  used  to  attain 
the  first  of  these  two  objects  ought  to  be  very  considerable,  while  that  which  suf- 
fices for  the  latter  purpose  must  be  small,  and  always  proportionate  to  the  quan- 
tity of  manure  which  is  applied  to  the  land ;  for,  in  the  latter  case,  it  is  custom- 
ary to  alternate  every  three  or  six  years  between  the  use  of  stable  manure  and 
that  of  lime.  There  are,  however,  some  countries  where  lime  is  applied  regu- 
larly every  third  year — that  is  to  say,  at  every  fallow  it  is  applied  tnree  or  four 
times  in  succession  before  it  is  a^in  supplied  with  stable  manure.  But  this 
course  of  proceeding  exhausts  and  impoverishes  the  land  to  the  greatest  possible 
degree. 

The  most  various  and  contradictory  opinions  have  been  put  forth  with  respect 
to  the  advantages  or  disadvantages  attendant  on  the  use  of  lime  as  a  manure,  and 
we  can  only  find  our  way  out  of  this  labyrinth  of  conflicting  statements  by  means 
of  a  theory  based  upon  solid  foundations ;  with  the  assistance  of  such  a  theory, 
all  that  at  first  sight  appears  problematical,  with  regard  to  the  subject,  will  be 
speedily  elucidatä.  Lime,  especially  when  it  has  recently  been  calcined,  or  is, 
in  other  words,  what  we  call  quick-lime,  absorbs  the  carbonic  acid  which  is  con- 
tained in  the  atmosphere  which  surrounds  it,  and  subseauently  communicating  it 
to  the  plants,  doubtless  furnishes  them  with  some  nourishment ;  but  this  nutrition 
is  very  inconsiderable :  the  property  to  which  it  owes  the  chief  power  in  promot- 
ing vegetation  is  the  faculty  of  decomposing  the  humus,  and  inert  vegetable  or 
animal  substances  which  it  meets  with  in  the  soil,  and  transforming  them  into 
nutritive  juices  adapted  to  the  nature  of  plants.  Hence  arise  the  wondbrful  ef- 
fects which  it  produces  when  it  encoimters  a  great  quantity  of  these  substances. 
Besides,  when  properly  employed,  it  contributes  greatly  towards  the  destruction 
of  weeds.  Hence,  we  see  as  rich  crops  derived  from  a  first,  and  sometimes  from 
a  second,  application  of  lime,  as  would  have  been  produced  had  the  land  been 
abundantly  manured  with  stable  dung.  Many  persons  who  have  not  rightly  com- 
prehended the  cause  of  the  eflects  produced  by  lime,  prefer  it  to  manure,  and  have 
Delieved  in  the  possibility  of  doing  entirely  without  the  latter  ;  but  the  total  ex- 
haustion of  the  soil  which  such  a  course  of  proceeding  must  sooner  or  later  pro- 
duce, caused  them  to  fly  to  the  opposite  extreme,  and  to  regard  the  use  of  lime 
as  an  application  in  the  highest  possible  degree  prejudicial  and  dangerous.  An 
enlightened  and  scientific  agriculturist  will  soon  perceive  that  the  use  of  lime 
can  never  supersede  that  of  dang,  but  that  it  renders  this  kind  of  manure  more 
energetic  in  its  action.  Thus,  he  will  profit  by  the  increased  fertility  which  lime 
bestows  on  the  first  crop  which  succeeds  the  application  of  it,  and  will  procure 
as  much  as  possible  of  those  substances  which  are  adapted  for  the  production  of 
dung,  in  order  to  restore  to  the  land,  in  the  shape  of  stable  manure,  that  sub- 
stance of  which  it  has  been  deprived  by  the  lime  forcing  and  increasing  the  vege- 
tation of  the  crops  to  which  it  was  applied.  He  will  likewise  know  when  lime 
will  be  beneficial  and  when  iniurious ;  and,  if  he  acts  with  moderation,  will  be 
able  to  employ  lime  with  much  advantage  in  cases  where  many  persons  would 
be  afraid  to  use  iL 

The  propriety  of  using  lime,  in  a  great  measure,  depends  upon  the  cost  and  up- 
on the  expenses  which  will  be  incurred  by  the  use  of  it— ^botn  of  which  circum- 
stances are  subject  to  great  variation,  and  depend  on  locality.  When  it  does  not 
cost  more  than  ten  or  twelve  rix-dollars  to  bestow  a  winspel  of  lime  on  land, 
which  is  the  quantitv  usually  applied  to  an  acre,  the  beneficial  effects  attending 
this  amelioration  will  balance  the  outlay  attending  it,  especially  if  the  land  has 
previously  been  well  manured,  but  is  so  mfested  with  weeds  that  the  crops  which 
are  produced  do  not  correspond  with  its  fertility,  and  if  a  dead  fallow  is  likewise 
bestowed  upon  it.    In  this  case,  the  expenses  attendant  on  such  amelioration  will 
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The  second  mode  of  proeeeding,  and  that  which  is  in  tnost  common  ose,  oqb- 
Bists  in  conyeying  the  Irme  to  the  land  to  which  it  is  to  be  applied,  and  th«re 
dividing  it  into  little  heaps,  each  containing  about  a  bushel,  and  situated  at 
suitable  distances  from  one  another.  After  these  heaps  are  formed,  they  are 
covered  with  shovelfuls  of  earth  taken  from  the  ground  around  them,  and  little 
furrows  or  gutters  are  made  down  the  surface  to  admit  the  water  running  off. 
When  it  is  supposed  that  the  lime  is  almost  or  quite  divided,  a  shovel  is  intro- 
duced ;  if  it  meets  with  any  lumps,  the  heap  is  made  up  afresh,  and  again  cover- 
ed with  earth.  There  is  no  doubt  that  this  practice  of  covering  the  lime  origi- 
nated in  an  erroneous  idea  that  that  substance  lost  some  volatile  portions  by  ex- 
posure to  the  atmosphere :  but  this  layer  of  earth  is  really  useful ;  for  without 
such  a  protection  in  rainy  weather,  a  crust  would  be  formed  over  the  heaps, 
which  would  not  only  prevent  the  water  from  penetrating  into  them,  but  would 
be  with  difficulty  powdered,  and  almost  always  remain  lumpy. 

A  third  way  of  preparing  lime  for  being  spread  over  the  ground,  consists  in 
forming  it  into  large  heaps  with  turf  or  peaty  earth,  when  these  substances  can 
be  procured  in  the  immediate  vicinity.  These  heaps  should  be  made  near  ditches 
or  trenches  dug  for  the  purpose  of  carrying  off  water,  or  of  declivities  or  flat  sur- 
faces covered  with  reeds,  and  which  are  about  to  be  brought  into  cultivation. 
The  lime  is  suffered  to  remain  there  until  it  is  quite  pulverized,  and  has  decom- 
posed the  turf  with  which  it  is  united :  the  heap  is  then  repeatedly  turned  over 
and  stirred.  The  lime  thus  combines  very  advantageously  with  the  earth  and 
humus.  This  compost,  which  is  often  so  easily  prepared,  is  productive  of  the 
most  excdlent  effects«  Lime  is  also  occasionally  made  into  heaps  with  marshy 
peat,  or  with  mould  which  contains  a  great  quantity  of  undecomposed  vegetable 
substances. 

It  is  indispensable  that  the  lime  should  be  intimately  and  completely  blended 
and  incorporated  with  the  soil,  so  that  every  particle  of  the  former  substance 
shall  come  in  contact  with  some  particle  of  the  latter  and  act  upon  it.  Unless 
this  circumstance  is  carefully  attended  to,  the  ameliorating  effects  of  the  lime 
will  be  very  trifling ;  the  greatest  possible  care  and  circumspection  should  there- 
fore be  bestowed  on  this  point.  Even  when  lime  has  been  spread  over  a  soil  that 
has  already  been  fallowed  and  harrowed,  the  land  must  be  harrowed  once  mcsre 
during  dry  weather,  and  then  plowed  with  as  shallow  a  furrow  as  possible,  in 
order  to  bury  the  lime.  The  best  way  is  to  make  use  of  the  extirpator,  which 
effectually  combines  the  lime  with  the  soil.  The  land  must  receive  at  least  four 
separate  operations  of  tillage,  including  those  appertaining  to  the  sowings,  with 
the  plow  and  the  harrow,  or  with  the  extirpator ;  and  all  must  be  performed 
during  dry  weather.  It  is,  therefore,  indispensably  necessary  that  a  dead  fallow 
should  be  given  to  land  which  is  ameliorated  with'  lime.  It  is  chiefly  irom  this 
circumstance  that  lime  produces  the  effect  attributed  to  it,  namely,  tlie  destruo 
lion  of  those  weeds  with  which  the  soil  is  infested.  But  if  we  bestow  an  ame- 
lioration of  this  nature,  without  at  the  same  time  bestowing  all  those  operations 
of  tillage  which  this  amelioration  requires,  we  have  no  nght  to  expect  the  ad- 
vantages which  we  might  otherwise  derive.  If  too  small  a  quantity  of  lime  is 
employed,  it  is  not  productive  of  any  effect ;  while  on  the  other  hand,  if  it  is  ap- 
plied too  profusely,  it  is  injurious,  because  it  th^i  becomes  transformed  into  heaps 
of  mortar  and  gathers  into  lumps.  When  buried  by  one  deep  plowing,  it  forms 
a  calcareous  crust  beneath  the  layer  of  mould  turned  over  by  the  action  of  the  , 
plow,  which  crust  so  much  impedes  the  progress  of  that  instrument,  the  layer  of  i 
vegetable  mould  becomes  sensibly  decreased.  This  is  frequently  found  to  be  the  ' 
case  in  countries  where  lime  is  very  cheap,  and  where  it  is  used  too  profusely. 

There  are  various  opinions  with  regard  to  the  quantity  of  lime  which  ought  to 
be  applied  to  different  soils  m  order  to  effect  their  amelioration.  The  smallest 
proportion  which  has  ever  been  used  is  sixteen  bushels  per  acre ;  but  I  have  seen 
and  heard  of  this  quantity  being  increased  to  one  hundred  and  fifty  bushels,  espe- 
cially on  newly-tilled  soils.  English  agriculturists,  I  believe,  apply  even  more 
tlian  that  quantity.  The  quantity  used  ought  to  depend  upon  the  quality  of  the 
lime — that  is  to  say,  upon  its  purity,  or  upon  the  quantity  of  sand  or  clay  that  is 
mixed  with  it.  If  the  calculation  is  made  according  to  size  or  measure,  that  will 
be  influenced  by  its  compactness  at  the  time  of  being  measured.  Besides,  the 
nature  of  the  soil  ought  also  to  influence  the  proportion,  since  an  argillaceous  soil 
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which  contams  a  great  quantity  of  undecomposed  vegetable  matter,  or  which  is 
of  a  marshy  nature,  although  actually  dry,  can  bear  a  considerable  application  of 
lime,  and  mil  profit  by  it ;  whereas  a  sandy,  loamy  soil  would  be  injured  by  so 
large  a  quantity.  Lime  is  not  productive  of  any  effect  on  damp,  wet  land. — 
Lastly,  we  must  carefully  distinguish  between  the  application  of  lime  which 
takes  place  once  only,  and  that  which  is  alternated  regularly  with  stable  ma- 
nure. The  former  is  only  used  in  order  to  effect  that  permanent  and  durable 
amendment  of  the  soil  which  may  be  expected  from  lime,  if  applied  in  the  man- 
ner and  under  the  couditions  which  we  nave  prescribed  ;  the  latter,  on  the  con- 
trary, is  intended  to  maintain  it  in  fertility.  The  quantity  of  lime  used  to  attain 
the  first  of  these  two  objects  ought  to  be  very  considerable,  while  that  which  suf- 
fices for  the  latter  purpose  must  be  small,  and  always  proportionate  to  the  quan- 
tity of  manure  which  is  applied  to  the  land ;  for,  in  the  latter  case,  it  is  custom- 
ary to  alternate  every  three  or  six  years  between  -the  use  of  stable  manure  and 
that  of  lime.  There  are,  however,  some  countries  where  lime  is  applied  regu- 
larly every  third  year— that  is  to  say,  at  every  fallow  it  is  applied  three  or  four 
times  in  succession  before  it  is  again  supplied  with  stable  manure.  But  this 
course  of  proceeding  exhausts  and  impoverishes  the  land  to  the  greatest  possible 
degree. 

The  most  various  and  contradictory  opinions  have  been  put  forth  with  respect 
to  the  advantages  or  disadvantages  attendant  on  the  use  of  lime  as  a  manure,  and 
we  can  oiüy  find  our  way  out  of  this  labyrinth  of  conflicting  statements  by  means 
of  a  theory  based  upon  solid  foundations ;  with  the  assistance  of  such  a  theory, 
all  that  at  first  sight  appears  problematical,  with  regard  to  the  subject,  will  be 
speedily  elucidated.  Lime,  especially  when  it  has  recently  been  calcined,  or  is, 
in  other  words,  what  we  call  quick-lime,  absorbs  the  carbonic  acid  which  is  con- 
tained in  the  atmosphere  which  surrounds  it,  and  subseouently  communicating  it 
to  the  plants,  doubtless  furnishes  them  with  some  nourishment ;  but  this  nutrition 
is  very  inconsiderable :  the  property  to  which  it  owes  the  chief  power  in  promot- 
ing vegetation  is  the  faculty  of  decomposing  the  humus,  and  mert  vegetable  or 
animal  substances  which  it  meets  with  in  the  soil,  and  transforming  them  into 
nutritive  juices  adapted  to  the  nature  of  plants.  Hence  arise  the  wonderful  ef- 
fects which  it  produces  when  it  encounters  a  great  quantity  of  these  substances. 
Besides,  when  properly  employed,  it  contributes  greatly  towards  the  destruction 
of  weeds.  Hence,  we  see  as  rich  crops  derived  from  a  first,  and  sometimes  from 
a  second,  application  of  lime,  as  would  have  been  produced  had  the  land  been 
abundantly  manured  with  stable  dung.  Many  persons  who  have  not  rightly  com- 
prehended the  cause  of  the  effects  produced  by  lime,  prefer  it  to  manure,  and  have 
Delieved  in  the  possibility  of  doing  entirely  without  the  latter  ;  but  the  total  ex- 
haustion of  the  soil  which  such  a  course  of  proceeding  must  sooner  or  later  pro- 
duce, caused  them  to  fly  to  the  opposite  extreme,  and  to  regard  the  use  of  lime 
as  an  application  in  the  highest  possible  degree  prejudicial  and  dangerous.  An 
enlightened  and  scientific  agriculturist  will  soon  perceive  that  the  use  of  lime 
can  never  supersede  that  of  dang,  but  that  it  renders  this  kind  of  manure  more 
energetic  in  its  action.  Thus,  he  will  profit  by  the  increased  fertility  which  lime 
bestows  on  the  first  crop  which  succeeds  the  application  of  it,  and  will  procure 
as  much  as  possible  of  those  substances  which  are  adapted  for  the  production  of 
dung,  in  order  to  restore  to  the  land,  in  the  shape  of  stable  manure,  that  sub- 
stance of  which  it  has  been  deprived  by  the  lime  forcing  and  increasing  the  vege- 
tation of  the  crops  to  which  it  was  applied.  He  will  likewise  know  when  lime 
will  be  beneficial  and  when  injurious ;  and,  if  he  acts  with  moderation,  will  be 
able  to  employ  lime  with  much  advantage  in  cases  where  many  persons  would 
be  afraid  to  use  iL 

The  propriety  of  using  lime,  in  a  great  measure,  depends  upon  the  cost  and  up- 
on the  expenses  which  will  be  incurred  by  the  use  of  it— ^both  of  which  circum- 
stances are  subject  to  great  variation,  and  depend  on  locality.  When  it  does  not 
cost  more  than  ten  or  twelve  rix-dollars  to  bestow  a  winspel  of  lime  on  land, 
which  is  the  quantitv  usually  applied  to  an  acre,  the  beneficial  effects  attending 
this  amelioration  will  balance  the  outlay  attending  it,  especially  if  the  land  has 
previously  been  well  manured,  but  is  so  mfested  with  weeds  that  the  crops  which 
are  produced  do  not  correspond  with  its  fertility,  and  if  a  dead  fallow  is  likewise 
bestowed  upon  it.    In  this  case,  the  expenses  attendant  on  such  amelioration  will 
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soon  be  repaid  by  the  benefits  resulting  from  it.  Lime  should  not,  howerer,  be 
used  when  any  other  equally  efiicacious  manure  can  be  procured  at  a  cheaper 
rate — ^as  calcareous  marl,  soap  lyes,  or  the  ashes  of  burned  peat.  Erery  person 
can  easily  calculate  for  himself  what  will  be  the  expenses  attoidant  on  amelior- 
ating a  certain  portion  of  land  with  lime. 

Lime  can  always  be  procured  at  the  cheapest  rate  in  those  places  which  are  in 
the  vicinity  of  limestone  quarries.  It  is  also  less  expensive  where  that  marly 
Tariety  of  lime  is  found,  which  is  moulded  into  form,  in  order  to  be  calcined. — 
One  condition  essential  to  this  cheapness  is,  that  all  the  combustible  materials 
necessary  for  the  preparation  of  it,  as  wood,  coals,  or  turf,  shall  be  plentiful  in 
the  nei|^hborhood  of  the  places  where  the  limestone  is  found,  in  order  that  it  may 
be  calcmed  on  the  spot,  without  having  to  be  carried  to  an]^  distance  for  that  op- 
eration to  be  performed.  With  respect  to  the  carriage  of  limestone  to  any  great 
distance,  it  must  be  recollected  that  when  in  this  state  it  weighs  nearly  twice  as 
much  as  it  does  after  having  been  submitted  to  the  action  of  fire,  and  that  thus 
more  labor  may  easily  be  lost  by  the  conveyance  of  this  additional  weight  than 
would  be  gained  by  calcining  it  at  prime  cost.  Although  pure  lime  is  a  much 
more  eflicient  manure  than  that  which  is  found  intermingled  with  other  sub- 
stances, yet  the  latter  may  be  used,  provided  that  it  does  not  contain  above  fifteen 
parts  in  a  hundred  of  clay ;  it  will  still  be  very  proper  for  calcination,  and  the 
proportion  of  sand  which  it  may  contain  without  detriment  to  its  ameliorating 
qualities  is  even  greater.  Limestone  frequently  contains  the  oxides  of  metals, 
which  give  it  a  disagreeable  color,  and  prevent  it  from  beins  used  as  mortar ; 
this  lime  is  also  fit  tor  the  improvement  of  land.  The  use  of  lime  which  con- 
tains magnesia  is  objected  to  by  Tennant,  and  several  other  English  agricultural 
writers  who  follow  in  his  steps  ;  the^  all  pretend  to  remark  that  magnesia,  de- 
prived of  its  carbonic  acid,  is  productive  of  very  injurious  effects  on  vegetation. 

Opinions  are  not  less  divided  with  regard  to  the  effect  produced  b^  lime  on 
meadow  land.  I  do  not  know  of  any  experiments  bearing  upon  this  pomt  which 
have  been  made  with  sufficient  precision  and  attention  to  all  the  necessary  modi- 
fications ;  l«it,  so  far  as  I  am  enabled  to  judge  from  the  results  attending  this  o|^ 
eration  in  different  places  which  have  come  to  my  knowledge,  I  should  think  it 
is  one  in  which  we  must  proceed  with  all  possible  circumspection,  and  which  is 
very  likely  to  be  attended  with  danger  if  the  quantity  of  quick-lime  applied  be  in 
any  degree  liberal.  I  have  been  assured  that,  when  spread  over  dry  meadow 
land  in  small  quantities,  this  substance  is  productive  oi  very  beneficial  effects ; 
but  that  it  is  wholly  inefficacious  on  damp,  moist  meadows.  It  has  frequently 
been  remarked  that  quick-lime  promotes  the  vegetation  of  clover  and  of  vetches. 

Water  which  holds  a  great  deal  of  lime  in  solution  is  productive  of  excellent 
effects  when  employed  in  watering  meadow  land,  either  by  inundation  or  irriga- 
tion ;  in  the  course  of  this  operation,  carbonate  of  lime,  in  the  form  of  a  fine  pow- 
der, is  precipitated  over  the  land. 

Lime  which  has  not  been  calcined  is  certainly  productive  of  some  effect ;  but, 
on  the  one  hand,  its  action  is  not  so  evident  or  energetic  as  that  of  calcined  lime, 
and  consequently  a  greater  quantity  is  requisite  toproduce  a  similar  effect ;  and, 
on  the  other  hand,  it  is  difficult  to  pulverize  it  sufficiently :  it  is,  therefore,  only 
occusionally  used  in  this  state  when  divided  into  very  small  pieces. 

The  dust  collected  from  roads  constructed  of  limestone  and  calcareous  gravel, 
is  productive  of  verv  great  advantage  when  conveyed  to  the  neighboring^  fields ; 
indeed,  there  is  little  or  no  doubt  that  this  dust  contains  various  ameliorating 
substances.  Very  beneficial  effects  have  likewise  been  known  to  result  from  the 
use  of  the  dust  procured  from  the  workshops  of  marble  and  stone-cutters. 

Even  old  mortar  appears  to  become  decomposed  in  time,  especially  if  brought 
into  contact  with  substances  in  a  state  of  putrefaction.  This  matter  is  product- 
ive of  a  very  striking  effect  on  meadow  land,  but  one  which  does  not  show  itself 
until  after  a  lapse  of  years. 

Marl,  as  we  have  already  observed,  is  composed  of  clay  and  carbonate  of  lime, 
intimately  blended  together  in  various  proportions.  The  nature  of  these  constit- 
uent parts  give  to  it  a  double  action  when  used  as  manure.  It  zcXb  physically  hj 
means  of  the  clay,  and  augments  the  consistence  of  loose  and  friable  soils  m  a 
durable  manner.  Secondly,  it  acts  chemically,  by  means  of  the  lime,  which  ren- 
ders soluble  the  humus  and  the  undecomposed  matter  contained  in  the  soil,  and 
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capable  of  being  taken  up  by  the  roots  of  jplants ;  bat  this  latter  action  gradually 
diminishes,  and  soon  entirely  ceases.  It  is  necessary  to  distinguish  carefully  be* 
tween  these  two  kinds  of  action.  Marl  is  productive  chiefly  of  the  one  or  or  the 
other,  according  as  clay  or  lime  forms  the  predominating  mgredient  in  its  com- 
position.  If  we  would  have  this  substance  to  be  productive  of  the  first  effect,  and 
that  to  a  very  considerable  extent,  it  will  doubtless  be  necessary  to  bestow  a 
much  greater  proportion  of  marl  on  the  soil  than  would  be  requisite  to  produce 
the  latter  effect ;  and,  in  fact,  its  physical  action  can  only  be  produced  on  light, 
loose  soils;  for  land  which  is  already  too  tenacious  and  clayey  in  its  nature, 
would  only  be  injured  by  an  addition  of  marl,  at  least,  as  soon  as  the  effects  of  \ 
the  lime  which  it  con  tamed  had  subsided. 

The  intimate  combination  of  the  two  component  parts  of  marl  renders  it  more 
efficacious  than  clay  or  carbonate  of  lime,  or  even  than  an  artificial  mixture  of 
these  two  substances ;  because  it  readily  falls  to  pieces  of  its  own  accord,  be* 
comes  completely  pulverized,  and  thus  unites  thoroughly  with  the  layer  of  vege- 
table earth. 

The  utility  of  marl  has  been  known  and  acknowledged  from  the  remotest  ages 
of  antiquity  ;  and  this  substance  has  been  used  wherever  the  agriculturists  were 
of  an  enterprising  disposition.  Nothing  but  the  eeneral  ignorance  which  has 
prevailed  with  regard  to  the  actual  nature  and  qualities  of  marl,  has  prevented  it 
from  being  more  valued  and  used  than  it  has  hitherto  been.  The  idea  formed  of  \ 
this  substance  is  usually  associated  with  that  of  a  fossil  of  a  certain  nature  and 
appearance ;  and  hence  it  happens  that  as  marl  exists  under  an  infinite  variety  of 
forms  and  colors,  it  is  frequently  not  recognized  by  those  who  have  seen  but  one 
species.  Frederick  the  Great,  whose  ideas  in  reference  to  Agriculture  were  defi- 
mte  and  enlightened,  but  who  was  discouraged  by  the  want  of  success  which  at- 
tended those  ordonnances  which  he  promulgated  on  this  subject,  and  which  arose 
from  their  not  being  generally  understood,  sent,  in  1750,  ana  during  several  sub- 
sequent years,  for  a  number  of  laborers  accustomed  to  the  diggin«^  of  marl,  and 
commissioned  them  to  travel  over  the  marches  and  borders,  and  seek  for  this 
substance ;  but  he  received  accounts  from  all  of  them,  that,  notwithstanding  the 
most  careful  researches,  they  had  been  unable  to  discover  any.  There  is,  how- 
ever, an  abundance  of  marl  in  that  country,  and  of  exactly  the  kind  which  is 
best  adapted  to  the  nature  of  the  soil.  Those  persons  who  were  employed  to 
seek  for  it  came  from  mountainous  countries,  and  in  all  probability,  were  only 
acQuainted  with  stony  marl,  a  species  which  is  seldom  found  anywhere  but  in 
hilly  districts.  Clay  marl,  whicb  is  the  kind  usually  found  in  layers  beneath  the 
surface  of  plains,  was  scarcely  known;  and  in  those  places  where  it  had  acci- 
dentally been  used,  as  was  the  case  in  the  principality  of  Pretz,  in  Holstein.  The 
beneficial  effects  resulting  from  it  were  ascribed  to  the  clay ;  and,  therefore,  clay 
whlkh  was  not  of  a  marly  nature  was  frequently  used  for  the  purpose  of  improv- 
ing land  there  ;  but,  as  mav  be  expected,  without  any  of  the  anticipated  benefits 
beinff  derived  from  the  application  of  it.  It  is  to  chemistry  that  we  are  indebted 
for  tie  solution  of  these  apparently  contradictory  facts. 

Another  circumstance  which  has  prevented  marl  from  being  more  ffenerally 
used,  is  the  abuses  which  have  crept  into  the  practice  of  marling.  In  places 
where  its  ameliorating  effects  are  known  and  appreciated,  many  agriculturists 
have  calculated  that  marl  would  prove  a  cheaper  manure  than  stable  dung ;  and 
have,  conse^uentlv,  determined  to  do  without  the  latter  altogether ;  and,  there- 
fore, have  diminisned  their  stock  of  cattle,  and  sold  their  hay  and  straw.  It  may 
easily  be  imagined  that  as  soon  as  the  chemical  effects  of  the  marl  ceased  to  o|h 
erate,  as  must  be  the  case  when  the  land  no  longer  contained  undecomposed  or  io* 
soluble  substances,  the  soil  became  sterile,  and  a  second  marling  was  incapable 
of  producing  any  beneficial  effects,  there  b?ing  no  humus  for  it  to  act  upon.  This 
circumstance  gave  rise  to  the  old  proverb,  that  marl  enriches  the  parents,  but  iuk- 
poverishes  the  children.  Where  a  judicious  svstem  of  cultivation  is  maintained» 
this  proverb  is,  however,  entirely  without  foundation ;  for  marl  progressively  aug- 
ments the  fertility  of  the  soil»  by  increasing  those  products  which  tend  to  add  to 
the  quantity  of  the  dung. 

At  p.  160,  we  have  spoken  of  the  nature  of  marl,  of  its  characteristics,  its  vari- 
eties, and  the  situations  in  which  it  is  found.  We  have  now,  therefore,  only  to 
speak  of  its  use  and  preparation. 

(673) 16 


;  »0m^*^*^m^^^^^^^*^*^^^t^*^*^*^^ 


242 


THAER  8  PRINCIPLES  OF  AGRICULTURE. 


As  the  carriaj^e  of  this  substance  is  the  principal  and  most  ezpensiye  part  of 
the  operation  of  marling,  it  is  necessary,  in  the  first  place,  to  endeavor  to  procure 
it  from  some  spot  as  near  as  possible  to  the  land  on  which  it  is  to  be  used ;  even 
supposing  that  at  this  spot  the  marl  should  be  situated  at  a  very  great  depth  be- 
low the  surfiice,  and,  consequently,  very  difficult  of  extraction,  that  inconvenience 
will  always  be  compensated  by  the  proximity.  This  consideration  becomes  still 
more  important  when  it  has  reference  to  clay  marl,  which  is  to  be  applied  to  a 
li^ht  soil,  in  order  to  increase  its  consistency.  Fortunately,  in  most  countries 
where  this  variety  exists,  it  is  generally  found  extended  in  a  continuous  layer  a 
little  below  the  surface  of  the  soil ;  while  calcareous  and  stony  marl  is  amassed 
in  isolated  places,  and  consequently,  has  frequently  to  be  brought  from  a  very 
great  distance :  but  this  latter  is  seldom  used  in  such  large  quantities,  and  there* 
fore,  this  circumsta&ce  is  not  of  so  much  moment. 

When  there  is  not  any  material  difference  in  the  distance,  those  places  should 
be  chosen  for  the  raising  of  marl,  in  which  this  substance  is  situated,  at  the  least 
depth  below  the  surface,  and  where  the  pit  that  is  to  be  sunk  will  run  least  risk 
of  being  inuodated  with  water.  In  flat  countries,  marl  will  always  be  found 
nearest  to  the  surface  at  the  summits  of  hills,  and  especially  of  those  the  surface 
of  which  is  covered  with  a  brown  clay.  Previous  to  opening  a  marl  pit,  the  land 
should  be  sounded  in  various  directions,  or  little  holes  dug  in  different  places,  in 
order  to  ascertain  whether  the  marl  is  of  the  proper  kind,  and  whether  or  not  it 
exists  in  sufficiently  thick  layers.  It  is  seldom,  however,  that  a  continuous  bed 
of  marl,  uninterrupted  by  veins  or  beds  of  sand,  is  to  be  found.  But  we  must  not 
suffer  ourselves  to  be  discouraged  by  this  slight  inconvenience;  for  it  is  very 
easy,  when  extracting  the  marl,  to  throw  aside  all  that  is  useless,  or  to  use  it  in 
filling  up  those  places  where  we  have  dug  most  deeply. 

It  IB  as  well  to  analyze  the  marl  previously  to  applym^^  it  to  the  land ;  for  it  is 
seldom  found  to  be  of  a  homogeneous  nature.  Its  constituent  parts  usually  vary 
in  different  places.  The  best  way  of  proceeding  is,  therefore,  to  analyze  that 
taken  from  several  different  places,  ana  then  estimate  the  average  composition 
of  the  whole  from  the  results  of  these  several  examinations ;  because,  in  carting 
and  conveying  it  to  the  land,  it  will  always  become  pretty  well  mixed  and  amal- 
gamated together.  The  more  sandy  the  soil  which  is  to  receive  an  amelioration 
of  this  nature,  the  more  useful  will  clay  marl  be  which  contains  a  small  portion 
of  lime.  This  clay  may  be  advantageously  applied  to  such  soils,  even  when  it 
does  not  contain  more  than  from  twelve  to  hfteen  parts  in  a  hundred  of  lime ;  but 
when  this  is  the  case,  a  much  larger  quantity  of  marl  must  be  bestowed  on  the 
land,  if  we  would  have  the  effects  of  the  lime  become  evident.  The  only  kind 
of  marl  which  is  not  beneficial  to  these  soils  is  that  which  contains  a  great  deal 
of  sand.  On  the  other  hand,  clay  marl  does  not  suit  argillaceous  soils :  we  must 
always  endeavor  to  obtain  marl  ior  this  kind  of  land  which  contains,  at  least,  for^ 
ty  parts  in  a  hundred  of  lime,  if  not  more.  Silicious  marl,  which  often  contains 
a  CTeat  deal  of  lime,  so  far  from  being  injurious  to  ar^llaceous  land,  is  often  pe- 
culiarly beneficial.  The  stony  marl,  which  is  found  m  mountainous  districts,  is 
particularly  adapted  for  clayey  soils,  because  it  contains  a  small  portion  of  alum- 
ma  and  a  great  deal  of  lime  and  fine  silex. 

When  we  are  convinced  that  the  marl  is  adapted  to  the  purpose  for  which  it 
is  intended,  and  that  it  exists  in  a  sufficient  quantity,  the  first  step  to  be  taken  is 
to  remove  the  earth  by  which  it  is  covered.  The  portions  of  earth  thus  taken 
away  may  frequently  be  used  to  fill  up  excavations  which  have  previously  been 
made  in  the  vicinity ;  but  where  this  cannot  be  done,  they  must  be  so  disposed 
that  they  shall  not  fall  back  into  the  pit,  and  yet  shall  be  sufficiently  near  to  ad- 
mit of  their  beins  thrown  into  those  places  whence  all  the  marl  has  been  ex- 
tracted, and  which  we  wish  to  fill  up.  As  all  the  operations  connected  with  the 
raising  of  marl  ought  to  be  executed,  as  far  as  possible,  by  the  task  or  iob,  this 
one  should  be  included,  and  calcubited  by  fathoms  or  cubic  yards.  If  the  earth 
has  only  to  be  conveyed  a  short  distance,  wheel-barrows  may  be  used  for  the  pur- 
pose. Sometimes  it  is  merely  necessary  to  throw  it  up  on  the  edge  of  the  exca- 
vation by  shovels. 

It  is  sometimes  necessary  to  uncover  the  whole  surface  of  the  marl  pit,  while 
in  other  cases  it  is  better  to  open  only  a  portion  of  it.  This  is  especially  the  case 
when  it  is  not  intended  to  dig  deeply,  and  when  the  places  whence  the  marl  has 
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been  extracted  are  to  be  filled  up  by  the  earth  which  covers  those  portions  yet 
vntooched.  The  operation  may  be  carried  oo  in  this  wa>[  from  the  foot  of  a  hill, 
containing  marl,  to  its  very  summit.  But  when  it  is  the  intenticm  of  the  agricul- 
turist to  excayate  to  a  greater  depth — ^which  he  will  often  be  the  more  disposed 
to  do,  from  the  circumstance  of  his  finding  the  marl  more  homogeneous  and  cal- 
careous the  deeper  he  penetrates — it  will  men  be  necessary  to  uncover  the  whole 
of  the  pit«  in  order  to  be  able  to  work  with  greater  facility,  and  to  avoid  the  dan- 
ger of  the  earth  falling  in.  An  extent  of  ei^t  perches  in  len^h  and  six  in  width 
forms  a  jtry  fair-sized  marl  pit ;  but  there  nave  been  cases  m  which  this  extent 
hAs  been  doubled. 

Every  marl  pit  must  be  provided  with  an  entrance  and  an  exit,  in  order  that 
the  wagons  may  pass  through  it,  and  not  be  obliged  to  turn ;  and  both  these  roads 
must  be  gently  inclined,  in  order  that  the  descent  and  ascent  at  the  entrance  and 
transit  may  be  effected  with  as  little  difficulty  and  labor  as  possible. 

In  extracting  the  marl  and  conveying  it  to  the  land  to  which  it  is  to  be  applied, 
as  equal  a  proportion  as  possible  should  be  established  between  the  number  of 
laborers  employed  in  digging  and  loading  the  wagons,  and  the  teams  for  trans- 
porung  it,  so  that  neither  shall  have  to  lose  time  by  waiting  for  the  other.  This 
pro^iortion  will,  of  course,  be  varied  by  the  distance  to  which  the  marl  has  to  be 
conveyed,  the  depth  from  which  it  has  to  be  extracted,  its  tenacity,  the  state  of 
the  temperature,  and  the  quantity  of  water  which  is  collected  in  the  pit  Mat- 
ters must  be  so  arranged  that  there  shall  always  be  a  cart,  wagon  or  wheel-bar- 
row in  the  manure  pit  ready  to  be  loaded,  but  which  shall  not  have  to  wait.  The 
laborers  employed  m  digging  and  loading  should  not  be  allowed  more  time  than 
is  absolutely  requisite  to  enable  them  to  dig  out  sufficient  marl  to  load  the  wagon. 
If  thv  distance  is  short,  and  the  operation  progresses  rapidly,  one  set  of  laborers 
must  ne  employed  in  digging  while  the  others  are  loading. 

Wnen  the  distance  is  considerable,  and  the  teams  cannot  return  so  quickly  as 
they  would  if  they  had  a  shorter  space  to  traverse,  the  number  of  laborers  must 
be  diminished,  or  more  teams  must  be  employed.  This  matter  may  easily  be 
regulated  by  reference  to  locality,  &c.  Those  persons  who  find  that  they  have 
fewer  laborers  than  they^  have  teams,  should  cause  the  marl  to  be  conveyed  to  the 
most  distant  fields ;  while  those  who  find  that  they  can  command  a  greater  num- 
ber of  laborers  than  of  teams,  can  have  the  marl  carried  to  those  portions  of  land 
in  the  immediate  vicinity  of  the  marl  pit. 

When  the  operation  of  marling  is  performed  by  persons  who  undertake  it  by 
the  task  or  job,  they  sometimes  furnish  the  wagons  and  teams ;  while,  at  other 
times,  their  employer  finds  them.  In  the  latter  case,  when  the  greatest  distance 
which  the  marl  has  to  be  conveyed  does  not  exceed  from  eight  hundred  and  forty 
to  nine  hundred  and  sixty  Rhenish  feet,  the  sum  paid  for  a  wagon  containing 
eighteen  cubic  feet  will  be  nine  pence.  *  If  the  employer  finds  his  own  drivers,  as 
well  as  his  own  teams,  he  will  not  have  to  pay  more  than  six  or  eight  pence.  I 
pay  about  a  shilling  here  for  such  a  load.  It  is,  of  course,  understood  that  this 
price  supposes  that  there  is  no  particular  difficulty  attending  the  extraction  of  the 
marl,  and  that  this  substance  has  not  to  be  dug  from  any  great  depth.  This  is 
the  usual  way  in  which  these  matters  are  arranged  when  the  plow  horses  are 
used  in  conveying  marl,  and  when  the  agriculturist  does  not  choose  to  entrust  his 
cattle  to  strange  laborers,  but  rather  that  they  shall  be  driven  by  their  own  cart- 
ers and  drivers. 

Local  circumstances  can  alone  enable  us  to  decide  on  the  expediency  of  keep« 
ing  or  hiring  horses  expressly  for  the  performance  of  this  operation,  or  making 
use  of  those  teams  which  are  kept  for  the  performance  of  the  various  operations 
of  tillage  when  not  otherwise  employed.  If  it  is  intended  to  conduct  the  opera- 
tion on  an  extensive  scale,  the  former  course  is  unavoidable ;  for,  if  the  latter 
were  adopted,  the  marling  would  only  proceed  when  the  laborers  and  teams  were 
not  otherwise  employed.  Whenever  teams  are  kept  expressly  for  the  purpose  of 
conveying  marl,  it  will  also  be  necessary  to  keep  laborers  solely  for  the  perform* 
anee  of  that  work. 

The  kind  of  vehicle  used  is  generally  adapted  to  the  cattle  which  are  em- 
ployed. When  horses  are  kept  expressly  for  this  purpose,  tumbrels  drawn  by 
one  horae  will  be  found  to  answer  best ;  and,  in  time,  tne  animals  become  so  ac- 
euitomed  to  their  duty  that  one  driver  will  suffice  for  two  or  three  of  these  caru ; 
J5Z2L 
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but,  where  the  ordinary  teams  are  used,  wagons  drawn  bjr  two  horses  are  prefer- 
able. I  am  no  adrocate  for  the  use  of  teams  of  four  horses,  unless  the  distance 
is  very  considerable,  or  the  roads  are  heavy.  Where  such  is  not  the  case,  two 
horses  will  druw  almost  as  much  as  four.  I  could  nerer  make  a  team  of  four 
horses  draw  more  than  a  load  of  twenty-five  cubic  feet  at  most,  while  two  horses 
will  usually  draw  a  load  of  eighteen  or  nineteen  feet.  A  Rhenish  cubic  foot  of 
marl,  in  its  ordinary  state  of  humidity,  weighs  from  a  hundred  to  a  hundred  and 
three  pounds,  Berlin  weight 

It  is  seldom  that  any  marl,  and  especiall^r  clay  marl,  is  homogeneous  in  its  na- 
ture throughout  the  whole  extent  of  the  pit.  In  some  hiyers  or  particular  spots 
it  will  be  found  to  contain  an  amazing;  quantity  of  lime,  while  in  others  it  con- 
tains but  very  little.  Those  who  are  not  sufficiently  accustomed  to  it,  and  una- 
ble to  distinguish  these  variations  in  its  constituent  parts  by  examination  or  touch, 
will  do  well  to  have  recourse  to  a  superficial  analysis.  In  general,  the  deeper 
we  penetrate  the  more  homogeneous  does  the  marl  beccnne ;  veins  or  beds  of 
sand  are  often  found  intersectmg  it  This  sand  is  sometimes  of  a  calcareous  na- 
ture, and  is  then  exceedingly  beneficial  to  clayey  soils,  or  may  be  advantageously 
mixed  with  mould  and  peat.  But  even  if  no  use  can  be  made  of  the  sand  or  clay 
thus  found,  and  which  seldom  contains  much  if  any  lime,  it  must  still  be  sepa- 
rated from  the  marl  and  got  rid  of;  and  in  this  case  the  best  course  of  proceeding 
is  to  throw  it  into  those  excavations  whence  no  more  marl  is  to  be  extracted. 

The  thickness  and  nature  of  the  layer  of  marl  can  alone  enable  us  to  decide  on 
the  expediency  of  excavating  to  any  great  depth.  In  general,  the  farther  we 
penetrate  into  the  layer  the  more  calcareous  is  it  found  to  be ;  but  then  the  ex- 
penses attending  the  operation,  the  labor  and  the  danger,  will  be  considerably 
mcreased,  and  even  douDled,  unless  very  grreat  precautions  are  taken.  Marl  ex- 
tracted from  a  |^reat  depth  will  have  in  the  first  place  to  be  thrown  on  a  kind  of 
scaffold  before  it  can  de  carried  to  load  the  wagons,  hence  both  the  labor  and 
expense  will  be  doubled.  Unremitting  attention  must  likewise  be  bestowed  on 
the  whole  progress  of  the  excavation,  to  see  that  the  walls  do  not  bulge  in  the 
sli|htest  d^ee,  or  the  workmen  deviate  from  the  perpendicular ;  for,  should 
either  of  the  sides  of  the  pit  fall  in,  very  serious  mischief  would  be  inevitably 
occasioned. 

When  the  pit  is  excavated  to  any  great  depth,  the  workmen  frequently  have 
to  contend  with  springs  of  water,  which  rise  irom  the  surface  of  the  soil  or  filter 
through  the  veins  of  sand ;  and  it  not  unfrequently  happens  that  this  influx  of 
water  is  so  great  that  it  becomes  necessary  to  abandon  the  pit  altogether.  Hence, 
we  seldom  find  marl-pits  excavated  to  more  than  from  six  to  twelve  feet  below 
the  surface.  Some  agriculturists  have,  however,  extracted  very  good  marl  from 
twice  that  depth. 

The  quantity  or  prqiortion  of  marl  Ihat  should  be  supplied  to  a  field  varies 
peatly,  being  influenced  by  the  nature  of  the  substance  itself,  of  the  soil  to  which 
It  IS  applied,  and  the  end  which  is  to  be  attained  by  its  application.  The  more 
calcareous  marl  is,  the  greater  will  be  the  effect  produced  by  it,  and,  consequently, 
the  smaller  the  proportion  which  it  will  be  necessary  to  supply.  A  marling  m 
«wJiich  from  twenty  to  twenty-five  loads,  each  containing  eii^hteen  cubic  feet,  is 
allowed  per  acre,  is  considered  to  be  sufficiently  abundant  Tor  almost  any  pur- 
pose ;  this  species  of  marl  ought  to  contain  at  least  sixty  parts  in  a  hundired  of 
lime :  it  is  used  in  the  amelioration  of  clayey  or  argillaceous  land. 

The  more  that  clay  predominates  in  marl,  the  greater  must  be  the  quantity  of 
that  substance  applied  to  any  portion  of  land,  especially  if  that  land  be  of  a  sandy 
nature ;  because,  independently  of  the  chemical  amdioration  which  it  receives, 
the  soil  will  thus  likewise  derive  a  durable  physical  improvement  The  marl  is 
spread  over  the  whole  surface  of  the  field  in  a  layer  of  an  inch  thick,  which 
takes  about  one  hundred  and  twenty  such  wagon  loads  as  we  have  been  speak« 
in^  of  per  acre.    In  most  countries,  when  the  practice  of  marling  is  first  adopted, 

3uite  as  much  marl  as  has  just  been  suited,  if  not  more,  is  used ;  and  there  is  no 
oubt  that  a  durable  improvement  of  the  nature  of  the  soil  is  thus  produced. 
But  I  have  always  observed  that  in  proportion  as  the  a^iculturists  beccme  more 
acquainted  with  the  details  and  results  of  this  operation,  and  practice  it  on  a 
more  extensive  scale,  they  become  more  economical,  and  reduce  the  quantity  of 
marl  above  mentioned  to  sixty,  and  sometimes  even  to  forty  loads  per  acre ;  and 


'  they  find  that  this  marling  is  productive  of  the  requisite  effect :  the  only  difier- 
eaoe  is  that  the  effect  is  not  so  durable,  and  does  not  last  more  than  from  ten  to 
twelve  years.  But  then  much  greater  advantages  are  derived  from  a  repetition 
of  the  operation,  after  a  lapse  of  twelve  or  sixteen  years,  than  wou}d  have  been 
obtained  if  a  very  abundant  manuring  had  been  bestowed  in  the  first  place.  Most 
persons  have,  therefore,  been  led  to  prefer  the  application  of  marl  in  small  quan- 
tities, frequently  renewed.  Sixty  loads  of  marl,  which  contains  about  twenty- 
five  parts  in  a  hundred  of  lime,  is  the  usual  proportion  ;  and  the  layer  which  fhis 
amelioration  will  add  to  the  soil  is  about  an  inch  thick.  If  the  marl  contains 
much  less  lime,  a  considerably  larger  quantity  must  be  employed  if  we  would 
have  it  to  be  productive  of  equally  satisfactory  results ;  but  marl  containing  fewer 
than  twenty-five  parts  in  a  hundred  of  lime  is  only  calculated  for  sandy  soils. 

The  differences  in  the  quantity  of  marl  used,  and  in  the  consistence  and  nature 
of  the  soil,  will  serve  to  explain  all  those  apparently  contradictory  results  which 
have  attended  experiments  on  repeated  marlings«  A  second  or  a  third  marling 
has  sometimes  not  only  been  unattended  with  any  good  results,  but  has  even 
been  productive  of  baneful  consequences ;  while,  at  another  time,  a  second  marl- 
ing has  been  attended  with  more  beneficial  results  than  the  first.  In  the  former 
case,  the  soil  already  contained  an  abundance  of  all  that  the  marl  could  bestow ; 
but  it  had  not  been  properly  manured,  and  common  marl  is  incapable  of  restoring 
humus  to  an  exhausted  soil.  If  the  marl  applied  was  clay  marl,  it  is  possible 
that  the  evil  arose  from  the  soil  being  of  an  argillaceous  nature,  and  thus  be- 
coming saturated  with  clay,  and  actusuly  deteriorated.  In  the  latter  case,  the 
land  had  been  well  manured,  the  physical  properties  of  the  marl  were  adapted  to 
the  nature  of  the  soil,  and  thus  the  consistence  of  the  latter  was  sensibly  ame- 
liorated. In  districts  where  the  land  is  regularly  marled  at  certain  intervals, 
and  a  sufficient  quantity  of  manure  is  also  applied  to  it,  it  is  generally  considered 
that,  when  some  particular  weed  or  weeda  choke  the  crops,  infest  the  soil,  and 
shoot  up  luxuriantly  all  over  it,  this  land  requires  marl  rather  than  dun^.  When- 
ever this  is  the  case,  the  operation  of  marhng,  which  must  of  necessity  be  ac- 
companied by  a  dead  fallow,  not  only  destroys  the  weeds,  but  fertilizes  the  soil 
much  more  than  manure  would  do ;  for  the  vigorous  vegetation  of  the  weeds 
tends  to  prove  that  the  soil  contains  an  abundant  supply  of  those  juicee  which 
are  necessary  to  the  nutrition  of  plants,  but  that  these  juices  are  more  adapted  to 
weeds  than  they  are  to  cereals.  The  chemical  action  of  the  marl,  in  all  proba- 
bility, totally  changes  the  nature  of  the  humus. 

But,  in  those  countries  where  the  land  is  frequently  and  regularly  amended 
with  marl,  only  a  very  moderate  quantity  of  that  substance  is  applied.  It  is  sei. 
dorn  that  more  than  from  twenty-five  to  thirty  loads  of  argillaceous  marl  are  be- 
stowed on  an  acre  of  sandy  land  ;  or  that  more  than  ten  loads  of  calcareous  marl 
are  applied  to  an  acre  of  argillaceous  land. 

There  are  various  opinions  with  regard  to  the  duration  of  the  effects  produced 
by  marline,  and,  in  point  of  fact,  this  duration  must  of  necessity  be  influenced 
and  varied  by  circumstances.  A  considerable  addition  of  argillaceous  marl  will 
afford  a  durable  amendment  of  the  physical  properties  of  a  light  sandy  soil,  and 
will  render  it  capable  of  bearing  more  luxuriant  and  abundant  crops  than  hereto- 
fore, provided  that  it  is  properly  manured.  The  chemical  effect  of  marl  will  be 
perceptible  during  a  period  of  from  ten  to  twenty  years,  according  to  the  quantity 
of  that  substance  which  has  been  applied  to  the  land.  The  effects  of  calcareous 
marl  on  a  clayey  soil  can  seldom  be  said  to  endure  more  than  ten  or  twelve  years. 
It  is  according  to  a  calculation  founded  on  this  proportion,  that  in  many  districts 
farmers  are  repaid  the  expenses  incurred  by  those  marlings  which  they  have  be- 
stowed on  the  land  during  the  time  it  has  been  in  their  possession,  but  of  which 
the  expiration  of  their  lease  has  prevented  their  reaping  all  the  benefits.  Thus, 
for  example,  if  a  farmer  has  enjoyed  the  benefits  arising  from  this  operation  only 
for  five  years,  he  is  repaid  7-12  of  the  expenses ;  but  if  he  has  enjoyed  them  for 
nine  years,  he  only  receives  3-12. 

In  general,  the  improvement  resulting  from  marling  goes  on  increasing  to  the 
third  year,  provided  that  during  this  period  the  land  is  properly  manured ;  and 
after  that  time  it  progressively  declines.  But  this  result  depends  in  a  ereat  mea- 
rare  on  the  disposition  of  the  marl  to  become  thoroughly  divided  and  to  fall  to 
powder,  since  it  does  not  produce  its  beneficial  effects  until  it  becoiAes  completely 
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blended  and  incorporated  with  the  soil :  this  is  the  reason  that  it  is  so  impera- 
tively necessary  to  bestow  all  the  proper  operations  of  tillage  on  land  to  wnick 
marl  has  been  applied. 

When  horses  are  kept  expressly  for  the  performance  of  this  operation,  as  is  the 
case  in  all  those  places  where  marling  is  practiced  to  any  great  extent,  the  work 
may  be  carried  on  without  interruption  during  the  whole  year,  so  long  as  it  is 
not  impeded  by  alterations  of  temperature,  or  oy  frosts  which  have  penetrated 
deeply  into  the  ground.  But  where  the  marl  has  to  be  conveyed  by  the  ordinary 
farm  teams,  and  sometimes  even  by  oxen,  the  operation  can  only  be  performed 
during  the  latter  end  of  autumn,  the  winter  season,  and  the  intervening^  period 
between  the  spring  seed  time  and  the  harvest.  Marl  conveyed  to  land  ouring 
winter,  or  at  tne  latter  end  of  autumn,  acts  very  promptly  on  account  of  its  being 
completely  divided  and  pulverized  by  the  cold  and  frosts.  When  the  ground  has 
not  become  too  much  hardened  by  frost  previous  to  being  covered  with  snow,  it 
is  worth  while  to  remove  this  latter  substance  from  those  places  where  we  wish 
to  dig,  and  to  break  the  frozen  parts,  and  convey  the  marl  to  the  land  over  which 
it  is  to  be  spread  on  sledges.  Marl  which  is  not  carried  to  the  land  until  winter 
is  nearly  or  quite  gone,  seldom  becomes  sufficiently  pulverized  to  be  minutely  and 
intimately  blended  with  the  soil,  even  though  it  shall  have  received  repeated 
plowings,  and  consequently,  is  productive  of  little  or  no  effect  on  the  first  crop  of 
autumnal  com.  The  English  sjrstem  of  marling  is  seldom  used  here ;  they  insist 
that,  previously  to  its  being  buried,  the  marl  shall  be  spread  over  the  soil,  and 
suffered  to  remain  there,  exposed  to  the  burning  sun  of  two  summers,  and  the 
cold  and  frost  of  one  winter.  If,  as  is  generally  the  case,  the  marl  is  applied  to 
the  fallow  after  the  first  plowing  has  taken  place,  it  will  be  necessary,  m  order 
to  follow  out  this  practice,  to  bestow  two  successive  dead  fallows  upon  the  land. 
But  Enfflish  agriculturists  likewise  marl  land  which  is  at  rest,  or  laid  down  for 
the  production  of  artificial  grasses ;  which  then  shoot  up  luxuriantly,  and  yield 
an  abundant  crop  of  pasturage. 

Marl  which  has  been  put  on  the  land  before  the  commencement  of  winter,  and 
suffered  to  remain  there  until  the  middle  of  summer,  will  generally  be  pulveri- 
zed sufficiently  to  be  thoroughly  incorporated  in  tl^e  soil  by  repeated  plowings, 
harro wings,  and  rolling.  But  when  this  substance  has  not  been  conveyed  to 
the  fields  until  spring,  it  seldom  becomes  sufficiently  pulverized  and  reduced,  and 
remains  in  the  soil  in  lumps  and  clods  afler  it  has  been  turned  in.  That  which 
has  been  spread  over  the  land  before  the  commencement  of  the  winter,  produces 
an  immediate  effect ;  while  the  effect  of  that  which  is  not  spread  until  the 
spring,  is  very  tardy,  and,  in  fact,  is  scarcely  perceptible  during  tne  first  year. 

Some  agriculturists  who  wish  to  obtain  immediate  benefit  from  the  marl  which 
they  apply  to  their  land,  sow  crops  of  spring  com  upon  it,  as  barley,  oats,  or 
bucKWneat ;  but,  in  general,  with  little  success.  A  carefully  tilled,  complete, 
dead  fallow  is  indispensably  necessary  to  ensure  the  good  effects  of  marl,  and  to 
render  them  speedily  evident. 

It  is  almost  superfluous  to  state  that  the  marl  ought  to  be  spread  over  the  land 
as  carefully  and  equally  as  possible.  After  this  has  been  done,  the  land  should 
be  well  harrowed  m  dry  weather ;  and  if  any  lumps  of  marl  still  remain  undivi- 
ded, the  roller  should  be  passed  over  it ;  and  subsequently,  when  the  marl  has  been 
moistened  with  rain,  and  again  become  dry,  the  harrow  should  once  more  be 
used.  The  first  plowing  may  then  be  bestowed,  which  must  be  as  light  as  pos- 
sible. Afterwaras,  three  other  plowings  should  be  given,  and  each  succeeded  by 
a  harrowing,  and  then  the  intimate  blending  of  the  marl  with  the  soil  may  be 
left  to  Nature.    If  the  marl  still  continues  lumpy,  this  combination  cannot  take 

Elace,  nor  will  that  substance  become  incorporated  with  the  soil  until  after  the 
ipse  of  a  considerable  period.  Those  portions  of  marl  which  are  not  mixed 
with  the  soil  in  the  form  of  a  fine  powder,  are  not  only  wholly  inefficacious,  but 
positively  injurious  to  vegetation. 

The  expenses  attendant  on  marling  must  necessarily  vary  considerably  under 
different  circumstances  and  in  different  localities.  The  labor  attending  the  ex- 
traction of  this  substance,  and  the  loading  of  the  vehicles  in  which  it  is  to  be 
conveyed,  will  depend,  in  a  great  measure,  upon  the  depth  from  which  it  has  to 
be  raised.  The  tenacity  of  the  marl  also,  and  the  quantity  of  water  with  which 
the  laborers  have  to  contend  in  the  pit«  cannot  fail  to  have  considerable  influence 
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on  the  expense  of  the  opera tiofi.  When  the  marl  can  be  carted  and  carried  away 
as  soon  as  it  is  detached,  the  usual  price  of  a  load  of  eighteen  cubic  feet  is  from 
six  to  eight  deniers.^  In  Holstein,  one  shilling  and  six  pence  is  usually  paid  for 
the  same  quantity  ;  and  for  this  sum,  the  laborers  are  expected  to  get  the  marl, 
€11  the  carts,  and  spread  it  over  the  land,  provided  the  distance  of  the  fields  from 
the  pit  admits  twenty-five  loads  per  day  being  carried,  and  they  are  found  in 
teams  and  vehicles.  I  pay  one  shilling' for  the  cartage  of  such  a  load,  and  find 
teams,  and  mattocks,  and  drivers :  at  this  rate,  the  laborers  are  well  paid. 

The  expenses  of  carriage  depend  entirely  upon  the  distance.  It  not  unfrequent« 
ly  happens  that  calcareous  marl  is  conveyed  to  argillaceous  land,  which  is  at 
least  a  mile  distant ;  and  where  this  is  the  case,  one  team  cannot  convey  more 
than  two  loads  per  day,  and  sometimes  not  more  than  one.  The  operation  of 
marling  will  then  prove  an  expensive  one,  and  will  often  cost  even  more  than  an 
amelioration  of  lime.  Clay  marl  can  only  be  used  in  the  immediate  vicinity  of  the 
place  where  it  has  been  extracted ;  attempts  are  therefore  made  to  procure  it 
from  each  field,  or  from  the  nearest  possible  spot.  When  the  distance  is  once 
known,  it  is  easy  to  calculate  the  number  of  loads  which  one  team  can  convey  in 
the  course  of  a  day. 

The  following  will  be  found  to  be  the  usual  amount  of  the  expenses  attendant 
on  the  marling  of  an  acre  of  land. 

Rix-doLGrcM. 

To  getting  and  fiHing  60  loads  of  mari,  at  8  deniera  per  load 1  16 

Two  horaefi,  which  will  in  general  bo  able  to  convey  the  quantity  reqniaite  for  an  acre 

of  land  in  3  days,  at  8  gros,  each  per  day S  0 

Spreading  the  marl  over  an  acre  of  groond 0  S 

Cofltofopeninff  the  marl-pit,  and  other  incidental  ezpenaes 0  6 

Wa^a  of  the  driver,  at6gro8.  per  day 0  18 

0      0 

It  must  be  borne  in  mind»  that  in  this  estimate  all  attendant  circumstances  are 
considered  to  be  favorable.  In  proportion  as  the  difficulties  of  the  operation  in- 
crease, so  will  the  expenses  be  augmented.  During  the  short  days  or  winter,  not 
more  than  fifteen  loaas  per  day  can  be  carried ;  while,  in  the  summer,  when  the 
days  are  long,  as  many  as  twenty-five  can  be  conveyed  with  ease.  In  the  former 
season,  therefore,  the  daily  work  done  by  the  teams  must  be  estimated  at  a  low- 
er rate,  in  order  that  the  valuation  may  be  increased  in  the  summer. 

I  knew  a  case  in  which,  in  order  that  the  marling  of  a  field  situated  at  a  con- 
siderable distance  from  the  farm  buildings  might  be  executed  as  ouickly  and  with 
as  little  delay  as  possible,  vetches  were  sown  on  those  portions  or  land  whicl^had 
received  this  amelioration ;  and  the  teams  employed  in  convening  the  marl  were 
thus  fed :  they  were  left  there  night  and  day,  and  tethered  with  cord  to  prevent 
them  from  treading  down  the  plants  beyond  the  space  immediately  assigned  them. 

The  use  of  marl  is  always  attended  by  evident  and  beneficial  efi*ects,  especially 
when  argillaceous  marl  is  applied  to  a  sandy  soil ;  and  advantageous  results  have 
been  obtained  even  when  after  several  years  of  rest  the  land  has  appeared  so  ex- 
hausted and  sterile  as  scarcely  to  be  worth  the  trouble  of  sowing  it.  Neverthe- 
less, this  effect  is  only  relative,  and  by  no  means  absolute.  The  produce  is  in- 
creased from  two  and  a  half  to  five  bushels  per  acre  for  several  crops,  and  espe- 
cially at  the  third  crop ;  but  it  subsequently  declines  progressively,  unless  the 
land  is  laid  down  to  rest  for  a  considerable  period,  or  manured  with  stable  dung. 
But  the  effect  of  marl  is  far  more  evident  and  beneficial  on  land  which  still  con- 
tains both  succulency  and  humus,  which  is  manured  from  time  to  time,  and  laid 
down  to  grass  before  it  becomes  exhausted :  in  this  case  ten  bushels  of  produce 
per  acre  are  frequently  obtained  froin  a  field  which,  had  it  not  been  manured, 
would  not  have  yielded  more  than  four  bushels. 

The  effects  resulting  from  this  amelioration  will  be  rendered  ^eater  and  more 
durable  if  an  addition  of  stable  manure,  ever  so  small  in  quantity,  be  combined 
with  it.  When  the  land  is  not  in  very  good  condition,  it  is  as  well  to  bestow 
four  loads  of  dun^  on  it,  either  when  it  is  marled  or  in  the  following  year  at  the 
latest.     Should  tne  land,  however,  be  tolerably  fertile,  it  is  to  be  feared  that 

*  19  deniert  make  1  groaehen,  and  94  growhen  1  rix-dollar,  wUeh,  in  EngUah  coin,  ia  worth  from  U,  to 
4&  3d^  and  in  aome  par»  of  Germany  even  aa  much  aa  4a.  6d.    According  to  thla  calculation,  therefora,  tha 
aea  attendant  on  the  marimg  of  an  acre  of  land  will  be  from  £1  or  £1  la.  to  £1 2a.  6d. 
(679) 
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sucli  a  course  of  proceeding  would  have  the  effect  of  laying  the  com ;  two  or 
three  crops  of  cereals  may,  therefore,  he  raised  after  the  marling  has  taken  place, 
and  then  an  amendment  of  stahle-manure  be  bestowed  on  the  land.  But  so  soon 
as  this  latter  appears  to  be  necessary  it  should  be  given,  otherwise  the  soil  will 
become  more  exhausted  than  it  would  have  been  had  it  not  been  marled,  and  it 
will  be  a  very  difficult  matter  to  bring  it  into  good  condition  again. 

It  is  likewise  advantageous  to  make  use  of  marl,  together  with  peat  or  mould, 
in  the  form  of  a  compost :  this  mixture  is  productive  of  prompt  and  sensible  ef- 
fects even  on  an  exhausted  soil. 

In  England  the  attempt  has  been  made,  and  with  great  success,  to  bury  a  crop 
of  green  buckwheat  as  manure.  Spergula,  or  spurry,  is  equally  well  adapted 
for  this  purpose. 

Of  all  this  class  of  ameliorations,  marling  is  the  one  which  can  in  general  he 
effected  with  least  difficultjr ;  it  is  one  of  the  most  durable,  and,  if  we  except  a 
very  few  others,  is  that  which  is  attended  with  the  greatest  advantages. 

There  is  also  another  earth  which  is  productive  of  astonishing  effects  when 
employed  as  manure,  which  contains  a  considerable  proportion  of  lime,  and  is 
besides  very  rich  In  humus.  It  is  found  in  those  low  situations  which  have  in 
all  probability  once  formed  the  beds  of  rivers,  or  at  all  events  have  been  covered 
with  water.  This  earth  is  of  a  bluish  color,  and  resembles  a  very  friable  poor 
clay  ;  it  is  soft  to  the  touch,  and  is  frequently  intermiuj^led  with  small  shells.  It 
is  seldom  found  immediately  under  the  vegetable  sou  ;  a  sterile  layer  of  clay 
usually  intervenes  between  the  two,  which  must  be  broken  through  and  removed 
before  we  can  reach  this  substance.  I  have  analyzed  a  portion  of  this  kind  of 
earth  which  was  obtained  from  the  marshes  of  Oldenburgh,  and  the  following 
were  iound  to  be  the  proportions  of  its  constituent  parts : — 


Fine  eand,  one-half  of  which  could  be  Bepa- 
rated  by  washing  and  the  other  by  boil- 
ing      36 

Carbonate  of  lime 14 


Hamas 5 

Fat  day 44 

Oypaum 1 

100 


The  humus  was  evidently  of  an  animal  nature,  and  when  burned  emitted  a 
fetid  odor.  I  have  no  doubt  that  this  fertilizing  and  ameliorating  earth  might  be 
found  in  many  places  where  its  existence  is  yet  unknown ;  it  is  composed  of  the 
residue  of  plants,  fishes,  and  testaceous  or  shelly  matters,  in  a  greater  or  less  de- 

Cof  attenuation,  deposited  among  fine  sand,  and  which  have  subsequently 
covered  by  depositions  of  those  matters  which  have  been  washed  down  from 
the  elevated  spots  by  rain  or  by  currents  of  water.  It  is  well  worth  while  to 
take  the  trouble  of  digging  and  searching  for  this  substance  in  all  those  valleys 
which  appear  to  have  been  once  covered  with  water. 

The  fälowing  is  the  manner  in  which  this  earth  is  usually  extracted : — 

In  the  first  place,  a  pit  or  excavation,  of  about  six  feet  in  width  and  twelve  in 
length,  is  opened  ;  the  layer  of  vegetable  soil  is  thrown  up  on  one  side,  and  that 
of  virgin  clay,  which  is  usuaHy  about  four  or  five  feet  in  tnickness,  on  the  other. 
This  ameliorating  earth  which  is  found  underneath  is  then  extracted,  and  the  ex- 
cavations in  search  of  it  are  carried  to  as  great  a  depth  as  they  can  be  without 
danger ;  the  pit  or  opening  is  then  extended,  and  those  places  whence  the  earth 
h^B  been  extracted  are  filled  by  throwing  into  them  the  clay  and  vegetable  soil 
before  mentioned ;  and  so  the  operation  is  carried  on  imtil  a  sufficient  quantity  of 
this  earth  has  been  obtained. 

This  earth  is,  in  itself,  perfectly  sterile,  at  least  when  first  extracted  ;  but  af- 
ter having  been  mixed  with  the  soil  and  carefully  tilled,  it  renders  the  latter  ex- 
ceedingly fertile.  Land  which  has  been  thus  ameliorated  is  distinguished  for  a 
eonsiderable  period  by  its  wonderful  fertility. 

A  knowledge  of  the  advantages  resulting  from  the  use  of  gypsum  (sulphate  of 
lime)  is  by  no  means  a  discovery  of  recent  date.  We  find  many  traces  in  the 
annals  d'  antiquity  of  its  having  been  known  and  used  in  isolated  countries  and 
places,  but  its  use  as  a  manure  was  but  very  partially  inuoduced  until  about  the 
middle  of  the  eighteenth  century,  when  Herr  Mayer,  a  clergyman  of  Kupferzell, 
in  the  principality  of  Hohlenlohe,  noticed  it  in  a  correspondence  with  Count  Yon 
Schulenberg,  of  Hehlen,  in  the  electorate  of  Hanover,  as  having  been  long  used 
in  the  neighborhood  of  Gottingen  as  a  manure.     The  reputation  of  gypsum  waa^ 
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widel3r  diffused  by  the  writings  of  Meyer.  Tscheffeli,  the  zealous  Swiss  a^- 
culturist,  80CH1  afterwards  tried  experiments  with  it,  and  the  success  with  which 
they  were  attended  introduced  the  use  of  it  into  Switzerland.  An  account  of  the 
experiments  made  by  Tscheffeli,  as  well  as  those  of  other  celebrated  agricultur- 
ists, to  ascertain  the  properties  and  use  of  gypsum,  will  be  found  recorded  in 
'*  Les  Memoires  de  la  Society  Economique  de  Berne."  Schoubart  and  Kleefeld 
were  the  first  German  agriculturists  who  made  known  the  beneficial  effects  of 
gypsum  when  used  as  a  top-dressing  for  clover.  But  several  persons  exclaimed 
against  this  practice ;  and  after  making,  or  pretending  to  make,  various  imper- 
fect experiments,  to  say  the  least  of  them,  declared  this  substance  to  be  wholly 
inefficacious,  if  not  injurious.  This  question  was  discussed  for  a  long  time,  with- 
out arriving  at  any  satisfactory  conclusions. 

Among  the  opponents  of  gypsum  were  all  the  proprietors  of  salt  works,  who 
feared  that  if  it  came  into  general  use,  they  should  no  longer  find  a  ready  sale  for 
the  residue  of  their  manufacture,  which  had  previously  been  used  in  all  the 
neighboring  districts.  On  the  other  hand,  the  use  of  gypsum  as  a  manure  soon 
spread  among  the  agriculturists  of  France,  especially  m  the  vicinity  of  Paris, 
whence  it  extended  to  America.  From  the  very  first  moment  that  it  was  made 
known  in  this  latter  country,  large  cargoes  of  it  were  imported  from  Montmatre. 

The  use  of  this  substance  was  more  rapidly  extended  in  the  provinces  of  North 
America  than  in  any  other  part  of  the  world ;  and  nowhere  has  it  found  fewer 
partisans  than  amon^  the  agriculturists  of  England.  In  my  work  on  English 
Agriculture,  I  have  given  as  a  reason  for  this  neglect  the  quantity  of  calcareous 
particles  which  the  soil  of  most  of  the  counties  of  England  contains,  either 
naturally  or  artificially ;  but  I  was  wrong  in  so  doing,  for  the  effect  of  gypsum  is 
equally  as  sensible  on  land  which  has  been  well  supplied  with  calcareous  parti- 
cles, as  it  is  in  those  counties  where  there  is  a  great  deal  of  gypseous  rock,  and 
where,  to  all  appearance,  the  soil  contains  a  considerable  portion  of  gvpsum. 
Perhaps  the  prejudice  which  exists  in  England  against  every  thing  ana  every 
discovery  that  is  introduced  by  France  or  even  by  Germany,  may  have  in  a  ^eat 
measure  tended  to  render  the  agriculturists  of  that  country  blind  to  its  utility. 
They  seem  inclined  to  tolerate  and  adopt  only  the  discoveries  and  practices  of  the 
Americans. 

It  cannot  be  denied  that  many  of  the  experiments  made  with  the  view  of  veri- 
fying the  effects  of  gypsum  as  a  manure,  have  been  attended  by  the  most  contra- 
dictory results ;  and  it  is  an  undoubted  fact  that  its  effects  are  modified  by  various 
circumstances  that  have  not,  as  yet,  been  sufficiently  inquired  into.  The  effects 
resulting  from  the  use  of  this  sunstance  are  much  greater  on  dry  soils  than  they 
are  on  tnose  which  are  moist  and  damp ;  and  more,  sensible  in  dry  than  in  rainy 
or  wet  weather.  A  moist  state  of  temperature  retards  the  effects  of  gypsum,  and 
sometimes  appears  to  suppress  them  altogether,  especially  if  the  gypsum  has 
been  calcined.  This  substance  is  not  productive  of  any  effect  on  an  exhausted 
soil  which  contains  but  little  humus.  Its  influence  on  the  vegetation  of  some 
plants  is  very  trifling,  while  on  others  it  exercises  a  marked  power.  Those  plants 
on  which  gypsum  appears  to  produce  the  most  sensible  effects  belong  to  the  pa- 
pilionaceous and  cruciform  orders.  There  is  no  doubt  that  gypsum  acts  upon  the 
plants  themselves,  and,  consequently,  is  more  efficacious  when  its  dust  attaches 
itself  to  their  leaves  and  remains  there  for  a  considerable  time.  I  received  a  very 
striking  proof  of  this  effect  in  a  case  where  the  wind  had  carried  the  dust  of  pow- 
dered gypsum  over  one  side  of  a  hed^e  of  white-thora,  which,  in  about  eight 
days,  began  to  put  forth  rich  and  luxuriant  foliage ;  while  the  other  side,  which 
had  not  come  in  contact  with  this  fertilizing  dust,  remained  very  much  behind. 
But  ffypsum  does  not  act  solely  in  this  way,  as  I  was  once  inclined  to  think  that 
it  did ;  but  I  have  since  been  convinced,  by  recent  experiments  made  on  the  sub- 
ject, that  it  likewise  acts  on  the  soil.  In  the  autunm  of  1808,  we  spread  this 
substance  over  an  acre  of  land,  which  was  carefully  marked  out  and  sown  with 
rye.  In  the  spring  of  1809,  white  clover,  intended  to  form  a  pasturafi[e,  was  sown 
en  this  field,  which  was  considerably  impoverished ;  this  clover  failed  almost 
everywhere,  excepting  on  the  acre  ameliorated  with  gypsum,  where  it  was  so 
thick  and  luxuriant  that  this  spot  was  eminently  distingmshed  from  all  the  sur- 
rounding land. 

We  have  already  stated  the  manner  in  which  gypsum  acts  upon  the  soil.    In 


all  probability  it  enters  into  a  reciprocal  but  y&tj  slow  action  with  the  humus.— 
This  latter  substance  decomposes  the  acid  portion  of  the  gypsum,  and  thus  pro- 
duces carbonic  acid,  or  some  yet  more  compound  substance.  It  is  not,  as  yet, 
known  what  is  the  nature  of  the  matter  thus  formed,  and,  in  all  probability,  ner- 
er  will  be,  on  account  of  the  rapidity  with  which  it  decomposes.  It  is  probable 
that  the  sulphur,  thus  deprived  of  oxygen,  blends  with  the  lime  and  with  a  por- 
tion of  the  hydrogenated  carbon ;  and  that  this  combination  produces  the  fetid 
odor  which  is  disengaged  when  gypsum  is  combined  with  substances  in  a  state 
of  putrefaction.  From  all  appearances,  we  are  led  to  believe  that  this  carbonic 
acid  and  its  new  combinations  are  peculiarly  adapted  for  the  nourishment  of  cer^ 
tain  plants.  Hence  it  happens  that  the  effect  of  gypsum  is  proportionate  to  the 
quantity  of  humus,  or  other  substances  in  a  state  of  putrefaction,  which  it  meets 
with  in  the  soil  over  which  it  is  spread. 

Gypsum  is  chiefly  used  in  the  cultivation  of  clover,  or  other  plants  of  a  sunilar 
nature,  and  sometimes  also  for  vegetables.  As  it  is  productive  of  a  sensible  effect 
on  those  of  the  cabbage  kind,  I  am  inclined  to  believe  that  it  would  also  be  ben- 
eficial to  rape ;  but  I  do  not  think  there  are  yet  on  record  any  well-attested  exper- 
iments calculated  to  demonstrate  the  truth  or  fallacy  of  this  supposition. 

Gypsum  is  used  both  in  a  calcined  and  an  uncalcined  state,  without  the  effects 
produced  by  it  appearing  to  be  very  different ;  unless,  indeed,  a  heavy  rain  falls 
immediately  after  this  substance  has  been  spread  in  the  former  state,  when  the 
powder  will  be  agglomerated,  converted  into  hard  stony  lumps,  and  rendered 
wholly  inert.  The  most  important  point  to  be  attended  to  is  to  see  that  the  eyp- 
sum  is  powdered  as  fine  as  possible ;  it  should  be  literally  reduced  to  dust,  if  we 
would  have  it  productive  of  the  most  beneficial  effects ;  this  is  a  very  difficult 
matter  when  the  gypsum  has  not  been  calcined,  but  gypsum  which  has  been  sub- 
mitted to  the  action  of  fire  may  easiljr  be  reduced  to  powder. 

In  some  places  this  pulverization  is  effected  at  a  very  small  expense  by  means 
of  water  mills ;  but,  in  situations  where  no  such  mills  exist,  recourse  is  had  to 
various  other  contrivances.  The  gypsum  is  then  placed  in  mortars  or  troughs, 
and  pounded  with  pestles  or  other  instruments  used  for  the  purpose  of  bruising 
millet  or  making  oil  of  rape,  or  broken  in  pieces  by  means  ota  grindstone. — 
When  it  is  thus  pounded,  it  is  passed  through  a  sieve,  and  those  parts  which  do 
not  appear  to  be  sufficiently  pulverized  are  pounded  or  ground  afresh.  After 
having  been  thus  prepared,  it  must  be  kept  in  a  dry  place,  in  order  that  it  may 
not  absorb  that  humidity  which  would  tend  to  restore  to  it  some  portion  of  its 
former  adhesiveness. 

A  calm  day  should  be  chosen  for  the  purpose  of  strewing  gypsum,  when  there 
is  little  wind,  and  when  the  dews  have  been  heavy  ;  the  time  chosen  for  the  per- 
formance of  this  operation  should  be  late  in  the  evening,  or  early  in  the  morning, 
especially  when  it  is  U3ed  as  a  dressing  for  clover,  because  at  these  times  the 
dew  on  the  leaves  of  the  plants  will  cause  it  to  adhere  to  them.  This  kind  of 
amelioration  should  never  be  applied  in  windy  or  in  rainy  weather.  Gypsum  sel- 
dom appears  to  be  productive  of  more  beneficial  effects  than  when  used  as  a  top- 
dressing  for  clover,  the  vegetation  for  which  is  already  sufficiently  advanced  to 
enable  its  leaves  to  cover  the  soil ;  this  operation  ought,  therefore,  generally  to 
be  performed  about  the  beginning  of  May.  Some  persons  have,  however,  derived 
advantage  from  strewing  it  over  the  young  clover  plants  in  autumn.  It  is  not  un- 
frequently  used  as  a  dressing  afler  the  first  cutting  has  taken  place,  and  with  the 
view  of  accelerating  and  increasing  the  vegetation  of  the  second  ;  and  where  this 
has  been  the  case,  the  second  cutting  has  been  found  to  yield  far  more  than  the 
first,  and  which  it  would  not  have  done  under  other  circumstances.  The  quan- 
tity of  gypsum  requisite  for  an  acre  of  land  varies  from  one  to  two  bushels.  When 
it  is  properly  pulverized,  the  former  will  be  sufficient ;  but  if  such  is  not  the  case, 
a  larger  quantity  must  be  applied. 

All  the  experiments  which  I  have  yet  been  enabled  to  make,  or  of  which  I 
have  had  an  opportunity  of  watching  the  progress  or  inquiring  minutely  into, 
tend  to  convince  me  that  gypsum  is  productive  of  evident  and  beneficial  effects, 
unless  these  are  counteracted  by  heavy  rains,  variations  of  temperature,  or  some 
negligence  or  inaccuracy  in  the  experiment.  I  do  not,  therefore,  hesitate  to  rec- 
ommend the  use  of  this  substance  as  a  means  of  increasing  the  vegetation  of  clo- 
ver, and  rendering  it  both  vigorous  and  luxuriant,  wherever  it  is  obtained  suffi- 


oiently  cheap  to  make  the  expenses  attendant  on  an  amelioration  of  a  bushel  and 
a  half  per  acre  not  exceed  one  rix-doUar  and  eight  groschen,  or  five  shillings  and 
eight  pence  in  English  money.  If  the  land  is  in  tolerable  condition,  although  not 
excessively  fertile,  we  may  expect  to  obtain  (todx  six  to  eight  quintals  of  clover 
from  it,  beyond  vrhat  it  would  have  yielded  without  the  intervention  of  gypsum ; 
it  being,  of  course,  understood  that  the  plants  were  pretty  thick,  since  gypsum 
cannot  create  them  where  they  do  not  exist.  If,  however,  there  is  one  plant  on 
each  square  foot  of  land,  the  effect  of  the  gypsum  will  be  such  that,  at  the  time 
of  flowering,  the  clover  will  completely  cover  the  soil.  But,  on  the  other  hand, 
should  the  clover  be  very  thick,  and  the  soil  sufficiently  rich  and  fertile  to  admit 
the  plants  shooting  up  luxuriantly  without  any  extraneous  aid,  a  dressing  of  gyp- 
sum would  only  produce  an  excess  of  vegetation,  and  tend  to  dispose  the  plants 
to  rot ;  and,  where  such  is  the  case,  it  is  as  well  to  abstain  from  the  use  of  this 
substance. 

All  the  experiments  that  have  hitherto  been  made  seem  to  prove  that  gypsum 
has  little  or  no  direct  effect  on  gramineous  cereal  plants  when  spread  immediate- 
ly over  them  i  but  it  is  the  unanimous  opinion  of  every  one  who  has  had  the  op- 
portunity of  observing  this  point,  that  the  stubble  of  a  clover  crop  which  has  been 
dressed  with  this  substance  produces  much  finer  cereals,  and  especially  wheat, 
when  turned  in  as  manure,  than  are  ever  obtained  where  the  gypsum  has  not 
been  used.  This  effect  appears  to  have  been  produced  by  the  tendency  of  the 
gypsum  to  augment  the  vigor  and  succulency  of  the  roots  and  stems  of  the  clover, 
and  thus  to  increase  those  portions  of  its  residue  which  this  plant  leaves  both  on 
and  in  the  soil.  It  is  a  well  known  fact,  that  the  vigor  and  nneness  of  corn  crops 
succeedmg  to  clover  is  always  proportionate  to  the  vegetation  of  that  plant.  Thus 
then,  the  use  oi  gypsum  is  mdirectly,  if  not  directly,  favorable  to  cereals  ;  it  is 
also  productive  of  still  greater  advantages  by  the  increase  of  fodder,  and  likewise 
of  dimg,  which  it  procures. 

This  species  of  manure,  which,  from  the  smallness  of  the  quantity  of  it  that  it 
is  necessary  to  apply  to  the  soil,  may  be  procured  from  great  distances  without 
much  inconvenience  or  expense,  is  then  a  very  valuable  one :  but  it  must  not  be 
forgotten  that  no  effect  can  ever  be  expected  from  its  application  to  exhausted 
land. 

Gypsum  leads  us  to  speak  of  other  salts  which  may  be  employed  for  the  pur- 
pose of  ameliorating  the  soil.  But,  if  we  except  the  residue  of  salt  works,  these 
substances  are  seldom  used  for  this  purpose,  on  account  of  their  being  in  general 
too  expensive. 

'She  experiments  hitherto  made  with  regard  to  the  use  of  these  salts  have  been 
for  the  most  part  limited  and  partial.  Most  of  them,  and  especially  those  which 
relate  to  common  salt  (muriate  of  soda),  have  been  attended  with  the  following 
results : — ^When  applied  to  the  soil  in  too  large  a  quantity,  this  substance  has 
completely  checked  vegetation  ;  but  when  the  salt  has  been  washed  by  heavy 
rains,  and  perhaps  partially  decomposed,  it  gives  a  decree  of  strength  and  vigor 
to  the  vegetation  of  the  succeeding  years.  If  a  smaU  quantity  of  it  is  spread 
over  a  very  rich  soil,  the  effect  produced  by  it  is  very  sensible,  but  of  short  dura- 
tion ;  on  the  other  hand,  if  this  small  quantity  is  spread  over  an  impoverished 
soil,  no  effect  whatever  is  produced.  This  mode  of  ameliorating  land  is  there- 
fore seldom  practiced  even  in  the  neighborhood  of  salt  mines,  where  it  can  be 
procured  at  a  very  low  price.  But,  on  sea-coasts,  the  effects  produced  by  salt 
water  on  vegeHition  become  strikingly  evident ;  this  is  the  reason  that  salt 
marshes  are  preferred  to  others  for  the  pasturage  of  cattle.  The  grass  which 
grows  on  such  places  is  eaten  with  avidity  by  all  kinds  of  cattle,  whether  as  pas- 
turage or  in  the  form  of  dry  fodder ;  and  it  is  peculiarly  wholesome  and  nourish- 
ing to  them.  But  even  on  the  sea-coast  the  salt  is  speedily  carried  away  from 
the  soil  by  rain  or  other  kinds  of  moisture :  indeed,  when  Leuid  of  this  nature  is 
analyzed,' few  vestiges  of  saline  matters  are  to  be  found  in  it. 

The  experiments  made  with  regard  to  the  use  of  saltpetre  (nitre,  or  nitrate  of 
potassa),  employed  in  very  small  quantities,  have  been  attended  with  much  more 
evident  and  sensible  results  than  those  arising  from  the  use  of  common  salt:  but 
in  ordinary  undertakings,  this  substance  is  not  available  on  account  of  its  being 
so  very  expensive ;  nor  should  we  have  spoken  of  it  at  all  had  not  this  circum- 
stance tended  to  demonstrate  the  fertility  of  those  soils  which  spontaneously  pro- 
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duce  nitrate  of  lime.  We  must,  however,  pause  to  observe  that  many  soils  are 
supposed  to  contain  saltpetre  which  really  ao  not  possess  a  particle  of  it ;  that 
whitish  substance  which  is  observable  on  all  soils  containmg  a  considerable 
quantity  of  mould,  and  which  is  so  often  mistaken  for  saltpetre,  is  neither  more 
nor  less  than  a  lichen  (lichen  humosus)  which  such  land  produces,  and  which 
certainly  is  a  proof  of  fertility.  That  portion  of  saltpetre  which  the  soil  produ« 
ces  spontaneouslv  is  speedily  washed  away  by  rain  or  moisture ;  hence  this  sub- 
stance is  rarely  found  when  land  is  analyzed ;  it  is  much  more  frequently  found 
in  the  plants  which  have  sprung  from  such  land  ;  but  it  does  not  appear  to  form 
an  essential  portion  of  them,  but  rather  to  have  entered  into  their  composition 
accidentally,  and  to  exist  there  as  a  foreign  body :  this  is  the  case,  for  example, 
in  wild  beet-root. 

It  is  not  worth  while  to  enter  into  any  dissertation  on  the  subject  of  the  neutral 
salts. 

Latterly,  the  metallic  salts,  and  especially  green  vitriol,  or  sulphate  of  iron, 
have  been  considered  as  well  adapted  for  the  improvement  of  land.  There  was 
a  time  when  this  substance  was  regarded  as  exceedingly  prejudicial  to  vegeta- 
tion, and  land  impregnated  with  it  was  justly  considered  to  be  sterile.  It  is  only 
within  the  last  few  years  that  theorv  and  experience  have  combined  to  teach  us 
the  value  and.  utility  of  green  vitriol.  When  the  importance  of  oxygen  in  the 
promotion  of  the  germination  of  seeds  and  the  early  development  of  plants  wae 
first  perceived,  it  was  deemed  possible  to  enclose  this  matter  in  oxides,  acids  and 
acid  salts  ;  but  positive  effects  were  only  obtained  from  those  oxides  and  acids 
which  were  easily  susceptible  of  decomposition,  and  allowed  their  superabund- 
ant oxygen  to  disengage  itself.  After  having  made  various  experiments  in  order 
to  elucidate  this  point,  the  influence  of  acids  and  of  acid  salts  on  the  germination 
of  plants  still  appears  to  me  to  be  very  doubtful. 

in  the  experiments  on  the  action  of  green  vitriol,  or  sulphate  of  iron,  dissolved 
in  water  and  used  as  a  manure,  the  results  appear  to  vary  exceedingly ;  some 
persons  have  not  been  able  to  discover  that  it  produced  the  slightest  effect ;  oth- 
ers have  found  it  injurious :  while  a  third  class  have  declared  that  they  have  de- 
rived considerable  benefit  from  the  use  of  it.  In  most  of  those  experiments 
which  I  have  had  an  opportunity  of  investigating,  the  quantity  of  this  solution 
that  was  used,  and  the  extent  of^land  watered  with  it,  have  been  by  no  means 
accurately  defined ;  it  is  nevertheless  very  important  that  both  these  points  should 
be  ascertained,  and  unless  we  are  acquamted  with  them  it  is  quite  impossible  to 
explain  the  causes  of  those  contradictory  results. 

Experiments  undertaken  by  accident,  and  which  tend  to  determine  the  amelior- 
ating powers  which  some  vitriolized  fossils  possess,  have  given  to  this  subject  an 
importance,  in  a  practical  point  of  view,  which  it  would  not  otherwise  have  pos- 
sessed. In  England  a  species  of  peat  strongly  impregnated  with  vitriol  has  been 
found ;  and  in  Germany,  in  the  estates  of  Reibersdorf,  belonging  to  the  Count 
d^Einsiedel,  a  mine  of  highly  vitriolized  coal  has  been  discovered,  both  of  which 
substances  form  very  active  manures  when  used  in  small  quantities. 

From  the  results  of  experiments  made  with  these  substances,  it  appears  evi- 
dent that  vitriol,  when  combined  with  coal,  exercises  a  powerful  influence  on 
vegetation.  Possibly  the  action  of  light  and  air  effects  the  decomposition  of  the 
sulphuric  acid,  the  oxygen  of  which  combines  with  the  carbon  and  forms  car- 
bonic acid,  or  some  other  substance  equally  favorable  to  vegetation.  Nor  is  it 
altogether  improbable  that,  bv  means  of  the  hydrogen  which  is  %nited  with  the 
coal,  the  sulphur  and  the  coal  itself  enter  into  combination,  and  contribute  to  ac- 
celerate and  strengthen  vegetation.  Pure  green  vitriol,  or  sulphate  of  iron,  can 
combine  in  the  same  manner  with  the  humus  which  it  meets  with  in  the  soil, 
and  is  then  productive  of  the  most  beneficial  effects.  Farther  light  must  be 
thrown  on  this  subject  by  the  medium  of  patient  investigation  and  carefully  con- 
ducted experiments,  ere  we  can  venture  to  determine  wnether  this  substance  is 
really  cajmble  of  ameliorating  land,  and  in  what  proportions  it  should  be  employed. 

The  great  and  incontestibly  good  effects  resulting  from  the  use  of  coal  and 
peat  impregnated  with  vitriol,  ought  to  induce  all  persons  to  have  it  in  tlieir 
power  to  dig  in  search  of  these  substances,  and  to  use  them  for  the  amelioration 
of  land. 

When  vitriolized  coal  is  used  as  a  manure,  it  is  first  reduce^  to  powder,  and 
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then  spread  orer  the  land  after  the  last  plowing  or  sowing,  but  not  buried.  The 
quantity  of  this  substance  applied  to  the  land  must  be  regulated  with  the  great- 
est circumspection  and  care.  When  used  too  plentifully,  it  is  injurious  ;  and  if 
it  is  suffered  to  remain  on  the  soil  in  heaps  only  for  a  few  days,  every  trace  of 
vegetation  disappears  for  several  years  from  the  spots  where  such  heaps  have 
stood.  It  ou^ht,  therdbre,  only  to  be  unloaded  on  the  roads,  or  on  the  edges  ol 
land  where  little  or  nothing  is  sown.  When  the  soil  is  of  an  argillaceous  or  cal- 
careous nature,  from  30  to  36  bushels  per  acre  may  be  applied  to  it ;  but  not 
more  than  from  15  to  18  bushels  must  he  bestowed  on  a  calcareous  soil.  • 

The  question  of  the  ameliorating  or  non-ameliorating  effects  and  properties  ot 
acids  is  a  theoretical  rather  than  a  practical  point,  since  it  rarely  happens  that 
we  are  able  to  make  use  of  these  substances.  Nevertheless,  we  will  pause  to 
make  a  few  remarks  on  this  subject. 

In  theory,  the  use  of  acids  has  been  recommended  for  the  purpose  of  amelio- 
rating the  soil  on  account  of  the  oxygen  they  contain,  which  is  m  itself  hif^hly 
favomble  to  vegetation ;  the  fact  that  their  decomposition,  when  in  the  sou»  is 
too  independent  of  external  causes,  appears  to  have  been  wholly  overlooked. 

Those  experiments  which  have  been  made  with  acids  have  been  attended  with 
very  contradictory  results :  it  is  astonishing  that  the  talented  men  bv  whom  they  [ 
were  conducted  should  have  omitted  to  iniorm  us  of  the  nature  and  composition 
of  the  soils  to  which  they  applied  the  acids.  Various  accessory  circumstances 
tend,  however,  to  induce  the  belief  that  it  was  only  on  calcareous  soils  that  sul- 
phuric acid  was  productive  of  beneficial  effects,  and  this  was  the  only  acid  with 
which  experiments  were  made ;  its  good  effects  are  easily  explained  by  the  fact 
that  on  land  of  this  nature  sulphuric  acid  produces  gypsum,  and  causes  the  evap- 
oration of  the  carbonic  acid.  Those  soils  to  which  it  was  prejudicial  doubtless 
contained  little  or*no  lime. 

Lastly,  we  must  not  omit  to  notice  ashes  as  being  one  of  the  most  active  ma- 
nures, as  well  as  one  which  is  very  frequently  used.  When  thoroughlv  burned, 
ashes  are  composed  of  earths  and  potash,  to  which  are  sometimes  added  metallic 
oxides  and  di£^rent  salts.  Lime  is  alwavs  the  predominating  earth  which  enters 
into  their  composition,  even  when  the  plants  whence  they  are  derived  have  not 
sprung  from  a  calcareous  soil. 

It  cannot  be  denied  that  potash  contributes  greatly  towards  the  amelioration 
of  land  by  its  decomposing  power;  but,  in  general,  ashes  are  not  used  until  they 
have  been  lixiviatea ;  notwithstanding  which,  they  are  still  productive  of  con- 
siderable effect,  although  not  so  great  as  would  have  been  derived  from  their 
use  if  they  had  not  been  submitted  to  that  process.  Ashes  must  contain  some 
peculiar  and  hitherto  undiscovered  matter,  which  ^ves  to  them  an  action  so 
much  more  efiUcacious  than  that  of  an  equal  quantity  of  the  same  earth  which 
they  contain,  and  taken  in  another  state.  It  is  possible  that  some  portion  of 
vegetable  life  remains  in  them  which  we  are  unable  to  appreciate  or  discover. 
A  circumstance  which  seems  to  tend  greatly  to  the  support  ot  my  opinion  is,  that 
it  has  been  everv  where  observed  that  ashes  resulting  from  the  combustion  of  a 
slow  fire,  and  which  have  been  formed,  as  much  as  possible,  away  from  all  con- 
tact with  the  atmosphere,  constitute  a  much  more  efficacious  manure  than  those 
resulting  from  a  fierce,  quick  fire. 

In  order  to  render  ashes  which  have  not  been  lixiviated  more  active,  they  are 
sometimes  mixed  with  recently  calcined  or  pulverized  lime ;  and  these  sub- 
stances, after  having  been  carefully  mixed  together,  are  slightly  moistened.  By 
means  of  this  process,  the  potash  contained  in  the  ashes  is  rendered  caustic.  A 
small  quantity  of  this  mixture  is  used  as  a  dressing  for  clover ;  in  paring  and 
burning,  also,  a  little  lime  is  generally  mingled  with  the  ashes  of  the  turf. 

Although  this  may  appear  to  be  the  proper  place  for  entering  into  a  considera« 
tion  of  the  operation  of  paring  and  bummg,  we  shall,  nevertheless,  defer  all  men- 
tion of  it  imtii  we  come  to  treat  of  tillage  generally,  to  which  division  it  certainly 
belongs. 

Of  all  the  lixiviated  ashes  that  are  used,  the  refuse  ashes  of  bleachers  ana 
soap-boilers  are  generally  pveferred.  These  contain  only  a  small  quantity  of  pot^ 
ash,  but  are  mixed  with  lime,  and  not  unfrequently  with  gelatinous  portions  of 
the  residue  of  the  melted  fat  and  other  substances  used  in  the  manufacture  of 
candles  and  soap.    It  not  unfrequently  happens  that  soap  manii&cturers  mix  the 
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sweepings  of  their  houses  and  yards  with  the  ashes ;  but  this  does  not  tend  to 
improve  them.  The  excellent  effects  resulting  from  this  species  of  manure  are 
now  so  well  known,  that  it  is  eagerly  bought  and  carried  to  immense  distances ; 
but  not  more  than  twenty  years  have  elapsed  since  it  was  thrown  away  as 
rubbish. 

This  kind  of  manure  is  usually  devoted  to  meadow-land.  The  ashes  are 
spread  over  the  turf;  whence,  in  a  very  short  time,  they  cause  grass  or  the  va- 
rieties of  clover  to  appear,  and  replace  the  moss  or  stunted  grass  which  previ- 
ously ^ew  there. 

Nor  are  these  ashes  productive  of  less  beneficial  effects  on  arable  land  ;  only, 
like  all  other  manures  of  a  similar  nature,  care  must  be  taken  that  they  shall  be 
intimately  and  completely  blended  with  the  soil ;  and  to  effect  this,  they  must  be 
only  superficially  buried  at  first,  in  order  that  the  harrow  may  reach  and  distribute 
them.  The  quantity  usually  allowed  for  an  acre  of  land  is  eighteen,  twenty,  or, 
at  most,  thirty  bushels  spread  equally  over  it.  There  are  places  in  which  agri- 
culturists do  not  scruple  to  pay  from  five  to  six  rix-dollars  (21s.  3d.  to  25s.  6d.) 
for  an  amelioration  of  this  nature ;  but  in  other  districts  it  can  be  procured  at  a 
much  cheaper  rate. 

It  is  not,  however,  productive  of  its  most  beneficial  effects,  unless  the  land  to 
which  it  is  applied  be  thoroughly  impregnated  with  stable  manure :  on  an  im- 
poverished soil,  it  seldom  answers  the  expectations  of  those  who  make  use  of  it. 
This  accounts  for  the  fact  that  the  practice  of  using  this  substance  is  held  in  the 
highest  estimation  in  those  places  where  land  is  kept  in  pretty  tolerable  condi- 
tion. Its  effects,  too,  are  then  far  more  durable.  Many  persons  assert  that  they 
are  perceptible  for  ten  or  twelve  years ;  but  such  is  not  the  case,  as  Benekendorf 
justly  observes,  unless  the  land  is  manured  afrdfti. 

In  places  where  there  is  a  superabundance  of  wood,  and  where  the  demand 
for  this  substance  is  so  small  that  the  most  profitable  use  which  can  be  made  of 
it  is  to  subject  it  to  incineration,  in  order  to  ODtain  potash  from  it,  the  residue  re- 
sulting from  this  operation  may  be  used  with  the  greatest  advantage  for  the 
amelioration  of  land,  and  the  benefits  thus  obtained  are  often  so  great  as  to  cover 
the  whole  of  the  expenses.  These  ashes  are  carried  to  soils  which  have  been 
repeatedly  plowed,  or  are  used  to  accelerate  the  amelioration  of  newly- tilled  for- 
est land.  Every  farm  possesses  some  portion  of  lixiviated  ashes  ;  and  however 
small  this  portion  may  be,  it  is  stiU  worth  while  to  preserve  it.  If,  as  is  gene- 
rally the  case,  the  ashes  are  thrown  together  in  a  heap  on  the  dung-hill,  they  are 
proauctive  of  little  or  no  good,  because  they  do  not  produce  all  the  benebt  oi 
which  they  are  susceptible,  unless  spread  thinly  and  evenly  over  the  soil.  Here, 
on  the  contrary,  they  would  be  amassed  together,  and  likely  to  destroy  the 
vegetation  on  those  spots  with  which  they  came  in  contact. 

Not  only  do  peat  ashes  differ  essentially  from  wood  ashes  in  containing  little 
or  no  potash,  but  the  constituent  parts  of  ashes  resulting  from  varieties  of  peat 
are  likewise  very  dissimilar.  Lime  generally  forms  the  chief  constituent  of  these 
ashes,  provided  that  the  peat  from  which  they  are  obtained  does  not  contain  too 
large  a  portion  of  sand.  This  lime  exists  in  the  form  of  a  carbonate,  or  in  con- 
junction with  sulphuric,  phosphoric,  and  acetic  acids.  It  is  usually  combined 
with  a  considerable  portion  of  oxide  of  iron,  and  sometimes,  also,  of  sulphate  of 
iron,  when  this  latter  substance  has  not  been  decomposed  by  the  intensity  of  the 
fire. 

The  differences  which  are  observable  in  the  properties  of  peat  ashes  regarded 
as  a  manure,  probably  arise  from  the  variations  which  exist  m  the  nature  df  the 
constituent  parts  of  peat  itself.  There  are  as  yet  so  few  well  authenticated  ex- 
periments on  the  nature  of  peat  ashes,  or  carefully  investigated  analysis  of  them 
made  with  reference  to  their  amelioratinff  qualities,  that  nothing  positive  can  be 
said  on  the  subject.  It  has  everywhere  oeen  found  that  light  friable  ashes  are 
productive  of  more  beneficial  effects  than  those  which  are  heavy,  doubtless  be- 
cause they  contain  less  silica.  Some  persons  prefer  the  white  ashes,  others  the 
grev,  and  others  those  which  are  of  a  reddish  hue :  this  latter  color  arises  from 
the  presence  of  oxide  of  iron.  I  have  seen  more  harm  than  good  resulting  from 
the  use  of  peat  ashes  of  a  red  brown  hue,  which  contained  a  great  deal  of  iron, 
and  also  or  silica,  and  am,  therefore,  inclined  to  believe — at  any  rate,  until  far- 
ther experience  shall  convince  me  to  the  contrary — ^that  oxide  of  iron  is  not  prc^ 
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dnctive  of  beneficial  effects  on  yegetatioo.  This  point,  certainly,  is  well  worthy 
of  inTesti^tioD,  especially  in  those  countries  where  a  ereat  deal  of  peat  is 
bamed.  This  species  of  ashes  is  the  more  frequently  used  as  manure,  in  conse- 
quence  of  there  oeing  no  possibility  of  applying  it  to  any  other  purpose. 

But,  in  some  parts  of  England  and  of  Holland,  peat  is  burned  expressly  for  the 
purpose  of  making  use  of  its  ashes  in  the  amelioration  of  land.  Considerable  ex- 
tents of  marshy  land  are  devoted  to  the  growth  of  peat.  Kilns  or  furnaces,  con- 
structed of  stone  or  clay,  are  built  near  to  these  places ;  at  the  bottom  of  which, 
on  the  grating,  a  layer  of  dry  peat  is  laid  first,  which  is  succeeded  by  a  layer  of 
peat  in  the  state  of  moisture  in  which  it  is  taken  from  the  marsh.  The  under- 
most layer  is  then  set  on  fire,  and  its  heat  speedily  dries  the  one  abore  it,  and 
causes  it  also  to  ignite ;  so  that  after  the  fire  is  once  permanently  kindled,  it  can 
be  kept  up  without  the  necessity  of  adding  more  diy  peat.  The  combustion  is 
never  sufiered  to  proceed  too  rapidly,  because  it  is  well  known  that  the  ashes  lose 
much  of  their  ameliorating  properties  when  the  peat  has  been  too  rapidly  con- 
sumed. The  ashes  are  withdrawn  from  beneath  the  grating,  and  thus  the  pro- 
cess goes  on,  and  with  it  the  formation  of  fresh  ashes ;  while  those  that  have 
been  pioduced  are  carried  away. 

Latterly,  so  ^reat  a  virtue  has  been  attributed  in  England  to  the  action  of  ashes, 
that  agriculturists  have  been  advised  not  only  to  bum  the  stubble  which  is  left 
on  the  ground  after  the  com  has  been  reaped,  but  also  to  strew  the  whole  of  the 
straw  over  the  soil,  and  destroy  it  by  combustion.  In  support  of  this  advice,  ex- 
periments have  been  brought  forward  to  prove  that  much  greater  benefits  have 
been  thus  derived  from  the  straw  than  it  would  have  produced  if  mingled  with 
the  dung.  We  shall  not  enter  into  any  discussion  with  respect  to  the  merits  or 
demerits  of  this  theory,  because  it  oan  only  be  applicable  to  certain  peculiar  cir- 
cumstances and  to  very  fertile  soils.  The  practice  of  setting  fire  to  the  stubble, 
which  for  this  purpose  is  left  very  long,  is  much  followed  in  Hungary,  in  districts 
where  the  soil  is  very  rich. 

The  residue  of  salt-works,  and  the  sediment  which  settles  in  or  attaches  itself 
to  the  sides  oi  coppers  or  boilers — ^which  matters  are  often  mixed  with  ashes — 
may  be  classed  araons^  the  number  of  very  active  manures.  Agriculturists  eager- 
ly purchase  these  substances,  and  not  unfrequently  at  a  very  high  price.  The 
sediment  of  large  coppers  or  boilers  is,  for  the  most  part,  composed  of  gypsum ; 
sometimes,  however,  it  contains  a  little  salt.  Many  persons  prefer  it  to  gypsum, 
while  others  do  not  attribute  an  equal  value  to  it. 

Agriculturists  have  been  frequently  led  away  and  deceived  by  wonderful  ac- 
counts of  various  salts,  which,  if  employed  in  ever  so  small  a  quantity,  were  to 
produce  miraculous  effects.  These  offsprings,  however,  of  quackery  and  an  ex- 
cessive love  of  gain  are,  happilv  for  us,  rapidly  losing  sround.* 

But  1  must  not  be  understood  to  confound  those  artificial  compositions  of  gyp- 
sum, oxide  of  iron,  common  salt,  &c.  and,  among  others,  the  valuable  essays  and 
recommendations  of  Lampadius  Freyberg  (**  Leipsicher  Economishe  Anzeigen 
Michaelis,"  1805.  A.)  with  those  ridiculous  inventions ;  for  these  are  used  in  suit- 
able proportions,  ana,  not  like  the  miraculous  salts,  in  quantities  not  exceeding  a 
few  ounces  or  pounds  per  acre. 

There  does  not  appear  to  be  the  least  doubt  that  by  using  successively  and  ap- 
propriately warm,  active,  animal  manures,  durable  and  refreshing  vegetable  mat- 
ters and  ameliorations  composed  of  mineral  substances,  which  accelerate  decom- 
position, that  by  successively  bringmg  into  action  one  or  other  of  the  different  va- 
rieties of  each  of  these  species  of  manures,  a  greater  amount  of  produce  may  be 
obtained  than  if  one  kind  only  were  used.  But,  in  order  to  obtain  this  success, 
attention,  doubtless,  must  be  paid  to  the  order,  proportion,  and  period  which  best 
agrees  with  the  nature  of  the  soil,  the  condition  in  which  it  is,  and  the  number 
of  crops  it  has  borne  since  last  ameliorated.  In  many  countries,  certain  positive 
rules  have  been  laid  down  with  regard  to  this  subiect ;  but  these  rules  want  prac- 
tical and  fundamental  utility.  Theoretically  speaRing,  nothing  more  can  be  said 
OD  this  subject  than  we  have  already  advanced,  because  we  look  in  vain  for  posi- 
tive and  well  authenticated  experiments  calculated  to  remove  our  doubts.  There 
is  a  wide  field  open  to  the  researches  of  the  chemist  and  scientific  agriculturist : 

*  K«t«>  in  this  counoy.    "New  ■umiint'*  wen  setvr  lo  namanm  m  at  tlie  pratent time. 
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and  it  is  to  be  hoped  that  the  direction  of  a  patient,  scientific  and  accurate  inrea- 
tiflation  to  this  subject  will  not  fail  to  produce  new  and  important  discoTeries» 
which  will  teach  us  how  to  apply  all  those  substances  with  which  we  are  fur* 
nished  hj  Nature,  so  as  best  to  attain  the  end  for  which  they  were  bestowed-—» 
namely,  the  multiplication  of  living  beings,  and  of  the  comforts  and  necessaries 
of  life. 

Since  Nau  Reissert  and  Seitz  hare  opened  the  lists  in  the  «  Annals  of  Agricul- 
ture," ("  Annalen  des  Ackerbau,"  toI.  ix.  p.  210,)  we  may  yenture  to  hope  that 
new  experiments  will  soon  determine  how  fiir  certain  species  of  ihanures  are  suit- 
able to  certain  plants,  both  as  regards  their  influence  on  the  abundance  and  qual- 
ity of  the  produce.  All  that  is  at  present  known  on  this  subject  will  be  narrated 
when  we  come  to  speak  of  the  cultiyation  of  each  separate  kmd  of  produce. 

An  agriculturist  who  has  at  his  disposal  those  kinds  of  manure  which  are  not 
in  general  use,  and  who  knows  how  to  employ  them  properly,  may  venture  to 
deviate  from  that  straight  path  which  a  person  who  cannot  procure  these  sub- 
stances, or  does  not  know  how  to  use  them,  must  tread  without  swerving.  By 
means  of  this  varietur  of  manures,  the  former  may  adopt  a  system  of  cultivation, 
a  rotation,  or  succession  of  crops,  better  adapted  to  the  circumstances  and  the  de- 
mands of  the  passing  hour,  or  to  his  own  convenience,  than  that  which  he  would 
otherwise  be  compelled  to  follow.  When  he  can  obtain  street  mud,  or  sweep- 
ings, the  residue  of  some  manufacture,  or  a  supply  of  rich  mould,  he  will  be  able 
to  save  the  stable  manure,  and,  perhaps,  diminish  the  extent  of  land  devoted  to 
the  purpose  of  raising  fodder.  Gypsum  preserves  to  naturally  rich  lands  the  ca- 
pability of  producing  clover  for  a  considerable  period,  provided  that  the  soil' is  not 
too  deeply  plowed. 

But,  on  the  other  hand,  those  agriculturists  who  do  not  possess  such  extraneous 
means  must  not  allow  themselves  to  be  tempted  to  imitate  their  more  fortunate 
neighbors,  or  strive  to  emulate  the  brilliant  success,  with  the  causes  of  which 
they  are  too  frequently  unacquainted. 

PART  n....ON  THE  TILLAGE  OF  'BEE  80IU  OR  PTS  BfECHAinCAL  AMELIORATION. 

I  shall  devote  this  portion  of  my  work  to  an  enumeration  and  description  of 
those  various  labors  and  operations  by  means  of  which  the  soil  is  rendered  capa- 
ble of  producing  the  various  crops  which  we  require  from  it,  and  by  which  its 
physical  condition  is  adapted  to  the  attainment  of  the  eaA  which  the  agriculturist 
has  in  view. 

These  operations  are  all  comprised  in  the  two  following  divisions : 

1.  Those  the  effects  of  which  are  permanent,  or  at  all  events  of  considerable 
duratioQ ;  such  as  are  designated  under  the  title  of  ameliorations,  viz.  the  improving 
the  land,  the  formations  of  hedges,  ditches,  and  enclosures  in  general ;  also  drain- 
ing, digging,  forming  canals  for  the  purpose  of  irrigation,  &c 

2.  Tnose  which  have  relation  only  to  the  succeeding  crops  and  to  their  sow- 
ings, and  which  must  be  repeated  every  year,  or  at  any  rate  at  certain  short  in- 
tervals. The  latter  are  comprised  under  the  denomination  of  tillage :  various  cir- 
cumstances tend  to  induce  us  to  occupy  ourselves  in  the  first  place  with  this  di- 
yision,  and  then  proceed  to  a  consideration  of  the  more  durable  improvements. 

However  evident  the  necessity  of  tillage  may  be,  there  are,  nevertheless,  yari- 
ous  opinions  with  respect  to  the  manner  in  which  it  ought  to  be  performed,  as 
well  m  general  as  in  special  cases,  and  with  regard  to  the  selection  of  the  various 
methods  or  practices  which  should  be  followed.  Success  has  favored  alternately 
one  or  anotner  of  these ;  and  hence  an  agriculturist  who  has  received  a  merely 

Eractical  education,  will  do  well  to  act  upon  the  precepts  and  follow  the  rules 
anded  down  to  him  by  his  forefathers.  Such  a  course  of  proceeding  certainly 
does  not  hold  out  the  prospect  of  any  advantages  which  are  not  likewise  enjoyed 
by  his  neighbors,  but  at  the  same  time  it  exempts  him  from  the  evils  frequently 
entailed  by  speculations.  Should  he  undertake  new  systems  of  operation  with- 
out being  thoroughly  acquainted  with  their  end  and  purpose,  and  with  all  the 
considerations  which  should  induce  him  to  follow  or  reject  them,  he  will  be  far 
more  likely  to  experience  sensible  losses  than  to  attain  to  any  real  good.  An  en- 
lightened and  scientific  agriculturist,  on  the  other  hand,  whose  endeavor  it  is  to 
arrive  at  the  highest  degree  of  perfection  of  which  his  art  is  capable,  may  enter 
upon  new  modes  of  operation  without  risk,  when  he  knows  the  effects  which 
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the  course  of  yspceedmg  which  he  is  adopting  are  calculated  to  produce,  the  re» 
suits  with  which  each  operation  will  probahly  be  attended,  and  can  appreciate  ! 
and  understand  the  causes  which  have  influenced  the  success  of  one  mode,  and   . 
aometimes  of  another. 

The  practice  of  A|:riculture  has  in  Tiew  numerous  and  varied  objects,  all  of 
which  cannot  be  attained  in  the  same  manner.  It  is,  therefore,  highly  essential 
that  a  clear  idea  should  be  entertained  of  the  effect  which  is  intended  that  a  cer* 
tain  course  of  proceedings  shall  produce,  not  only  in  each  isolated  case,  but  also 
in  the  combination  of  all  these  cases  with  one  another,  in  order  that  by  means  of 
this  knowledge  we  may  be  enabled  to  select  that  mode  of  operation  which  will 
at  once  attain  the  reqmred  aim  in  the  best  possible  manner  and  at  the  smallest 
possible  expense. 

The  following  are,  in  general,  the  objects  and  effects  of  tillaffe : — 

1.  The  loosening  and  pulnerixation  of  the  soil.  All  kinds  of  land  have  a 
natural  disposition  to  agglomerate  and  become  too  close,  either  in  consequence 
of  the  attraction  of  cohesion  of  their  particles,  or  of  the  pressure  exercised  on  them 
by  the  atmosphere.  The  more  argillaceous  a  soil  is,  the  greater  is  this  consist- 
ence and  agglomeration.  But  most  of  the  plants  we  cultivate  are  unable  to  pen- 
etrate so  hard  a  soil,  or  to  derive  from  it  the  nourishment  requisite  for  their  sup- 
port. It  is,  therefore,  necessary  that  the  soil  should  be  loosened  by  some  me- 
chanical process ;  and  this  should  be  done  as  perfectly  as  possible,  in  order  that 
rich  vegetation  may  be  produced,  and  all  the  nutritive  matters  contained  in  the 
ground  be  placed  within  the  reach  of  the  roots  of  plants.  To  effect  this,  it  is 
requisite  that^the  layer  of  vegetable  earth  should  be  pulverized,  until  not  a  single 
clod  or  lump  remains.  The  fibrous  roots  of  the  plants  do  not  penetrate  these 
clods ;  all  they  can  do  is  to  wind  themselves  around  them,  and,  ccnsequently, 
clods  of  earth  scarcely  yield  more  nourishment  than  stcmes. 

The  more  homogeneous,  loose,  and  pulverulent  a  soil  is,  the  more  equally 
will  it  be  penetrated  by  the  roots  of  plants  growing  on  it,  the  more  hair-like  and 
fibrous  roots  will  these  plants  put  forth,  and  the  more  are  the  ramifications  of 
these  roots  separated  from  each  other ;  so  that  thus  all  the  nutritive  particles 
contained  in  the  soil  are  brought  into  contact  with  some  one  of  the  suckers  put 
forth  by  the  roots  of  the  plants. 

Some  authors,  and  especially  Jethro  Tull,  convinced  by  personal  experience  of 
the  wonderful  effects  resulting  from  a  complete  pulverization  of  the  vegetable 
layer  of  earth,  have  been  led  to  believe  that  the  fertility  of  the  soil  was  produced 
solely  by  this  cause ;  but  it  has  since  been  clearly  proved  that  such  an  assertion 
is  not  correct.  When  a  field  to  all  appearance  exhausted  has  been  allowed  to 
agglomerate  together  in  clods  and  lumps,  there  is  no  doubt  that  if  it  were  care- 
fuliy  pulverized  it  might  be  made  to  bear  one  or  two  crops  oi  grain  ;  but  this  is 
only  oecause  the  nutritive  juices  and  particles  which  it  contained  are  thus 
brought  within  the  reach  of  the  roots  of  plants,  and  not  because  this  operation  is 
able  to  create  one  particle  of  nutrition. 

A  soil  can  liever  be  too  much  loosened  and  pulverized ;  it  may,  however,  be 
rendered  too  light  and  spon^ ;  that  is  to  say,  interstices  may  be  formed  in  it, 
and  there  are  vacuums  existing  between  its  particles.  These  voids  or  interstices 
are  injurious  to  plants.  It  has  often  been  noticed  that  divers  kinds  of  products 
suffer  when  they  have  been  sown  on  recently  plowed  land  which  has  not  had 
time  to  sink  down  again,  and,  conseauently,  is  lull  of  interstices. 

The  comparative  difiiculty  or  facility  with  which  this  pulverization  can  be  ef- 
te^ed,  depends  in  a  great  measure  on  the  nature  and  composition  of  the  soil : 
this  is  the  reasen  that  the  operations  by  means  of  which  it  is  brought  about  dif- 
fer so  much  in  their  degrees  of  intensity,  and  why  it  is  necessary  to  repeat  them 
so  much  oftener  on  some  soils  than  on  others.  Besides,  the  degree  of  pulveriza- 
tion bestowed  on  land  must  depend  on  the  kind  of  plant  which  is  to  be  sown 
there :  barley  thrives  best  on  very  loose  and  pulverized  soils,  while  oats  succeed 
equally  well,  if  not  better,  on  land  which  has  not  been  so  much  loosened ;  this 
kmd  of  grain  vegetates  most  vigorously  on  those  soils  the  particles  of  which  ag- 
glomerate together. 

Several  years  will  elapse  before  a  soil  which  has  been  properly  pulverized  will 
become  hard,  or  before  a  crust  will  be  formed  beneath  its  surface.  If  it  is  com- 
posed of  clay,  it  contracts  a  certain  degree  of  adherence  with  itself;  but  this  is 
037) IT 
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nerer  so  great  as  to  prevent  tbe  roots  of  plants  from  penetrating  it,  therefore  the 
looeenisff  and  pulverization  of  that  part  of  the  soil  beneath  the  layer  turned  up 
by  the  plow  is  seldom  repeated  above  cmce  in  a  certain  term  of  years. 

2.  The  complete  mixture  of  the  parts  of  which  the  soil  is  composed.  It  is  never 
nuxe  imperatively  necessary  to  effect  a  thorough  mixture  of  all  tue  component  parts 
of  the  soil,  than  when  the  layer  of  vegetable  earth  has  been  augmented  bv  deep 
pfowings,  which  have  brought  the  virgin  earth  to  the  surface,  or  by  the  aadition 
of  substances  calculated  to  improve  or  ameliorate  it.  An  earthy  mass  composed 
of  heterogeneous  substances  is  positively  injurious  to  the  roots  of  plants :  vegeta- 
tion is  impeded  when  the  young  fibrous  roots  of  plants  pass  from  one  kind  of 
earth  into  another.'  An  imperfectly  mixed  soil,  consequently,  produces  stunted, 
sickly  and  diseased  plants :  many  soils  have  been  rendered  almost  barren  for 
several  years,  in  consequence  of  the  ameliorating  earth  which  was  carted  on  to 
them  not  having  been  properly  blended  with  the  vegetable  mould ;  even  the 
beneficial  effects  of  mart  are  neutralized  by  want  of  attention  to  this  essential 
poini ;  in  fact,  the  advantage  which  such  substances  are  capable  of  producing 
never  becomes  apparent  until  they  are  thoroughly  incorporated  with  the  soil. 
Several  kinds  of  manure,  and  especiallv  those  the  fertilizing  effects  of  which 
arise  from  their  action  on  the  humus  and  vegetable  matters  contained  in  the  soil, 
likewise  remain  inert,  if  not  properly  divided  and  mixed  with  the  vegetable 
mould,  and  are  even  likely  to  become  mjurious  if  they  come  in  contact  with  the 
roots  of  plants  before  they  are  perfectly  divided.  Common  stable  manure  is  not 
altogether  inefficacious,  even  when  suffered  to  remain  in  lumps,  because  its  so- 
luble portions  penetrate  into  the  vegetable  soil ;  but  it  is  not  productive  of  that 
amount  of  advantage  which  might  have  been  derived  frgm  it,  if  it  had  been  com- 
pletely divided  and  mixed  with  the  land  bv  means  of  repeated  plowings.  When 
stable  manure  has  not  been  properly  divided,  the  plants  shoot  up  in  tufts  where 
they  find  an  abundant  supply  of  aliment ;  while  those  spots  which  contain  little 
or  no  manure^  either  remain  totally  harren^  or  produce  only  a  few  sickly  plants. 
A  manure  of  this  kind,  when  suffered  to  remain  in  the  soil  m  lumps,  subsequently 
forms  a  species  of  peat ;  and  this  inequality  in  the  growth  of  the  crops  will  conr 
Unuefor  several  years. 

3.  The  brinpng  a  layer  of  earth,  taken  from  a  considerable  depth,  to  the  «Kr- 
face  of  the  sotl,  in  order  to  submit  it  to  the  influence  of  light  and  of  the  atmo- 
sphere. From  the  remotest  ages  of  antiquity,  the  advantages  resulting  from  the 
aeration  of  land  have  been  known  and  recognized  by  all  attentive  observers,  and 
various  hypotheses  have  been  advanced  to  accoimt  for  this  fact.  The  effect  thus 
produced  has  been  compared  to  the  formation  of  saltpetre  (nitrate  of  potash),  and, 
m  fact,  it  is  somewhat  similar,  since  saltpetre  is  produced  by  the  confluence  of 
some  atmospheric  substances  ;  and  the  oftener  a  new  surface,  and  one  which  had 
not  previously  been  saturated,  is  broufi^ht  into  contact  with  the  air,  the  greater  is 
the  quantity  produced.  The  same  substance  (oxygen)  acts  in  this  case  as  in  the 
formation  of  saltpetre.  It  is  by  its  assistance  that  those  two  matters  are  formed, 
in  which  carbon  forms  the  constituent  part  of  the  nutrition  of  plants,  namely,  car- 
bonic acid  and  soj^ble  extract.  It  is  only  from  exposure  to  the  air  that  humus 
acquires  its  fertilitv,  and  there  is  little  doubt  that  light  has  a  good  deal  to  do  with 
the  production  of  tnis  effect. 

The  soil  appropriates  to  itself  that  portion  of  carbonic  acid  which  is  formed  by 
the  combination  of  oxygen  with  the  carbon,  and  that  remains  in  the  inferior  stra- 
tum of  the  atmosphere,  and  is,  in  a  manner,  buried  in  the  interstices  of  the  earth 
which  is  turned  over.  It  is  not  improbable  that  even  the  nitrogen  contauied  in 
the  atmospheric  air,  separated  from  the  oxygen,  has  something  to  do  with  the 
amendment  of  the  soil,  and  is  absorbed  by  clay.  Although  we  are  not  yet  ac- 
quainted with  all  the  various  decompositions  which  are  effected,  yet  general  ex- 
perience teaches  us  that  even  the  most  tenacious  clays  may  be  rendered  fertile 
and  permeable,  by  having  their  surface  frequently  changed,  and  fresh  portions 
submitted  to  the  action  of  the  atmospheric  air.  The  amelioration  thus  derived 
from  the  atmosphere,  and  the  absorption  of  substances  adapted  for  the  fertiliza- 
tion of  land,  may  be  made  to  replace  other  ameliorations  for  a  certain  period  of 
years ;  but  the  ^ects  produced  by  it  are  neither  so  complete  nor  so  durable.— 
Aocordkiff  to  Du  Hamel  (Treatise  on  the  Amelioration  of  Land,  p.  64),  the  effects 
produced  oy  this  operation  are  so  sensible  that  they  are  perceptible  at  first  sight. 
_  ^  ,  a^ßl 
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"  If,"  says  he,  *<  half  of  a  field  is  moderately  plowed,  and  the  other  half  repeat- 
edly plowed,  and  these  two  portions  are  subsequently  plowed  athwart,  that  half 
which  has  been  most  frequently  turned  over  and  stirred  will  be  much  browner 
than  the  other." 

4.  The  absorbing,  introducing  into  the  soil,  and  preserving  the  moisture  which 
falls  from  the  atmosphere.  Moisture  does  not  penetrate  into  argillaceous,  close, 
or  tenacious  soils.  When  a  clod  of  this  nature  remains  unbroken  in  the  soil,  and 
becomes  dry,  it  preserves  the  dryness  in  the  centre  during  the  whole  summer. — 
But  the  more  the  particles  of  the  soil  are  separated  from  one  another,  and  the 
more  deeply  the  land  is  turned  up,  the  more  easily  does  the  moisture  penetrate 
into  the  interstices ;  in  fact,  the  deeper  the  plowing  is,  the  more  easily  does  the 
land  absorb  and  retain  humidity.  W  hen  land  has  been  thus  prepared,  the  water 
does  not  flow  back  to  the  surface  so  soon,  nor  is  it  so  speedily  dried  up  and  evap- 
orated in  dry  weather,  but  communicated  to  the  surface  in  proper  proportions. — 
These  observations  will  be  fouod  to  be  everywhere  confirmed  by  experience ; 
and  it  has  invariably  been  noticed  that  land  which  has  been  deeply  and  carefully 
turned  over  and  stirred  up  does  not  soon  become  hardened  on  the  surface,  neither 
does  it  sufi*er  so  much  as  other  land  from  drouth.  Every  gardener  who  has  dug 
up  any  portion  of  his  land  must  acknowledge  the  truth  of  this  observation.  Soils 
which  have  been  plowed  in  the  autumn  resist  the  drouth  of  spring  in  an  almost 
incredible  manner  ;  in  fact,  they  preserve  a  fair  degree  of  humidity  at  the  depth 
of  an  inch  below  their  surface,' while  others  are  parched  to  a  very  great  depth. 
It  is  not,  therefore,  literally  true  that  plowing  dries  land ;  such  an  effect  can  only 
be  produced  when  the  plowings  are  deep  and  frequent,  and  always  performed  in 
dry  weather.  It  has  been  observed  that  a  slight  plowing,  which  only  moves  the 
surface  of  the  soU,  tends  rather  to  preserve  than  to  dissipate  the  moisture ;  and, 
consequently,  the  insensible  absorption  of  moisture  by  tne  soil  from  the  air  is 
greater  than  the  evaijoraticii. 

The  humidity  which  is  enclosed  in  the  interstices  of  the  soil,  and  which 
amasses  there  in  large  quantities  when  the  land  is  fallowed  before  winter,  is 
doubtless  attended  with  this  disadvantage ;  but  there  is  no  reason  to  fear  that  it 
will  render  the  soil  too  tenacious  and  compact  during  the  whole  summer.  At- 
tentive observers  have  remarked,  on  the  other  hand,  that  such  soils  are  lighter, 
more  friable,  and  divide  with  less  difficulty,  provided  that  we  wait  until  they  are 
dry :  this  is  a  natural  consequence  of  the  evaporation  of  that  water,  the  elasticity  of 
which  had  separated  the  particles  of  the  soil  bv  introducing  itself  between  them. 

5.  The  destruction  of  weeds.  In  treating  ot  the  method  of  knowing  and  judg- 
ing lands,  we  have  divided  weeds  into  two  classes — those  which  increase  and 
multiply  by  means  of  their  seeds,  and  those  which  are  propagated  by  means  of 
their  roots  alone.  This  distinction  is  very  essential  as  regards  the  destruction  of 
weeds  by  plowing. 

Those  weeds  which  are  produced  from  seeds  can  only  be  destroyed  by  the 
seeds  contained  in  the  soil  being  successively  brought  to  the  surface,  and  thus 
enabled  to  germinate.;  for,  otherwise,  they  might  remain  whole  centuries  in  the 
land  without  losing  their  vitality.  Many,  and,  indeed,  by  far  the  greater  part,  of 
the  little  seeds  do  not  germinate  at  all,  unless  brought  into  free  contact  with  the 
atmosphere — which  cannot  happen  while  they  remain  enclosed  in  clods  of  earth ; 
therefore,  until  these  clods  are  pulverized,  the  seeds  contained  in  them  are  total- 
ly inert. 

There  is  not  the  least  chance  of  completely  destroying  the  seeds  contained  in 
the  soil,  or  even  in  the  part  brought  to  tne  surface,  unless  all  the  clods  and  lumps 
of  earth  are  thoroughly  pulverizä.  It  is  not,  therefore,  sufficient  that  each  lay- 
er, however  thin  it  may  be,  should  be  brought  to  the  surface,  and  into  contact 
with  the  atmospheric  air  ;  it  must  also  be  broken,  divided,  and  reduced  to  pow- 
der. The  plow  alone  cannot  effect  this  purpose,  and  recourse  must  likewise  be 
had  to  the  harrow. 

But  in  order  to  clear  the  soil  of  those  weeds  which  are  propagated  by  means 
of  their  roots,  and  especially  couch-grass  (tritieum  repens),  creeping  bent-grass 
(agrostis  stolonifera),  and  various  other  ^mineous  weeds ;  the  com  or  wav- 
thistle  /  ierratula  arvensis'^,  and  other  varieties  of  thistle,  docks,  &c.,  a  totally 
different  course  of  proceedmg  mast  be  adopted.  The  only  means  of  destroying 
these  plants  is  to  break  off  tne  young  roots  and  shoots»  or  to  tear  them  up  and 


expose  them  to  the  inflaenee  of  light  and  air.  They  must  be  brought  to  the  ntr- 
face  of  the  soil,  separated  from  the  earth,  and  placed  in  a  position  in  which  thej 
cannot  vegetate  alresh,  as  they  certainly  would  if  the  earth  detached  from  the 
clods  were  suffered  to  fall  on  them  again.  The  harrow  while  it  tears  up  the 
roots  from  one  place  plants  them  in  another,  by  surrounding  and  covering  them 
'  with  loose  earth,  in  which  they  soon  put  forth  new  shoots.  When,  therefore,  it 
!  becomes  necessary  to  destroy  such  roots,  the  ground  should  not  be  harrowed  un- 
til a  short  time  before  it  is  to  receive  a  fresh  plowing ;  in  order  that  the  roots 
buried  by  the  harrow  shall  not  have  time  to  vegetate  before  they  are  destroyed 
by  the  plow. 

6.  Burying  the  manure.  We  have  already  spoken  of  the  mode  of  effecting  an 
admixture  of  the  dung  with  the  soil.  When  the  manure  is  to  be  buried  with  the 
first  plowing,  care  must  be  taken  that  it  shall  be  placed  in  a  position  where,  ao- 
cordmg  to  its  nature,  it  may  produce  the  most  immediate  and  beneficial  effect  on 
the  first  crop  which  succeeds  the  application  ;  or,  if  the  land  has  to  be  plowed  , 
several  times,  that  the  manure  shall  be  placed  so  as  to  be  completely  mixed  with  \ 
the  soil.  Long,  stra¥ry  manure  requires  a  deep  furrow  which  will  contain  it ; 
rotten  dung,  on  the  contrary,  ought  orUy  to  he  covered  by  a  very  thin  layer  of 
earth  ;  therefore  the  plowings  intended  to  bury  it  need  not  be  very  deep. 

7.  Burying  the  seed.  Whether  this  operation  be  performed  with  the  plow, 
the  harrow,  or  any  other  instrument,  the  greatest  possible  attention  must  be  be- 
stowed on  the  execution  of  the  plowing  which  precedes  the  sowing,  in  order  that 
the  seed  sown,  whatever  may  be  its  kind,  shall  be  placed  in  the  position  best 
calculated  to  facilitate  its  germination,  when  even  the  finest  oi  its  roots  may  be 
able  to  find  nourishment  and  shelter,  and  where  even  its  stem  can  attain  the 
most  perfect  development  without  hindrance. 

AORICITLTURAL  IMPLEttEMTS.« 

Having  pointed  out  the  principal  object  which  tillage  is  intended  to  effect,  we 
will  now  proceed  to  examme  into  the  nature  and  construction  of  the  various  in- 
struments by  means  of  which  these  different  operations  can  best  be  accomplish- 
ed, and  the  end  in  view  attained  with  the  greatest  advantage  and  precision. 

*  The  implement«  which  mankind  have  emploTod  in  the  cnltiTatlon  of  die  earth,  and  their  gradoal  im- 
provement, (observes  Mr.  J.  Allan  Ransome,  in  hu  ezceUeni  work  on  the  JwjMasiOTifs  qf  A^riaUtun,)  is  a 
theme  closely  coimected  with  the  histoty  of  Agricaltore. 

In  tracing  the  gradaal  progress  of  famung  implements  towards  their  present  state  of  peifection,  it  win  be 
readily  un&rrtood  how  steadily,  in  aU  ages  and  countries,  Uiey  have  improved  as  Agrlcultore  has  advnnced, 
and  how  stationanr  they  have  ever  remained  in  those  countries  where  the  science  of  Agriculture  ia  ne- 
(dected.  It  would  even  seem  that  there  it  an  intimate  connection  between  the  establishment  of  freedom  of 
thought  and  of  action,  and  of  the  progress  of  agricultural  arts  and  agricultural  life,  of  all  modes  of  life  the 
most  o(mducive  to  health,  to  virtue,  and  to  eq}oyment  The  cultivation  of  the  soil  necessarilv  requires  the 
oonstrucrion  of  implements  for  the  puipoae ;  and  it  is  gratifying  to  observe  the  prosress  which  has  been 
made  in  them  in  Holland,  in  America,  and  in  England,  and  contrast  the  boAutiftil  and  labor-UMsening  imple- 
ments  of  Agrieulmre  which  these  free  countries  possess,  with  those  of  the  cultivato»  of  Spain,  of  Portuca], 
and  of  Russia,  <»:  of  the  more  degraded  slaves  and  lyotts  of  the  countries  of  the  East,  such  as  those  of  Pafee- 
tine,  md  of  the  banks  of  the  Ganges.  These,  it  is  more  than  probable,  have  remained  unaltered,  without 
any  succetsftü  attempt  at  improvement,  for  two  thousand  years.  Thus  we  find  that  the  Israelites,  inatead 
of  emjÄoying  in  their  warm  climate  a  threshing  machine,  or  even  a  flail,  to  thresh  out  their  oonu  were  ac- 
customed to  turn  their  oxen  on  to  the  bam  floor  to  slowly  tread  out  the  seed.  "Thou  sbalt  not  muzzle  the 
ox  when  he  treadeth  out  the  com."  (Deut.  xxxv.  4 ;  I  Cor.  Ix.  9 ;  1  Tim.  v  18.)  And  this  rude  mode  is 
still  the  custom  in  Syria,  and  even  in  Portugal ;  and  the  Moors  and  Arabs  (says  Dr.  ähaw,in  his  **  Tftivels  in 
Palestinei")  still  continue  to  tread  out  their  cora  in  this  way. 

And,  in  accordance  with  this  neglect  of  labor^esaening  implementa,  scarcely  any  expedients  beyond  the 
moat  primitive  araear  to  have  been  adopted  in  the  culiitation  of  the  earth.  Tnus  we  find  the  prophet  Isaiah 
declaring  (xxxiL  SO),  <'  Blessed  are  they  that  sow  beside  stUI  waters,  that  send  forth  thither  the  feet  of  tbe 
ox  and  toe  ass.**  Bir  John  Chardin,  and  othera,  have  described  an  indolent  practice  still  prevalent  in  the 
Oriental  countriea,  which  explains  this  expression  ofthe  propheL  It  seems  that  in  planting  rice,  which  is  a 
crop  that  only  flourishes  hi  wet,  swampy  grounds  by  the  banks  of  river«,  that  while  the  earth  is  yet  ooverad 
witn  water,  toey  cause  it  to  be  trodden  by  oxen,  asses,  dc.c..  and  that,  after  the  upper  portion  ofthe  gronnd 
has  becm  Uins  imperfectly  disturbed,  they  sprinkle  the  rice  on  the  surfiice  of  the  water. 

And  if  the  ground  is  thus  rudely  prepared  to  receive  the  seed  by  the  action  ofthe  feet  of  cattle,  in  a  man- 
ner equally  imperfect  is  the  seed  covered  with  the  earth  by  these  untutored  cultivators.  Hie  English  farmer 
must  not  expect  to  find  in  these  ill-fiirmed  and  unenlightened  countries  any  instruments  even  remotely  re- 
sembling the  compact  and  powerful  harrows  of  this  country ;  instead  of  these,  the  branch  of  a  tree,  or  a  few 
logs  of  wood  fastened  coarvely  together,  and  dra^ped  slowly  over  the  surface  ofthe  very  thinly  and  parti^^ 
dismrbed  soil  by  oxen,  are  the  omy  moana  employed  to  cover  the  seed.  These  instruments  are  thus  ctescn- 
bed  by  O.  W.  Johnson :  **  When  the  plow  has  done  its  utmost  on  the  stüT  soils  of  Bensal,  they  Mill  remain 
cloddy,  and  unfit  to  be  a  aeed  bed.  To  remedy  this,  a  still  more  imuerfbct  implement  tnan  the  Indian  plow 
is  employed,  which  is  intended  to  produce  the  combined  effects  of  the  roller  and  the  harrow.  This  is  noth- 
ing moro  in  form  than  an  Engliah  ladder  made  of  bamboo,  about  eighteen  feet  long,  drawn  by  four  bullocks 
and  guided  by  two  men,  who,  to  increase  its  power,  stand  upon  It  as  they  direct,  and  urge  on  the  cattle; 
Again  and  agidn  haa  it  to  pass  over  the  same  mrbct,  and  then«  as  in  the  case  of  their  plow,  It  o 


The  instraments  are  divided  into  two  classes,  those  which  can  be  worked  by 
manual  labor,  and  those  which  cannot  be  used  without  the  intervention  of 
draught  cattle.  The  former  are  only  adapted  for  the  cultivation  of  gardens,  and, 
therefore,  scarcely  come  within  the  province  of  this  work.  There  are,  however, 
no  doubt,  circumstances  under  which  these  instruments  may  be  used  with  advan- 
tage in  the  tillage  of  fields,  but  such  cases  are  of  rare  occurrence.  Whether  or 
not  it  may  be  advantageous  to  substitute  the  spade  or  hoe  for  the  plow  when  a 
sufficiency  of  laborers  can  be  obtained,  is  a  problem  which  we  are  not  called  upon 
to  solve,  since  in  by  far  the  greater  part  of  Europe  spade-husbandry  cannot  be 
employed  to  any  great  extent  without  employing  more  hands  than  can  be  spared 
from  other  occupations ;  and  in  those  places  where  the  population  is  sufficiently 
numerous  to  admit  of  this  being  done,  the  tillage  of  fields  is  replaced  by  the  cul- 
tivation of  gardens.  We  may,  therefore,  regard  dig^g  and  plowing  as  the  dis- 
tinctive characteristics  of  these  two  kinds  of  cultivation. 

There  is  not  a  doubt  that  land  may  be  as  well  tilled  and  rendered  as  fertile  by 
means  of  good  agricultural  implements  worked  by  cattle,  as  it  could  be  by  man- 
ual or  spade-labor,  and  at  much  less  expense.  The  crops  which  succeed  to  a 
good  digging  are,  however,  oftoi  far  better  than  those  which  follow  a  slight  or 
careless  plowing.* 

The  instruments  that  are  used  for  the  purpose  of  tilling  the  soil  and  preparing 

expense  of  time  asd  labor  wiihoiit  anv  commenaorate  effect  The  Indian  ryota  show  their  conscioasneM 
of  the  reason  that  the  operatioa  of  pulyerixiDg  and  leveling  ia  beneficial,  by  calling  it  Ra$bandkamt  that  is, 
the  confining  of  the  moigturty—A$üttie  Ru^  toL  x.  p.  4. 

And,  in  cuontries  somewhat  more  ciTiUzed,  the  construction  of  agriculmral  implementa  has  hardly  pro* 
greased  more  rapidly  than  hi  the  East,  for  even  in  many  paita  of  Europe  they  still  use  plows  of  the  heariest 
and  most  ffl-constmcted  character.  Their  teama,  too,  are  equally  neglected ;  horses,  cows,  asses,  and  even 
goata,  are  harnessed  together  in  a  most  wretched  manner,  just  as  was  the  custom,  it  would  appear,  in  very 
primitive  times  in  Palestine.  (DeuL  zxü  10.)  The  German  ftxmers  still  use,  instead  of  a  plow,^  instm* 
ment  called  a  "haken,'*  which  Is  exactly  similar  to  one  used  by  the  fUmian  farmers.  Theu-  hairows  have 
commonly  only  wooden  teeth,  and  are  worked  with  five  horses  in  a  very  bungling  manner.  (Johmon't 
Farm.  Eneydapttdia^  p.  559.)  And  still  fiurther  north,  the  Muscovite  hanrows  are  formed  even  in  a  ruder 
way,  by  merely  fiutemng  together  the  branches  of  the  fir  tree,  whose  prq)eeting^  partially  trimmed  spun 
form  the  teeth,  while  the  implement  they  use  for  a  plow  la  tittle  more  than  a  shapeless  bundle  of  sticks  tied 
together  with  tarred  rope. 

As  long,  in  fiict,  as  men  continued  to  till  the  earth  aa  slavea,  sowing  a  crop  they  were  not  sure  of  reaping^ 
degraded  in  spirit,  and  totally  uneducated,  it  was  in  vain  to  expect  superior  implementa  of  any  kind,  or  any 
efioTts,  however  slight,  towards  the  improvement  of  Agriculture.    In  our  own  Island,  for  instance,  plows 
were,. during  the  eariy  and  dark  ages  or  its  histoir,  rudely  constructed,  intolerably  heavy,  and  of  all  kinds  of 
shapes,  a  result  which  might  have  been  reasonably  antic^Mted ;  for  by  an  cdd  British  law  every  plowman 
was  required  to  make  his  own  plow.    The  harrows  and  other  agricultural  implements  were  equallyai.shar 
ped.    Drills  were  utterty  unknown  untQ  about  the  ststeenth  century.    And  when,  about  the  year  1730^  the 
celebrated  Jethro  Tull  endeavored  to  banish  the  fiaü  flrom  the  bam,  his  neidibors  loaded  him  with  execra*  < 
tlons.    The  tradition  of  the  neighborhood  of  Prosperous  flam,  near  Hungenord.  which  Tull  cultivated,  still   • 
is,  that  he  was  '*  wicked  enough  to  construct  a  machin*»,  which,  by  workmg  a  set  of  sticks,  beat  out  the  com   i 
wiUiOQt  manual  labor.**  Ilis  is  the  earliest  traditionary  notice  of  athreahingmachlne  with  which  I  am  acquaint»  I 
ed.    Jethro  Tun,  indeed,  mfist  ever  be  regarded  as  one  of  the  earliest  improvers  of  English  agricultural   I 
implemenu ;  his  plows,  his  horse-hoes,  and  nis  ingenious  attempu  to  construct  a  drill  nuushine,  evince  a   i 
spirit  of  inquiry,  and  an  advance  in  agricultural  mechanics,  which  betoken  at  once  his  ability  and  his  en-   i 
thusiasm.    He  was  ike  indeed  before  the  general  aarieuhiiral  knowledge  of  his  age ;  and  if  he  did  now  and   I 
then  suffer  his  enüiusiasm  to  carry  him  too  far  in  bis  conclusions,  yet  the  very  effort  to  improve  in  hands   | 
like  his  was  sure  to  be  attended  with  a  measure  of  good  success,  lor  his  exertions  not  only  produced  hn-   i 
mediate  good  fraits,  but  they  widely  diffused  a  very  general  and  weB-fbunded  suspicion  that  the  implements 
of  that  ace  were  not  quite  so  perfect  as  they  might  be  made,    lliis  led  to  considerable  imfnovements,  and 
prepared  the  way  for  still  more  important  efloru  by  the  next  generadon  of  imjilement  makers. 

*  Spade  husbandry  has  certainly  been  extending  itself  in  En^^d  within  the  last  few  years.  The  late 
Dr.  Yelioly  described  its  introduction  faito  the  parish  of  Wymondam,  in  Norfolk,  where  it  seems  many  acres 
were  dug  (land  after  a  white  crop)  at  9d.  and  ^A.  per  rod.  Of  late,  the  Ibrk  has  in  many  places  superseded 
the  spade,  »ince  it  lessens  labor,  and  is  better  adapted  to  penetrate  the  luird  substances  on  which  manv 
shallow  soils  rest  The  spade  has  long  been  en^rioyed  in  the  husbandry  of  Spain,  France,  and  other  conti- 
nental States.  Rev.  w.  Bham  6bsen*es,  {Jowr.  Rof.  Ag.  Soe^  voL  iL  p.  43^)  "  The  husbandry  of  the 
whole  of  the  north-eastern  part  of  East  Flanders,  where  the  sou  is  a  good  sandy  loam,  may  be  constdered  aa 
a  mixed  cultivation,  partly  bv  the  plow  and  partly  by  the  spade.  Without  the  spade,  it  would  be  impossible 
to  give  that  finish  to  the  land,  after  it  is  sown,  which  makes  it  appear  so  like  a  nrden,  and  which  is  the 
chief  cause  of  the  more  certain  vegetation  of  the  aeed.  There  is  a  great  savfaig  of  seed  by  this  praptice.  as 
may  be  seen  by  comparing  the  quanti^  usually  sown  in  Plandera  with  that  which  is  required  hi  other  coun- 
tries, where  the  spade  is  more  sparmgly  used.  In  large  fivms  in  England,  the  spade  is  onl^r  used  to  dig  out 
water-furrows,  and  to  turn  heaps  of  earth,  which  are  nude  into  composts  with  different  kinds  of  manure. 
But  in  Flanders,  where  the  land  is  usually  laid  in  stitches  of  about  six  or  seven  feet  wide,  the  faitervals  are 
always  dug  out  with  the  spade,  and  the  earth  spivad  evenly  itißtd,  as  they  call  it)  over  the  seed  which  has 
been  harrowed  in. 

The  trenches  are  so  arranged,  that  every  year  a  fresih  portion  of  the  ground  is  dug  out,  and  in  six  years 
the  whole  land  will  have  been  dug  to  the  de^  of  at  least  one  foot  In  the  next  course,  the  trench  is  dug 
a  few  inches  deeper,  which  brines  up  a  little  of  the  subaoil ;  and,  after  four  or  five  such  coursn  of  trench- 
ing, the  whole  sofl  comes  to  be  of  an  uniform  quality  to  the  depth  of  el|^iteen  or  twenty  inches ;  a  most  im- 
portant circumstance  to  the  growth  of  flax,  potatoes,  and  carrots,  all  of  which  are  very  profitable  cropa  to 
the  farmer,  and  the  two  last  mdlspensable  to  the  maintenanee  of  the  laborers  and  the  cattle.  In  the  Waes 
country,  they  proceed  differently,  for  they  have  a  soil  which,  by  repeated  trenehings,  has  long  been  unifonn 
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it  for  the  reception  of  the  seeds  and  plants,  and  which  are  worked  by  cattle,  are 
very  numerous,  but  they  may  all  be  comprised  under  the  three  following  classea : — 

(a)  The  plow.  The  intention  of  this  implement  is  not  only  to  divide  the  earth, 
to  loosen  and  throw  it  a  little  on  one  side,  but  also  to  turn  it  over  from  a  giTen 
depth,  so  that  the  lower  part  of  the  furrow  separated  by  the  plow  shall  be 
brought  to  the  top,  and  a  new  surface  exposed  to  the  atmosphere.  This  effect  is 
produced  by  that  part  of  the  instrument  which  is  termed  the  mould-board,  and 
which  is  usually  placed  at  the  right-hand  side  of  the  plow. 

(b)  The  ^rubber.  This  instrument  loosens,  stirs,  and  divides  the  soil,  and 
cleanses  it  from  roots  and  weeds,  but  does  not  turn  it  over ;  because  it  has  not  a 
mould-board. 

(c)  Hoes  and  cultivators.  Under  this  denomination  I  comprise  all  kinds  of 
horse-rakes,  hoes,  extirpators,  scarifiers,  drills,  and  sowing  machines,  &c.  which 
only  loosen  the  surface  of  the  soil,  and  which  are  used  for  the  purpose  of  pre- 
paring and  effecting  the  sowings,  or  cultivating  the  crop«  during  their  vegetation. 

The  flow  J*  in  the  strictest  sense  of  the  word.  This  implement  ought  to  sepa- 
rate or  detach  from  the  ground  successive  sods  or  slices  of  earth  parallel  with 
the  surface,  but  cutting  tnem  vertically  by  means  of  the  coulter,  and  horizontally 

in  quali^  to  the  reqaired  depth.  There  they  regnUuiy  trench  one-sizth  paxt  of  the  Umd  every  year,  and 
|riant  it  with  potatoc«,  or  sow  carrots  in  iL 

In  a  recent  communication,  Mr.  J.  Beadel,  a  very  experienced  frrmer  find  land-agent  of  Wiiham,  in  Ea- 
ses (who  has  used  a  fork  of  an  improved  conatnaeQon  to  a  coosiderable  extent,)  observes,  when  oanaparing 
the  use  of  the  fork  with  that  of  the  spado : — 

1.  A  man  can  dig  a  greater  quantity  of  land  in  a  given  tone  with  the  fbrk,  than  he  can  with  a  spade— my 
experience  proves  one-aixth ;  and  it  strikes  me  it  must  be  so,  because  the  chisel-pointed  ends  of  a  three 
proneed  forit,  can  be  more  easOy  pushed  into  a  hard  subsoil,  than  the  continuous  end  of  a  spade. 

S.  It  does  not  bring  up  so  much  of  the  subsoil  aa  the  spade,  but  mixes  the  earth  more,  a  great  pation 
slipping  through  between  the  pronga. 

3.  The  bottom  is  left  more  uneven  and  broken  bv  the  fork  than  by  the  spede,  which  I  consider  an  advan- 
tage. One  great  objection  to  the  plow  is,  I  think,  tne  smooth  giazcd  suiiace  which  it  leaves  b<>Iow,  and 
which  in  many  cases,  I  fancy,  presenta  too  great  a  resistance  to  the  delicate  fibres  of  the  plant  This  ia  kitr 
'  "  '    e,  the  plow  will  be  alteredm«  dag.    And  if  Mr.  John  Morton  be  correct,  that  in  i 


wtodaz,  but  if  true, 

stances  the  present  surikce  soil  is  nothing  more  tlian  a  portion  of  the  subsoil  improved  bv  cultivation,  it 
must  be  ri^t  to  increase  the  quantum  of  corn-growing  euth  bv  subjecting  more  subsoil  to  the  same  opera- 
tion. In  diffging,  I  eometiines  use  the  fork  in  the  Airrow,  and  then  plow  on  to  the  dug  land,  and  so  keep  the 
top  soil  on  the  snrflu»,  without  bringing  the  hungry  subsoil  into  play,  tiO  after  it  has  been  subjected  to  the 
operations  of  a  regular  rotation. 

*  I  must  beg  my  readers  to  regard  the  minute  directions  given,  rather  as  intended  to  assist  in  the  choice 
and  use  of  plows,  than  m  the  fabrication  of  them.  It  is  exceedingly  necessary  that  an  agriculturist  ahould 
not  only  perfectly  understand  the  effeefs  which  will  be  produced  by  ceitain  modiflcations  in  the  form  of  tho 
plow,  but  likewise  to  be  able  to  remedy  those  inconveniences  which  are  frequently  met  with  while  umng 
this  implement ;  in  Act,  he  ought  to  know  how  to  employ  it  so  as  to  produce  the  ^[reatest  advantage.  The 
author,  doubtless,  had  this  end  in  view  in  the  instructions  which  he  girea.  But  agriculturists  are  very  much 
miataken  when  they  imagine  that  theycan  invent  new  plows,  and  have  them  constructed  on  their  own 
premises,  and  under  their  own  eyea.  These  kinds  of  instruments  are  not  easily  imitated :  their  mechanism 
u  düBcnIt,  and  requires  skill  and  attention :  those  persons,  therefore,  who  chose  to  invent  and  labricate  Üiem 
hemaelvea,  instead  of  proeuxina  them  fhnn  the  proper  mannftctoiies,  lose  a  great  deal  of  time,  and  expend 
three  or  fonr  times  the  sum  which  it  would  have  cost  them  to  procure  the  plow  even  from  a  considerate 
distance.  The  usual  effect  of  such  attempto  la  to  disgust  the  essayisU  with  all  improvements,  and  to  canae 
those  who  relate  actual  fiu;ta  to  be  accused  of  forming  speculative  and  groundless  opinions 

I  have,  myseU;  experienced  the  annoyances  from  which  I  am  endeavoring  to  preserve  others.  I  endeav- 
ored, for  a  long  time,  to  construct  one  of  Small's  plows,  according  to  the  directions  which  I  found  in  several 
English  authors,  and  flattered  myaelf  that  I  had  attained  some  degree  of  success,  but  it  proved  to  be 
ephenenL  Attributing  those  imperieetions  which  resulted  from  my  own  inexperience,  to  the  nature  of  the 
thing  itseMl  I  uttered  a  genenl  protest  against  all  plows  having  an  immovable  and  concave  mould-board,  un- 
til r«lection  convinced  me  of  tne  utility  of  a  principle  which,  in  spite  of  my  fidlure  and  mistakes,  «ppcarDd 
to  be  evidently  good.  At  thia  period,  »chwertz's  work  on  the  Agriculture  of  Belcium  was  oUigingly  for- 
warded to  me  bv  the  celebrstea.  de  Fellenbeiig ;  I  there  found  a  description  of  the  Oetmale  plow,  which 
threw  a  new  lignt  upon  the  subject.  But,  this  time,  I  detenninod  not  to  risk  the  success  ci  my  experiment 
by  entrusting  tne  flibrication  of  this  inanrument  to  the  workmen  in  my  vicinity ;  I  therefore  ordered  it  direct 
from  Ostmale,  and  obtained  very  saiisflwtory  results  from  the  first  trials  which  I  made  of  it.  But  I  continued 
to  experience  innumerable  difficulties  when  I  endeavored  to  get  this  instrument  imitated  by  the  workmen 
in  my  nei|;hbarhood,  and,  at  length,  was  once  more  obliged  to  send  for  a  plow  from  Ostmale,  which,  not^ 
witfasianding  the  expenaes  of  carriage,  was  actually  cheaper  than  those  made  in  the  neighborhood,  besides 
"  ~  *"  ~^  that  time  die  Osimale  plow  has  risen,  every  day,  in  my  estimation, 
ny  laborers,  now  they  have  learned  bow  to  guide 
.  [  shall  not  be  considered  as  trespassing  on  the  p*> 

tlence  of  my  readers,  if  I  say  a  few  words  relative  to  the  disadvantages  attending  experimenta  with  regard 
to  the  action  of  this  instrument  which  are  made  wühoitt  proper  precaution  and  preparation,  and  in  which 
the  plow  has  been  hastily  constructed  by  unakiliflil  bands.  After  the  success  which  I  obtained  firom  the 
use  of  the  Osimale  plow,  I  wrote  to  Fellenbers  on  the  subject.  Some  time  afterwards,  when  the  period 
fixed  for  the  f<ice  at  liolWyl  vras  approaching,  this  edebzated  agriculturist  wrote  me  that  he  had  made  known 
this  plow  to  the  pubUc,  and,  consequently,  &«t  he  hoped  I  would  procure  him  one  affsinst  the  ftte.  I  sur- 
mounted many  difficulties  in  order  to  fulfil  his  wisnes,  and  the  worit  was  hurried  on,  perhaps  with  too 
much  precipitation.  The  plow  was  just  finished  in  time  to  reach  Hofwyl  on  the  day  of  the  meetinB  of  sg- 
ricuhurists  there ;  it  appeared  a/oc  nmÜB,  but  there  was  no  opuortunity  of  trying  it  before  hand,  ancL  when 
put  in  action  in  um  presence  of  those  assembled,  the  results  obtained  were  any  thing  but  satislactory,  on 
account  vX  some  inaccuracy  in  the  smith's  work,  arising  from  want  of  skilL    Hence,  the  numerous  agricnl* 


beiny  very  superior  In  quality.  From  that  time  the  Osimale 
and  m  thtt  of  several  penons  in  the  vicinity:  and  even  my  I 
and  make  use  of  it,  prefer  it  to  all  others.     I  hop^  that  I  shi 
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detaching  them  bf  means  of  the  share,  raising  them  in  general  from  the  left  and 
turning  them  quite  over  by  means  of  the  mould-boanl,  so  that  thev  shall  be 
brought  as  much  as  possible  within  the  reach  of  the  harrow,  which  should  then 
be  used  to  break  or  powder  them  completely.  A  well-formed  plow  is  that  which 
will  perform  these  operations  with  the  least  resistance,  in  the  most  perfect  man- 
ner, with  the  least  risk  from  strain  or  shock,  and  which  tries  the  strength  of  the 
cattle  as  little  as  possible ;  neither  should  the  guidance  of  it  require  any  great 
degree  of  skill,  or  ^ve  the  plowman  too  much  trouble. 

The  other  qualities  which  constitute  a  good  plow  are  as  follows : — 
.  1.  It  should  be  as  simple  in  its  construction  as  the  end  which  it  is  destined  to 
attain  will  admit ;  and  consequently  should  hare  no  useless  or  too  comjdieated 
portions. 

2.  It  should  not  be  verr  expensive.  If,  indeed,  a  plow  which  cost  three  times 
as  much  as  another  will  last  four  times  as  long,  it  will  of  course  be  cheaper. 

3.  It  should  be  durable  and  not  liable  to  injury,  shock,  or  strain ;  not  only  in 
order  that  it  may  not  cost  too  much,  but  also  because  it  should  not  require  repair« 
ing  too  often,  and  thus  occasion  an  interruption  of  the  operations  and  the  loss  of  ' 
considerable  time. 

4.  It  should  be  capable  of  being  easily  guided  and  regulated,  in  order  that  the 
soil  may  be  plowed  more  or  less  deeply  at  will,  and  the  furrows  turned  up  of  that 
size  and  form  which  is  deemed  best.  This  disposition  of  things  should  be  wholly 
independent  of  the  plowman,  both  because  it  is  not  always  possible  to  confide  in 
him,  and  because  the  cattle  have  to  work  harder  when  the  laborer  is  striving 
against  the  natural  tendency  of  the  plow. 

It  is  likewise  necessary  that  it  should  effect  all  those  nurposes  pointed  out  in 
the  last  section,  that  it  snould  cut  through  the  earth  which  it  has  to  separate,  and 
turn  it  over  in  an  equal  and  uniform  manner  ;  and  that  it  should  tum  over  the 
furrow  slice  at  an  angle  of  140  degrees,  that  being  an  inclination  which  is  most 
favorable  to  the  action  of  the  harrow,  and  consequently  facilitates  the  pulveriza- 
tion of  the  soil. 

Although  the  plow  is  one  of  the  most  necessary  ci  all  the  implements  employed 
by  husbandmen,  there  is,  perhaps»  ao  one  to  which  so  little  attention  has  been 
paid,  or  which  has  been  less  improved ;  and  those  alterations  which  have  been 
made  in  its  construction  are,  in  general,  far  from  being  improvements,  since  most 
of  the  plows  of  the  pesent  day  are,  in  point  of  fact,  inferior  to  those  used  by  the 
ancients ;  and  even  those  in  use  amon^  some  of  the  less  civilized  nations  are  prefer- 
able. Our  carriages  are  far  superior,  in  point  of  sVfle  and  convenience,  to  the  tri- 
umphal cars  of  the  emperors,  at  least  it  we  may  ludge  from  the  representations 
handed  down  to  us ;  but  our  plows  are  not  as  pertect  as  those  used  liy  the  ancient 
Romans.  Some  perscms  have  hence  inferred  that  the  form  of  their  plow  was  not 
susceptible  of  improvement,  and  argue  that  if  this  instrument  had  been  capable 
of  being  constructed  on  any  fixed  principle,  it  must  have  been  discovered  during 
the  long  use  which  has  been  made  oi  it.  But,  if  we  come  to  consider  the  kind 
of  persons  who  have,  until  very  lately,  had  to  do  with  plows,  and  how  seldom 
these  instruments  have  been  in  the  hands  of  men  endowed  with  any  great  de- 
gree of  reflection,  science,  observation,  or  mechanical  knowledge,  we  shall  cease 
to  wonder  at  the  little  progress  toward  improvement  that  has  been  made; 
the  fact  is,  that  the  plow  has  kept  pace  with  the  intellect  <^  the  men  who  have 
had  to  do  with  it 

Since  this  point  has  been  taken  into  consideration  and  the  attention  of  scien- 
tific men  directed  to  it,  it  has  no  Ioniser  been  denied  that  the  amount  of  labor 
requisite  to  work  a  plow,  and  the  rapidity  or  slowness  with  which  the  operation 
of  plowing  can  be  performed,  depends  in  a  great  measure  on  the  structure  of  the 
instrument;  and  it  is  also  allowed  that  this  structure  contributes  materially 
towards  the  success  of  the  crops  and  the  increase  of  the  products.  Althougn 
some  modem  authors  anpear  to  discredit  these  facts,  or  at  any  rate  not  to  believe 
that  the  expenses  attendant  on  the  introduction  of  new  plows  can  be  sufficiently 
compensated  by  the  benefits  resulting  from  their  use ;  and,  although  some  agn- 

tnriatB  who  were  Rsaembled  at  Hofvryl  were  led  to  beliere  that  the  Belgiam  plow  did  not  poMeaa  ril  the 
good  qaalitlea  attriboted  to  it,  and  this  opinion  was  rapidly  diCnaed  through  Switseriand.  Even  up  to  the 
present  day,  the  unlbunded  prcijudice  thus  excited  continues  to  exist,  notwithstanding  the  inraiiahle  sac- 
cess  which  has  attended  the  action  <tf  this  instrument  when  used  in  its  original  form,  and  not  spoiled  by 
*~nglme  woricmen.  [Frtndk  TVmis. 
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culturists  assure  as  that  they  can  ohtain  very  fii^e  crops  without  havinff  recourse 
to  any  change,  this  only  tends  to  prove  that  they  cannot  form  an  idea  of  the 
saving  of  time  and  lahor  resulting  from  the  use  of  a  good  plow.  The  general 
improvement  of  Agriculture  certainly  does  not  depend  solely  on  the  heneficial 
alterations  which  can  be  made  in  the  structure  of  the  plow  and  other  agricultural 
instruments ;  nevertheless,  this  science  will  never  attain  to  all  the  perfection  of 
which  it  is  susceptible  until  proper  attention  is  paid  to  this  important  point.  It 
is  on  this  account  that  a  judicious  and  scientific  agriculturist  cannot  do  without 
an  intimate  acquaintance  with,  and  a  clear  idea  of,  the  functions  and  mechanism 
of  this  implement.  ' 

The  essential  and  active  parts  of  a  plow,  those  which  are  goierally  called  the 
body,  are  composed  of  the  following  pieces : — 

(a.)  The  coulter.  The  use  of  this  part  is  to  cut  the  sod  from  the  firm  ground 
previous  to  its  bein^  raised  and  turned  over,  and  to  open  a  passage  for  that 
part  of  the  plow  which  is  in  a  direct  line  with  it ;  it  oueht  to  keep  the  plow 
even,  and  to  prevent  it  from  turning  toward  the  right.  'The  coulter  ought  to  be 
inclined  in  an  oblique  direction,  in  order  to  give  the  plow  a  leaning  in  Üie  same 
direction  to  ^which  it  points.  If  we  picture  to  ourselves  the  body  of  a  plow  as 
resembling  a  half  angle,  or  a  rectangular  triangle,  the  coulter  will  in  a  manner 
form  the  point  of  the  angle ;  it  will  prolong  the  side  which  falls  perpendicularly 
on  the  base  of  the  triangle,  as  in  the  following  diagram,  where  a  designates  the 
point  of  the  coulter. 


This  point  determines  the  direction  of  the  plow,  and  ^he  manner  m  which  it 
moves  *,  and  in  proportion  as  this  side  of  the  mstrument  is  longer,  the  direction 
will  be  straighter,  and  the  action  firmer. 

As  the  extremity  of  the  blade  of  the  coulter  forms  the  extreme  pdnt  of  the 
triangle  or  oblique  surface,  in  order  to  render  the  plow  perfect,  this  portion  of  it 
should  never  be  suflered  to  deviate  from  that  obliquity :  we  find  all  good  plows 
constructed  in  this  manner.  The  blade  of  the  coulter  is  sharp  at  the  edge,  but 
gradually  thickens  toward  the  back,  which  is  sometimes  nearly  or  quite  an  inch 
thick.  This  increase  of  strength  does  not  exist  on  the  side  which  meets  the  un- 
divided land,  but  on  the  opposite  one ;  and,  consequently,  the  segment  of  the 
coulter  ought  likewise  to  be  m  the  form  of  a  rectangular  triangle.  Sy  this  means 
the  left  side  of  the  coulter  will  be  in  a  direct  line  with  the  left  side  of  the  body 
of  the  plow. 

In  order  that  the  coulter  may  open  a  path  for  the  body  of  the  plow,  it  is  placed 
a  little  in  advance  of  it ;  the  point  of  this  instrument  is  usually  about  as  far  be- 
fore that  of  the  share  as  is  equal  to  its  width.  The  inferior  part  of  the  sod  or 
furrow  slice  separated  by  it  from  the  land,  is  then  more  easily  cut  by  the  wing  of 
the  share,  raised  by  the  share  itself,  and  thrown  to  the  right  of  the  plow  by  the 
mould-board.  Thus,  the  plow  is  better  engaged  in  the  soil,  and  its  coarse  is 
more  even. 

If  the  coulter  is  not  thus  constructed  and  cannot  be  placed  in  this  position,  at- 
tempts are  made  to  attain  the  same  end  by  introducing  the  hilt  into  the  beam  in 
an  oDlique  direction,  so  that  the  sharp  side  shall  be  turned  outward,  and  a  little 
to  the  left ;  while  its  back,  on  the  contrary;  shall  be  on  the  right  side,  and  face 
the  land  already  plowed.  But  it  is  evident  that  this  arrangement  must  tend  to 
increase  the  finction  and  render  it  greater  than  it  would  be  if  the  coulter  were  in 
the  position  above  described.  It  is  equally  necessary  that  the  hole  destined  to 
receive  the  hilt  of  the  coulter  should  be  larger  than  the  hilt  itself,  in  order  to 
leave  room  for  the  introduction  of  those  wedges  which  must  be  inserted  to  give 
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to  the  blade  the  proper  direction.  It  is  by  no  means  an  easy  matter  to  place  this 
blade  properly,  or  to  arrange  the  wedges  as  they  should  be ;  this  operation  re- 
quires a  great  deal  of  care  and  skill,  gives  much  trouble,  and  recurs  very  fre- 
quently, and  by  such  means  the  work  is  frequently  interrupted. 

It  is  usually  necessary  to  slant  the  wedges  in  order  to  ^ive  the  blade  of  the 
coulter  a  sufficient  inclination  to  the  left ;  for  the  hole  destined  for  the  reception 
of  the  hilt  being  in  the  middle  of  the  beam,  a  coulter  placed  in  it  in  a  direct  line 
would  incline  too  much  to  the  right,  and  would  not  be  before  the  point  of  the 
share,  especially  as  the  body  of  the  plow,  as  we  shall  presently  see,  is  not  exactly 
in  a  line  with  the  beam,  but  deviates  a  little  to  the  left.  By  means  of  wedges, 
the  proper  direction  may  be  given  to  the  coulter ;  but  then  it  is  not  perpendiciuar, 
the  superior  portion  of  the  hilt  inclines  to  the  right,  while  the  sharp  point  is 
turned  towards  the  left.  It  does  not,  therefore,  cut  through  the  soil  perpendicu- 
larly, but  in  a  sloping  direction ;  and  does  not  open  so  free  a  passage  jot  the  body 
of  the  plow  as  it  ought  to  do.  In  a  superficial  plowing  of  only  three  or  four 
inches  m  depth,  the  increase  of  friction  which  will  result  certainly  is  not  of  any 
great  importance  ;  but  it  becomes  more  sensible  when  the  land  has  to  be  plowed 
to  the  depth  of  six  inches  ;  on  this  account,  therefore,  those  plows  which  are  in- 
tended 10  turn  up  the  soil  to  any  considerable  depth,  have  the  coulter  bent  below 
the  hilt,  as  is  the  case  in  Small's  improved  plow.  By  means  of  this  bend,  the 
coulter,  properly  so  called,  (its  blade,)  receives  an  inclmation  as  much  to  the  left 
as  is  requisite,  although  the  hilt  is  placed  in  a  perpendicular  position.  For  deep 
plowing,  in  which  the  plow  has  to  overcome  great  resistance,  the  firmness  and 
solidity  of  the  coulter  may  be  greatly  increased  by  means  of  a  piece  affixed  to  it 
with  a  screw,  as  is  the  case  in  Small's  improved  plows.  By  curving  the  coulter 
in  the  manner  above  stated,  one  great  inconvenience  is  avoided  ;  the  man  who 
guides  the  plow  is  not  obliged  to  keep  it  constantly  inclined  towards  the  side  on 
which  the  soil  is  untouched  in  order  to  keep  it  sufficiently  engaged  in  the  land. — 
This  arrangement  enables  the  plowman  to  cause  the  coulter,  however  slantingly 
it  may  be  placed,  to  cut  perpendicularly  ;  but  a  still  greater  evil  than  the  one 
just  mentioned  is  thus  produced,  nameljr  this — the  share  ceases  to  be  in  an  hori- 
ZQOtal  position,  and  the  furrows  cut  by  it,  instead  of  being  even,  are  much  thick- 
er on  the  side  next  to  the  unplowed  land,  than  they  are  on  the  opposite  side,  and, 
consequently,  the  plowing  is  very  irregular. 

Coulters  are  constructed  under  various  forms ;  sometimes  they  are  perfectly 
straight,  at  others  curved  like  a  sickle,  and  at  others  inclined  m  the  opposite  di- 
rection, having  a  bulge  in  the  centre.  These  various  forms  are  supposkl  to  fa- 
cilitate the  entrance  of  this  instrument  into  the  soil :  but  as  a  curved  line  is  long- 
er than  a  straight  one,  it  anpears  to  me  that  they  rather  tend  to  increase  the 
resistance,  and  that  a  straight  coulter  is  by  far  the  most  preferable.  The  facility 
which  a  curved  form  is  intended  to  give  to  the  action  of  the  coulter  is  attained 
quite  as  well  when  this  instrument  is  inclined  and  its  point  projected  forwards ; 
ior  it  is  well  known  that  a  coulter  always  cuts  best  when  it  acts  in  a  sloping  di- 
rection, although  in  a  line  with  the  motion  given  to  it.  Where  such  is  the  case, 
the  coulter  cuts  outwards,  and  is  thus  more  easily  enabled  to  break  through  the 
adherence  of  the  integral  portions  of  the  soil ;  it  then  raises  up  the  sod  or  furrow- 
slice,  facilitates  the  entrance  of  the  share  which  follows  it,  and  tears  up  those 
roots  which  are  too  large  for  it  to  cut  through  :  its  inclined  blade  tends  to  force 
them  upwards,  so  that  they  must  either  brea^  or  be  torn  from  the  soil ;  whereas, 
a  coulter  placed  perpendicularly  would  push  those  roots  which  it  could  not  cut 
through,  onwards  to  the  firm  ffround,  where  they  would  impede  the  motion  of 
the  plow.  This  instrument  also  raises  those  stones  which  it  would  be  impossi- 
ble to  throw  on  one  side  or  push  forward.  Lastly,  an  oblique  direction  of  the 
coulter  has  the  advantage  of  giving  the  plow  a  slight  tendency  to  enter  more 
deeply  into  the  soil  without  increasing  the  friction  too  much.  The  pressure  of 
the  soil  on  the  coulter,  by  steadying  the  anterior  portion  of  the  plow  in  the 
earth,  compensates  for  the  power  exercised  by  the  draus^ht,  which  rather  tends 
to  raise  this  instrument.  The  coulter  of  a  plow  used  on  land  which  has  not  been 
freed  from  st(Hies,  should  deviate  more  from  the  perpendicular  than  would  be 
requisite  in  any  other  case ;  in  fact,  it  may  receive  an  inclination  of  thirty  degrees 
from  the  direct  line  of  the  perpendicular. 

As  the  coulter  not  unfrequently  has  to  encounter  considerable  obstacles  and 
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resistance,  its  strength  should  he  proportionate  to  the  force  which  it  has  to  orer- 
come ;  and  as  the  whole  of  this  strength  cannot  he  given  in  thickness,  the  hreadth 
must  also  be  augmented.  Three  inches  will  in  general  be  sufficient ;  but  where 
the  soil  gives  considerable  opposition  to  the  action  of  the  plow,  this  breadth  may- 
be increased. 

The  coulter  ought  to  be  laid  with  steel,  and  as  it  undergoes  a  very  great  de- 
gree of  friction,  the  steeling  must  often  be  renewed.  If  the  same  coulter  is  al- 
most alwap  used,  this  steel  will  seldom  last  more  than  a  year ;  and  in  stony  soils 
not  more  than  six  months.  As  the  position  of  the  coulter  has  considerable  influ- 
ence on  the  direction  of  the  plow,  particular  attention  should  be  paid  to  this 
point,  especially  if  the  coulter  is  not  a  very  good  one,  and  can  only  be  kept  in 
proper  position  by  means  of  wedges.  The  overseer,  or  inspector  of  farm  works, 
wilt,  therefore,  do  well  to  examine  ail  the  plows  every  day,  and  especially  this 
part  of  them,  and  see  that  every  thin?  is  in  its  proper  place  ;  the  best  way  to  ef- 
fect this  surveillance  thoroughly  will  be  to  have  the  plows  turned  over  ;  the  time 
thus  spent  could  not  be  better  employed. 

There  are  districts  in  which  this  important  part  of  the  plow  is  altogether  done 
away  with,  and  where  it  is  replaced  by  that  part  of  the  share  which  terminates 
it  on  the  left  side,  and  which  is  on  the  same  plane  with  the  left  side  of  the 
body  of  the  plow.  But  it  is  only  where  the  land  is  light,  free  from  stones, 
and  homogeneous,  or  where  superficial  plowings  alone  are  requisite,  that  it  is 
possible  to  do  without  the  coulter.  On  soili  of  an  opposite  nature,  which  re- 
quire to  be  deeply  plowed,  a  plow  without  a  coulter  will  perform  its  work  very 
imperfectly,  and  will  increase  the  labor  of  the  draught  cattle  as  well  as  that  of 
the  plowman. 

Tne  second  essential  part  of  a  plow  is  the  share^  which  separates  the  furrow- 
slice  horizontally.  In  all  well  constructed  plows  the  share  ought  to  begin  to 
raise  the  sod  ana  to  conduct  it  towards  the  mould-board  on  an  obli(]^ue  but  unin* 
terrupted  surface.  The  share  is  composed  of  two  parts — Ihat  which  cuts,  and 
which  is  generally  called  the  win^j  and  that  by  means  of  which  it  is  affixed  to 
the  body  of  the  plow  ;  the  latter  is  termed  the  socket.  The  form  of  the  first  is 
greatly  varied ;  m  general,  however,  it  is  shaped  like  a  rectangular  triangle.  On 
the  side  next  to  the  unturned  earth,  it  is  in  a  luie  with  the  coulter  and  the  bodir 
of  the  plow,  and  is  not  sharp :  it  is  highly  necessary  that  this  direction  of  the  left 
side  should  be  carefully  attended  to,  or  otherwise  the  plow  will  not  move  steadily. 
The  other  side  of  the  wing,  that  which  is  sloping,  is  usually  laid  with  steel,  and 
sharpened ;  it  extends  from  the  left  side  of  the  plow,  and  forms  an  angle  of  about 
forty  degrees.  Occasionally  it  receives  a  yet  sharper  angle  of  about  thirty-fire 
degrees,  in  order  that  it  may  penetrate  more  easily  into  argillaceous  and  tenacious 
sous ;  but  it  is  evident  that  in  this  case  the  coulter  must  be  proportionally  length- 
ened if  we  would  have  the  bases  of  this  rectangular  triangle  remain  the  same. 
Sometimes  this  triangle  is  composed  of  one  single  piece  of  iron,  and  is  perfectly 
hollow ;  at  others,  it  is  hollow  in  the  middle,  and  surrounded  by  three  sides. 
The  first  of  these  two  methods  is  evidently  preferable,  because  the  furrow-slice 
separated  by  the  blade  of  the  share  may  then  be  gradually  raised  with  much  less 
friction,  and  passed  to  the  oblique  surface  which  conducts  it  to  the  mould- 
board. 

The  hinder  part  of  the  wing  ought  to  be  proportionate  to  the  furrow- slice 
which  it  is  intended  to  separate  from  the  soil ;  that  is  to  say,  the  breadth  of  the 
wing  at  the  base  ought  to  be  nearly  eaual  to  the  width  of  the  furrow ;  or,  in 
other  words,  the  angle  at  the  right  of  the  share,  and  which  forms  the  posterior 
extremity  of  its  blade,  ought  to  he  as  distant  from  the  left  side  of  the  body  of  the 
plow  as  the  lower  part  of  the  mould-board  which  rests  against  the  slice  turned 
over.  I  say  nearly,  because  when  the  breadth  of  the  furrow  is  nine  inches,  the 
wing  may  measure  one  less ;  the  mould-board  then  turns  the  slice  better  on  its 
own  axis,  because  a  small  portion  of  it  still  remains  uncut,  and  in  contact  with 
th^  soil.  But  this  difference  must  not  exceed  an  inch ;  if  it  does,  the  friction  is 
increased,  and  the  plow  moves  with  less  ease  on  account  of  the  mould-board  tbea 
having  to  overcome  much  greater  resistance  in  raising  the  slice. 

According  to  an  essay  on  dyrnamics,  the  moving  power  requisite  to  put  in  mo* 
tion  a  plow,  the  share  of  which  was  five  inches  wide,  diminished  fifty  pounds, 
when  a  share  measuring  seven  inches  in  width  was  substituted  for  the  one  just 


OMntioaed.  Nerertheless,  my  plows  are  manufactured,  the  shares  of  which  are 
too  narrow  even  when  first  made,  and  this  is  an  evil  which  is  daily  increased  by 
use  and  wear. 

The  second  part  of  the  share  is  the  socket^  by  means  of  which  it  is  attached  to 
the  plow :  this  portion  is  made  and  fixed  in  various  ways«  The  practice  of  fastp 
ening  on  the  share  with  nails  is  a  very  bad  one,  and  can  only  be  used  where  the 
land  is  light  and  soft,  and  where  it  is  rarely  necessary  to  sharpen  or  steel  the 
share.  It  is  sometimes  affixed  to  the  plow  by  means  of  cramp-irons  or  hinges  : 
those  of  our  plows  which  are  best  made  are  merelv  united  by  means  of  grooves ; 
but  then,  in  order  that  the  share  may  be  sufficiently  firm,  the  wood  and  iron  must 
be  carefully  worked. 

A  well-formed  share  ought,  as  I  have  already  stated,  not  only  to  separat«  the 
slice  from  the  soil,  but  also  to  raise  it,  and  to  form  with  the  mould-board  an  even 
surface,  which  beginning  at  the  point  of  the  share,  gradually  rises  obliquely  at 
the  side.  The  wing  of  Uie  share  is  itself  convex,  and  rises  as  it  approaches  the 
left  side.  The  socket  must  not  interrupt  this  elevation,  but  rather  continue  it,  bv 
serving  to  unite  the  share  with  the  mould-board,  so  that  no  inequality  shall  break 
the  uniformity  which  ought  to  exist  from  the  point  of  the  share  to  the  posterior 
part  of  the  mould-board.  This  is  the  great  and  distinguishing  merit  of  Baily's 
and  Small's  plows,  and  contributes  materially  to  decrease  the  amount  of  friction. 
In  common  plows  there  is  generally  an  inequality  at  this  point,  which  causes  the 
atice  to  be  depressed  before  it  is  again  raised  by  tne  mould-board. 

I  have  met  with  farmers  who  were  fully  sensible  of  the  inconvenience  of  this 
construction,  and  who  had  endeavored  to  obviate  it  bv  affixing  a  piece  of  iron  to 
the  neck  and  to  the  ear,  which  was  made  to  rest  on  tne  hinder  part  of  the  share. 
They  assured  me  that  their  plows  were  considerably  improved  by  this  means. 

W  ith  respect  to  the  form  of  our  shares,  I  must  refer  my  readers  to  the  descrip- 
tijon  of  them  which  I  have  already  ^ven  in  my  work  entitled  '<  Beschreibung  der 
nutz  barsten  neuen  Ackergeruethe,"  heft  i.  tafl  iv.  fif .  1,  2,  and  3.  As  the  sock« 
et  oi  the  share  ought  to  be  very  carefully  united  to  the  body  of  the  plow,  and  es- 
pecially to  the  mould-board,  many  smiths  find  it  an  exceedingly  difficult  matter 
to  execute  this  work ;  but  this  difficulty  would  be  got  rid  of  it  they  procured  a 
model  or  mould  of  iron,  around  which  the  share  may  be  cast  in  a  uniform  man- 
Ber.  They  can  then  cast  the  iron  of  the  shares,  giving  to  them  the  following 
form  and  thickness: 
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At  A  the  plate  k  1-9  «a  indi  thick. 
"  C  '*  1-4  •* 

When  this  plate  has  been  curved  on  the  model,  it  fits  the  body  of  the  plow 
rery  well,  and  carries  the  furrow  slice  on  to  the  mould-board  with  the  least  poa- 
sible  degree  of  friction. 

This  socket  is  applied  to  the  neck  or  sheath  of  the  plow,  which  is  lengthened 
about  a  foot  for  the  purpose  of  receiyinff  it ;  it  is,  of  course,  understood  that  the 
form  of  this  part  must  be  made  perfectly  similar  to  that  of  the  share.  See  my 
work  above  mentioned,  heft  i.  tafl  v.  fig.  Id  and  16. 

The  neck  or  forepart  of  the  plow  seryes  to  unite  together  the  different  pieces 
at  their  lower  extremity  ;  it  slides  alonpr  at  the  bottom  of  the  furrow,  supporting 
itself  against  the  unturned  earth.  In  front  the  neck  or  sheath  is  introduced  into 
a  mortice,  and  at  the  back  the  left  handle  is  irnit«!  to  it  in  a  similar  manner.— 
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The  socket  onsht  to  have  two  sides,  both  perfectly  connected  together»  the  under 
one  and  the  left-hand  one  which  unite  in  rorming  a  right  angle. 

In  general,  and  in  all  good  plows,  the  socket  is  protected  with  bands  of  iron 
as  well  on  the  lower  portion  as  on  that  which  rubs  against  the  unturned  earth  ; 
by  this  means  the  friction  is  considerably  diminished,  and  the  wood  preserred 
from  beineworn  away  so  soon  as  it  must  inevitably  have  been  without  this  pre- 
caution. The  same  may  be  observed  with  regard  to  plows,  the  whole  sockets  of 
which  are  formed  of  forged  or  cast  iron ;  these  are  principally  intended  for  the 
purpose  of  breaking  up  meadow  land  ;  many  of  them  are  in  use  in  the  low  coun- 
try and  in  the  marshes  in  the  neighborhood  of  the  Oder. 

The  length  of  the  share  determines  that  of  the  bodv  of  the  plow.  The  ques- 
tion has  been  much  disputed,  whether  or  not,  the  breaath  being  equal,  that  share, 
the  triangle  of  which  is  long,  will  not  be  superior  to  that  in  which  the  triangle 
is  short,  and,  consequently,  to  that  in  which  the  angle  is  less  acute.  Those  who 
argue  in  support  of  the  former  opinion  allege,  in  defence  of  it,  that  the  more  acute 
the  angle,  the  more  easiljr  does  it  enter  the  ground ;  or,  to  speak  scientifically, 
the  less  sensible  the  obliquity  of  a  surface  is,  the  greater  will  be  the  facility  with 
which  a  body  can  be  raised  on  it.  But  here,  as  in  most  cases,  that  which  is 
gained  in  power  is  lost  in  speed ;  and  thus  the  results  are  rendered  equal.  The 
longer  the  ood^  of  a  plow  is,  the  greater  will  be  the  friction,  and,  consequently, 
the  more  laborious  will  its  progress  be ;  therefore  it  would  be  expedient  to  make 
the  bodies  of  plows  very  short,  if  it  were  not  that  their  progressive  motion  would 
be  rendered  less  straight  and  resular,  and  if,  when  longer,  they  had  not  more 
firmness,  both  on  the  left  side,  which  rests  a^inst  the  unturned  earth,  and  on 
the  lower  part.  Small's  plows  have  short  bodies,  while  Baily's  have  long  ones ; 
the  latter,  therefore,  proceed  more  evenly  anci  steadily,  and  can  be  confided  to  un- 
skillful hands  with  ^eater  safety. 

The  motdd'board  is  that  part  of  the  plow  which  characterizes  it,  and  serves  to 
distinguish  it  from  all  other  agricultural  implements.  This  part  ought  to  raise 
the  slice  which  has  been  separated  by  the  coulter  and  share,  to  turn  it  over  and 
throw  it  into  the  furrow  which  was  previously  made.  Here,  then,  is  the  great- 
est degree  of  resistance ;  and  the  ease  with  which  it  may  be  overcome  depends 
upon  the  construction  of  this  part  of  the  plow.  The  mould-board  is  usually  made 
of  a  thin  board  nailed  to  the  right  side  of  the  head  of  the  plow,  near  to  the  share, 
and  the  hinder  part  of  which  is  maintained  in  its  proper  place,  and  fixed  to  the 
handle  and  head  of  the  plow,  by  means  of  one  or  two  rests.  The  oblique  and  ad- 
vanced surface  of  this  board  enables  it  to  throw  the  furrow-slice  to  the  right  of 
it,  but  it  does  not  turn  it  completely  ov.er  ;  for,  unless  this  slice  is  tolerably  firm 
and  consistent,  it  will  still  adnere  partially  to  the  soil.  In  order  that  this  may 
be  properly  accomplished,  the  length  of  the  mould-board  at  its  hinder  extremity 
ought  to  oe  half  tne  size  of  the  slice  raised  by  the  plow.  It  is  also  requisite 
either  that  the  mould-board  should  form  a  more  obtuse  angle  with  the  left  side 
of  the  plow,  or  that  it  should  be  ver^  long.  In  either  of  these  cases,  the  weight 
of  the  earth  and  the  friction  will  render  the  progress  of  the  plow  difficult,  be- 
cause the  whole  weight  of  the  earth  rests  upon  the  mould-board  until  it  has 
passed  its  extremity.  The  quantity  of  earth  which  rests  a^inst  the  moiild- 
Doard,  and  the  friction  produced  by  it,  are  the  very  causes  which  retard  the  pro- 
gress of  the  plow. 

But,  if  the  mould-board  were  so  constructed  as  to  enable  it  to  free  itself  from 
this  load  of  earth  sooner,  the  plow  would  be  considerably  lightened.  This  con- 
stitutes the  great  advantage  which  curved  mould-boards  have  over  others,  espe- 
cially when,  as  I  have  before  mentioned,  they  unite  with  the  share  in  forming  an 
even  and  uninterrupted  surface.  By  means  of  this  curvature  the  slice,  in  passing 
over  the  share  and  on  to  the  mould-ooard,  is  turned  on  its  own  axis ;  so  that  when 
the  revolution  is  half  performed,  it  hardly  touches  the  plow,  but  is  impelled  to- 
ward the  opposite  side  by  its  own  weight,  and  only  requires  a  very  slight  touch 
of  the  posterior  point  of  the  ear  to  turn  it  over  as  thoroughly  as  is  necessary. 

There  are  still  various  conflicting  opinions  with  respect  to  the  form  which  it  is 
desirable  should  be  given  to  a  mould-b(Murd,  as  well  as  with  regard  to  that  which 
is  best  calculated  to  turn  over  the  slice  in  the  easiest  and  most  complete  manner. 
In  the  "  Museum  of  Natural  History,*'  No.  4,  p.  322,  there  is  a  very  circumstan- 
tial mathematical  calculation  given  by  President  Jefferson,  of  the  Uniteii  Slates. 
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whieh  almost  exactly  answers  to  the  mould-board  of  Small's  plows.  Baily  has 
written  a  paper  in  some  other  work,  in  which  he  eodearors  to  prove  that  his 
plow  is  the  best ;  bat  the  opinions  of  husbandmen  are  still  divided  between  the 
respective  merits  of  the  twa  The  latter  raises  the  slice  almost  insensibly,  and» 
causing  it  to  perform  two-fifths  of  a  circle,  turns  it  over  on  its  axis ;  Baily 's  plow 
produces  a  similar  effect,  but  in  a  less  perfect  manner.  Small's  instruments  are 
best  adapted  for  plowings  which  extend  to  more  than  eight  inches  in  depth ; 
while  those  of  fiaiiy  do  the  work  quite  as  well  when  merely  superficial  plowmgs 
are  requisite ;  and  as  the  latter  do  not  need  so  much  care  and  attention,  and  it  is 
easier  to  remedy  error  or  accidents  in  them  than  in  Small's  plows,  they  are,  per- 
haps, on  the  whole,  preferable,  especially  as  they  are  more  easilv  guided.  The 
differences,  however,  which  exist  in  the  various  forms,  ean  only  be  explained  by 
reference  to  the  plows  themselves.  The  mould-board  of  Small's  plow  is  deeper ;  \ 
it  raises  the  eai;th  higher  before  throwing  it  on  one  side,  and  it  also  turns  it  over 
more  quickly.  From  being  higher  and  shorter  it  sustains  less  friction ;  the  dif- 
ference, however,  with  respect  to  this  point  is  only  observable  in  deep  plowings. 
These  two  plows  are  equally  capable  of  gradually  and  obliquely  raising  the  slice, 
and  of  conducting  it  on  an  even  surface  from  the  point  of  the  share  to  me  mould- 
board,  which  turns  it  and  throws  it  on  one  side.  The  mould-boards  of  both  of 
them  get  rid  of  the  earth  a  great  deal  sooner  than  flat  ones  do.  For  common 
use,  Baud's  plow  may  be  regarded  as  the  best  that  can  possibly  be  had ;  although 
the  plowings  performed  with  Small's  plow  are  far  more  perfectly  and  beautifufiy 
executed  when  this  instrument  is  well  made. 

Carved  mould-boards  are  also  frequently  made  of  wood ;  but  when  this  is  the 
case,  the  blocks  must  be  chosen  of  sufficient  thickness  to  allow  their  receiving  the 
proper  form,  and  they  must  likewise  be  covered  with  plates  of  iron,  otherwise 
they  will  soon  wear  away  and  become  uneven  and  rough.  Cast  iron  mould- 
boards  are  much  cheaper,  and,  provided  that  the  iron  is  not  too  brittle,  are  also 
more  durable ;  besides,  iron  has  another  great  advantage  over  wood,  it  causes 
leas  friction,  and  when  polished  retains  less  earth  on  its  sur&ce. 

Most  of  those  mould-boards  which  are  not  curved,  turn  the  slice  over  in  a  very 
imperfect  manner ;  only  a  portion  of  the  earth  raised  bv  the  share  is  thrown  above 
that  which  previously  formed  the  surface,  unless  inoeed  the  earth  consist  of  a 
continuous  strip  of  turf  adhering  to  itself.  In  order  to  produce  a  proper  reversion 
of  the  soil,  the  distance  which  separates  the  body  of  the  plow  from  the  hinder 
part  of  the  mould-board  must  be  much  greater ;  the  mould-board  must  push  the 
earth  much  farther  than  would  otherwise  be  necessary,  and  the  plow  must  trace 
a  wide  farrow  even  when  the  slice  is  narrow.  The  nurrow  in  this  case  is  some- 
times half  as  large  again  as  the  slice.  In  order  to  throw  this  slice  to  such  a  dis- 
tance, a  greater  degree  of  power  will  be  requisite ;  because  the  earth  rests  much 
longer  on  the  mould-board.  Those  ^ows,  on  the  other  hand,  which  have  a 
curved  mould-board,  do  not,  properly  speaking,  throw  the  slice  on  one  side,  they 
merelv  turn  it  on  its  right  shoulder.  Many  persons  believe  that  flat,  uncurved 
mould-boards  turn  the  slice  over  better,  because  the  surface  of  a  soil  which  has 
been  plowed  with  an  instrument  having  one  of  these  is  always  more  even  and 
horizontal.  It  is  most  true  that  the  slice  can  be  turned  over  much  better  when 
the  furrow  which  is  to  receive  it  is  considerably  wider  than  the  slice  itself.  Our 
plows  tarn  the  soil  over,  so  that  one  slice  rests  unon  another  in  the  manner  here 
represented. 


The  above  form  is  exactly  the  inelination  at  which  the  spaces  which  are  left 
open  between  each  of  the  slices  are  most  likely  to  effect  the  amelioration  of  the 
soil  in  the  best  and  most  perfect  manner ;  by  this  means  the  air  is,  in  a  manner, 
enclosed  in  the  soil  and  brought  into  contact  with  the  inferior  and  under  portion 
of  it.  These  voids  also  serve  to  retain  the  water  deposited  by  rain,  &c. ;  and 
when  this  moisture  is  evaporated  by  heat,  it  tends  greatly  to  improve  the  land, 
and  the  soil  gradually  settles  down  and  fills  up  all  the  interstices.    This  surfaee 
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contains  as  many  prian&s  as  there  are  lines  or  streaks,  and  has  many  more  points 
of  contact  with  the  atmosphere  than  a  horizontal  surface  could  possibly  hare  ; 
the  harrow  also  acts  more  efficiently  on  it  than  on  an  even  surface,  not  only  pul- 
yerizing  the  soil  completely,  but  also  tearing  up  all  the  roots  which  it  contains. 
Therefore,  in  all  soils  which  require  to  be  divided  and  loosened,  this  inclination 
of  the  slices  is  attended  with  manifest  advantage ;  and  it  is  only  on  light  sous 
that  it  can  W  any  possibility  prove  prejudicial.  Agriculturists,  whose  land  is  of 
a  light  and  friable  nature,  need  not  trouble  themselves  about  the  form  of  their 
plows ;  they  may  continue  to  employ  those  generally  used  in  their  vicinity,  how- 
ever imperfect  they  may  be.  Nor  would  our  plows  be  productive  of  any  bad  ef- 
fects, because  light  sandy  soils  nut  possessing  any  consistence  will  soon  sink  down 
and  fill  up  those  interstices  which  would  otherwise  remain  empty. 

Lastly,  there  are  convex  mould-boards  made  of  wood  or  iron ;  these  are  chieflj 
met  with  in  the  neighborhood  of  the  Rhine.  Plows  of  this  kind  turn  up  the  soil 
quickly,  and  prosrress  without  difficulty  ;  but  they  do  not  turn  the  slice  over  well 
unlets  their  mould-boards  are  made  very  long,  which  would  tend  greatly  to  in- 
crease the  friction. 

The  piece  by  means  of  which  the  lower  part  of  the  plow  is  united  to  the  bMm, 
and  wliich  forms  the  anterior  nortion  of  tne  body  of  the  plow,  is  termed  the 
«  neck"  or  **  throat ;"  it  is  usually  made  of  wood  ;  and  it  is  only  in  Small's  plows 
that  it  is  formed  of  iron.  In  all  improved  plows  this  piece  is  not  perpendicular 
at  the  lower  part  of  the  instrument,  but  is  inclined,  so  that  the  highest  part  of  it 
at  the  back  forms  an  angle  of  from  80  to  85  degrees.  By  means  of  this  inclina- 
tion that  part  of  it  which  immediately  follows  the  coulter  is  better  able  to  over- 
come the  resistance  which  it  encounters,  and  is  not  so  soon  worn  bv  friction. 
When  the  mould-board  does  not  preserve  it  from  wearing,  recourse  is  had  to  an- 
other means  of  rendering  it  sharp ;  a  strip  of  iron  is  then  affixed  to  it,  or  that 
piece  of  iron  which  terminates  the  plow  on  the  left  hand  side  iß  lengthened  ;* 
this  is  the  case  in  Small's  plows.  Some  plows  are  to  be  met  with  in  which  the 
coulter  rests  immediately  on  the  throat,  and  forms  the  extremity  of  it,t  bat  they 
are  deprived  of  the  advantage  resulting  from  this  prolongation  of  the  left  side, 
which  cannot  take  place  without  increasing  the  friction.  However  undeniably 
advantageous  this  inclination  of  the  throat  may  be,  many  plows  are  constructed 
in  which  it  is  made  to  turn  in  quite  an  opposite  direction.  A  very  slight  examin- 
ation will,  however,  enable  us  to  perceive  that  such  an  arrangement  is  much  leas 
advantageous,  and  that  it  renders  this  portion  of  the  plow  much  less  durable. 

The  beam  is  that  portion  by  means  of  which  the  progressive  motion  that  cau- 
ses it  to  move  through  the  earth  is  communicated  to  the  body  of  the  plow,  and 
which  regulates  the  line  of  draught  which  it  is  impossible  to  attach  to  the  body 
itself. 

The  beam  is  usually  affixed  to  the  fore  part  of  the  bodv  of  the  plow  by  means 
of  the  neck  or  throat,  and  to  the  hind  part  by  means  of  the  left  handle.  The  un- 
ion of  these  parts  ought  to  be  effected,  so  that  when  the  draught  power  is  at- 
tached to  the  proper  place,  the  plow  shall  move  horizontally  through  the  earth 
at  the  same  depth  to  which  it  was  first  introduced. 

If  the  beam  is  raised  too  high  in  front,  or  if  the  neck  is  too  long,  the  share  is 
apt  to  penetrate  too  deeply  into  the  soil ;  it  is  then  said  that  the  plow  moves  on 
its  point ;  on  the  other  hand,  if  the  beam  is  too  low  and  the  neck  too  short,  the 
share  has  then  too  great  a  tendency  to  rise  out  of  the  soil.  The  plow  ought  to 
move  horizontally  forward,  or  at  any  rate,  parallel  with  the  surfieice  of  the  land, 
and  at  the  same  depth  at  which  it  was  first  placed,  so  that  the  lower  part  of  the 
share  and  the  under  side  of  the  heel  of  the  plow  shall  be  at  equal  distances  from 
the  surface.  This  horizontal  motion  is  communicated  to  wheel  plows  by  means 
of  a  lever,  or  by  elongating  or  shortening  the  beam.  In  those  which  are  without  [ 
wheels,  or  in  other  words,  in  swing  plows,  the  same  effect  is  produced  by  eleva- 
ting or  depressing  the  line  of  draught  which  is  affixed  to  the  bridle  at  the  end  of 
the  beam  ;  but  the  elevation  of  the  beam  then  acts  inversely  on  the  share,  to 
which  it  communicates  a  tendency  to  penetrate  deeper  into  the  earth.  When 
this  is  the  case,  the  share  no  longer  proceeds  horizontally,  it  tears  rather  than 
cuts  the  soil,  and  the  labor  of  the  draught  cattle  is  rendered  exceedingly  fatiguing» 
It  is  on  this  account  that  in  wheel  plows  the  throat  is  not  firmly  morticed  into 
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the  ^eam,  but  merely  affixed  to  it  by  means  of  a  wedge,  and  that  some  little  play 
is  allowed  in  the  mortice,  which  serves  to  unite  the  beam  with  the  handles,  in 
order  that  the  beam  may  be  raised  or  lowered  at  pleasure  by  means  of  a  wedge. 
But  where  this  is  the  case,  the  laborers  are  too  apt  to  alter  the  position  of  the 
wedges  in  order  to  be  more  certain  that  the  share  will  not  rise  out  of  the  ground. 
Notwithstanding  this,  the  plow  cannot  penetrate  to  any  yery  great  depth,  being 
prevented  by  the  beam,  which  is  itself  restrained  by  the  axis  of  the  fore  wheels 
on  which  it  rests.  The  beam,  in  this  case,  exercises  a  very  great  degree  of  pres- 
sure on  the  axis,  and  thereby  increases  still  farther  the  obstacles  which  the 
draught  cattle  have  to  overcome.  This  may  be  carried  to  such  an  extent,  as,  on 
tenacious  soils,  to  cause  the  beam  to  snap  at  that  place  to  which  the  bridle  is 
affixed.  In  wheel  plows  this  defective  position  ot  the  beam  is  not  so  sensibly 
felt,  and  does  not  matter  so  much,  but  in  swin^  plows  the  laborer  can  with  diffi- 
culty contend  against  the  inconveniences  occasioned  by  it. 

The  length  of  the  beam  varies  both  in  wheel  and  in  swing  plows.  The  longer 
it  is,  that  IS  to  say,  the  more  distant  the  point  of  traction  is  from  the  body  of  the 
plow,  the  more  steady  will  the  motion  of  this  instrument  be,  because  then  the 
slightest  deviation  of  the  share  will  be  sensibly  felt  at  the  extremity  of  the  beam : 
but  this  increase  of  length  tends  materially  to  diminish  the  strengtn  of  the  beam ; 
and,  consequently,  it  must  be  made  thicker  in  proportion  as  it  is  elongated. 

Small's  plows  have  shorter  beams  than  Baily's,  and  this  is  one  reason  that 
they  are  more  apt  to  deviate  from  the  straight  Ime.  The  beams  of  most  wheel 
plows  are  usually  made  longer  than  is  necessary,  so  much  so  that  they  project 
tu  beyond  the  axis.  The  point  of  the  beam  wnich  rests  on  this  axis  may  be 
dnwn  nearer  to  the  body  of  the  plow,  or  placed  at  a  greater  distance  from  it  as 
circumstances  seem  to  render  necessary ;  in  the  former  case,  the  point  of  the 
share  will  be  raised,  and  in  the  fatter,  aepressed.  In  order  to  effect  these  modi- 
fications, several  holes  are  made  in  the  oeam,  to  any  one  of  which  the  ring  at 
the  end  of  the  chain  may  be  affixed  by  means  of  notches  or  of  a  pin,  called  a 
cheek,  and  the  plow  let  down  to  a  greater  depth  below  the  axis,  or  taken  up. 
I  Viewed  in  its  horizontal  direction,  the  beam  has  not  the  same  tendency  as  the 
body  of  the  plow,  but  rather  inclines  a  little  to  the  right.  If  the  beam  were 
I  placed  in  an  exact  line  with  the  left  side  of  the  body  of  the  plow,  the  share 
I  would  not  incline  sufficiently  towards  the  left,  and  would  have  a  tendency  to  rise 
out  of  the  soil.  In  constructing  a  plow,  however,  if  sufficient  care  has  not  been 
taken  to  avoid  this  inconvenience,  some  means  must  be  sought  to  remedy  it ;  this 
is  effected  in  wheel  plows  by  placinfi^  the  beam  on  the  left  side  of  the  axis,  and 
in  others,  by  attaching  the  line  of  draught  to  the  last  hole  on  the  right  side  of 
the  bridle  or  regulator.  But  this  effect  will  always  prevent  the  possibility  of  | 
cutting  wide  furrow-slices,  even  when  such  a  proceeding  appears  to  be  advisable. 
As  the  beam  is  always  a  little  smaller  towards  the  foremost  end,  the  wood  is 
raised  a  little  on  the  left  side,  while  the  opposite  one  is  left  perfectly  straight. 

The  handles  are  those  pieces  of  wood  oy  the  means  of  which  the  laborer  in- 
troduces the  plow  into  the  soil,  and  corrects  its  deviations.  Properly  speaking, 
these  are  not  used  for  the  purpose  of  directing  the  plow,  since,  if  it  is  well  made, 
it  will  of  its  own  accord  pursue  the  path  traced  out  for  it.  But  when  this  instru- 
meut  encounters  some  extraordinary  obstacle,  and  one  or  more  of  its  parts  receive 
a  shock  which  causes  it  to  deviate  from  a  direct  line,  it  is  then  the  office  of  the 

Klowman  to  restore  it  to  its  proper  position ;  but  this  must  not  be  done  by  need- 
»8  violence,  but  by  a  temperate  and  gentle  exertion  of  strength.  He  ought  to 
be  so  well  accustomed  to  his  duty  as  to  be  able  to  feel  at  once,  b^  the  sensation 
commimicated  to  his  hand,  any  deviation  of  the  plow,  however  slight,  and  to  be 
ready  to  remedy  it,  as  it  were  almost  instinctively,  by  an  opposite  movement. 

Flows  are  made  with  either  one  or  two  handles,  but,  in  point  of  fact,  only  one 
is  necessary,  namely,  the  left.  Most  agriculturists  prefer  wheel  plows  with  only 
one  handle,  in  order  that  a  plowman  who  is  accustomed  to  the  use  of  them  may 
have  his  right  hand  at  liberty  to  use  the  whip,  or  that  little  instrument  by  means 
of  which  he  removes  roots  or  rubbish  and  earth  which  may^  be  collected  on  the 
mould-board,  or  in  front  of  the  plow.  Two  handles,  they  amrm,  render  the  plow- 
man idle,  and  encoun^e  him  to  lean  on  the  plow,  by  which  the  labor  of  the 
draught  cattle  is  considerably  augmented.  Nevertheless,  it  cannot  be  denied  that 
the  right  handle  is  occasionally  useful,  that  it  assists  materially  in  fixing  the 


plow  in  the  Boii,  and  in  oyercoming^  those  obstacles  which  it  encounters  more 
qnicklv ;  and  that,  moreover,  when  this  handle  is  held  with  a  firm  grasp,  and 
with  tne  right  arm  slightly  bent,  it  acts  in  opposition  to  the  earth,  which,  resting 
heayily  on  the  mould- board,  might  easily  cause  the  plow  to  incline  toward  the 
left,  and  render  the  slices  uneven. 

In  common  wheel  plows  the  handles  are  placed  at  the  hinder  extremity  of  the 
plow,  in  order  that  by  their  means  a  sufficient  degree  of  perpendicular  pressure 
may  be  exercised  upon  it  when  it  is  desirable  that  the  instrument  shall  penetrate 
more  deeply  into  the  soil ;  but  should  the  soil  be  hard,  the  only  efiect  produced 
by  this  pressure  will  be  the  raising  of  the  point  of  the  share.  In  English  plows 
without  w;heels,  the  handles  or  stilts  are  brought  more  forward  toward  the  front 
of  th0  instrument,  and  placed  at  the  point  where  it  experiences  the  greatest  re- 
sistance  :  on  their  reäscension  at  the  back  of  the  plow  they  are  extended  to  a 
sufficient  and  suitable  length.  By  means  of  these  levers  the  laborer,  without 
any  great  degree  of  exertion  of  strength,  is  enabled  to  resist  all  the  deviations  of 
the  plow. 

But  the  slightest  pressure  on  these  handles  is  here  so  sensibly  felt,  that  the 
chief  difficulty  attending  the  use  of  the  plows,"  is  to  make  the  plowman  abstain 
from  all  violence,  and  from  all  sudden  jerks  of  the  hand.  In  general,  meb  who 
have  never  plowed  before,  are  easily  taught  the  use  of  swing  plows,  and  how  to 
guide  and  manage  them ;  whereas>  those  who  have  been  accustomed  to  this  ope* 
ration  all  their  lives,  almost  invariably  commit  the  great  error  of  leaning  too 
heavily  on  the  handles.  As  soon  as  a  person  is  accustomed  to  manage  the  han- 
dles, to  raise  the  hinder  part  of  the  plow  a  little  when  it  seems  disposed  to  quit 
the  ground,  and  to  press  upon  it  when  it  penetrates  too  deeply,  the  direction  of 
these  swing  plows  becomes  so  easy  that  a  child  of  twelve  years  old  might  man- 
age them,  it  is  only  when  the  land  is  unequal  or  hilly,  or  when  the  plow  meets 
with  some  unexpected  obstacle,  that  the  plowman  is  obliged  to  have  resource  to 
the  handles,  in  order  to  keep  the  plow  in  the  direction  which  it  ought  to  go. 
Many  persons  have  imagined  that  it  is  difficult  to  turn  plows  without  wheels, 
when  they  have  reached  the  end  of  the  piece  which  is  to  be  plowed,  and  when 
it  becomes  necessary  to  commence  a  fresh  furrow ;  but  they  are  quite  wrcxig»  for 
there  is  no  other  plow  with  which  this  can  be  so  easily  efiected.  Ail  that  is  re- 
quisite to  be  done  is  for  the  laborer  to  incline  the  instrument  on  the  riffht  side, 
suffer  the  draught  cattle  to  pull  it  round,  right  it  by  means  of  the  handles,  raise 
these  latter  a  little,  in  order  to  enable  the  share  to  penetrate  the  soil,  and  then 
allow  the  plow  to  proceed  on  its  course. 

It  always  ought  to  be  possible  to  regulate  a  plow  so  as  to  cause  it  to  make  the 
furrows  or  the  width  and  depth  which  we  wish  them  to  be.  The  arrangement 
by  means  of  which  this  is  efiected,  is  attached  to  the  extremity  of  the  beam,  and 
is  very  difi*erent  in  wheel  plows  from  those  which  are  without  wheels.  In  the 
former,  when  the  part  of  the  beam  which  extends  from  the  point  where  it  rests 
on  the  axis,  to  the  body  of  the  plow,  is  elongnted,  the  plow  has  a  greater  ten- 
dency to  penetrate  into  the  earth ;  whereas,  if  it  were  shortened,  the  contrary 
effect  would  be  produced.  Those  holes  which  are  observable  in  the  middle  of 
the  beam,  are  intended  to  efiect  this  elongation  or  a  diminution  of  length.  But 
where  the  desired  efiect  cannot  thus  be  produced  as  perfectly  as  is  necessary,  a 
regulator  is  generally  placed  in  front  of  the  throat,  or  wedges  are  inserted  at  the 
hinder  end  of  the  beam,  by  the  means  of  which  this  latter  may  be  raised  or  low« 
ered.  The  regulators  are  constructed  in  various  ways.  In  wheel  plows,  on  the 
mechanism  of  which  greater  care  is  usually  bestowed,  their  eff'ect  may  be  gradu- 
ated in  an  almost  insensible  manner.  They  are  often  so  contrived  that  by  these 
means  the  breadth  of  the  furrow-slice  may  be  increased  or  diminished :  for  ex- 
ample, if  the  beam  is  more  inclined  to  the  right,  the  share  will  be  turned  more 
to  tne  left,  and  will  cut  a  wider  slice.  In  order,  however,  to  cut  the  furrow- 
slice  of  any  considerable  width,  the  point  at  which  the  draught  power  is  at- 
tached to  the  fore  wheels  must  be  altered ;  and  this  is  efiected  by  means  of  a 
regulator.  By  means  of  the  teeth  of  this  last-mentioned  piece,  the  traces  and 
the  wheel  carriage  may  be  shifted  to  the  right  or  the  left  at  pleasure.  The  coo- 
trivai)^  attached  to  plows  to  efi'ect  this  purpose  are  numerous  and  various ;  but 
there  is  no  occasion  to  give  a  special  description  of  each.  The  most  simple,  cer- 
tainly, are  the  best ;  and  this  will  be  found  m  the  description  of  the  Norfolk  plow» 
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hf  Dickson.  This  is  the  most  perfect  wheel  plow  of  ftnjr  with  which  I  am  ac- 
quainted. The  regulator  is  made  of  iron,  and,  consequent!]^,  is  rather  more  ex- 
SensireT  Nevertheless,  if  we  come  to  consider  on  the  one  side  how  much  more 
urahle  iron  is,  and  with  what  rapidity  the  bar  may*  be  suspended  in  the  notches ; 
and,  on  the  other  hand,  how  apt  inyentions  of  a  similar  kind  are  to  break  when 
constructed  of  lighter  materials,  and  the  difficulty  in  making  them  sufficiently 
firm,  we  shall  come  to  consider  it  as  very  economical.  The  Norfolk  plow  is, 
however,  only  calculated  for  very  light  plowings  which  do  not  exceed  three 
inches  in  depth. 

In  order  to  regulate  the  depth  to  which  a  plow  shall  penetrate  the  earth,  it  is 
only  necessary  to  raise  or  lower  the  line  of  draught  attached  to  the  bridile  at  the 
extremity  of  the  beam,  or  to  advance  this  point  or  draw  it  back.  If  we  wish  to 
determine  beforehand,  according  to  a  given  hight  taken  from  the  point  of  draught 
of  the  animals,  and  according  to  a  certain  length  of  traces,  to  what  depth  the 
plow  will  penetrate  the  soil,  a  straight  line  must  be  drawn  from  the  former  to 
the  body  of  the  plow,  passing  by  that  point  at  which  the  traces  are  attached  to 
the  beam.  The  plow  enters  the  earth  at  the  place  where  this  line  falls.  The 
bwer  the  point  to  which  the  traces  are  attached,  the  nearer  will  the  extremity 
of  this  line  approach  the  point  of  the  share ;  and  the  higher  it  is,  the  farther  will 
it  rise  on  the  body  of  the  plow.  But  in  using  swing  plows,  it  is  quite  sufficient 
to  know  that  by  lowering  the  point  to  which  the  traces  are  attached,  the  plow- 
ings will  be  rendered  more  superficial ;  and  that  by  raising  it,  the  depth  to  which 
the  plow  penetrates  the  soil  will  be  increased.  The  most  superficial  examina- 
tion will  convince  any  person  who  has  a  swing  plow  before  his  eyes,  that  this 
raising  or  lowering  can  be  effected  with  the  utmost  facility  and  promptitude. 

By  means  of  this  regulator  a  tendency  may  also  be  communicated  to  the  plow, 
which  leads  it  to  incline  more  to  the  left  or  the  right  ;•  or,  in  other  words,  to  cut 
larger  or  smaller  slices.  To  effect  the  first,  the  bar  is  attached  more  to  the 
right ;  and  to  effect  the  second,  more  to  the  left. 

Although  the  use  of  wheel  plows  is'  so  widely  different,  that»in  some  parts  of 
Germany  the  farmers  have  no  idea  of  plows  without  wheels,  these  latter  are 
very  useless  appendages,  excepting  in  a  very  few  isolated  cases.  They  increase 
the  weight  which  the  draught  cattle  pull,  without  producing  any  advantage,  and 
seem  to  owe  their  invention  to  erroneous  views,  and  the  introduction  to  their  in- 
genious appearance. 

Wheels  never  can  contribute  to  lighten  the  load  ;  for  when  a  plow  is  properly 
regulated,  the  extremity  of  the  beam  scarcely  touches  the  axis.  It  is  only  when 
some  defective  tendency  of  the  instrument  drags  it  into  the  soil,  that  the  beam 
rests  heavily  on  the  axis,  and  then  the  resistance  opposed  by  the  plow  is  ren- 
dered greater  from  the  line  of  draught  being  interrupted  and  receiving  three  dis- 
tinct tendencies :  one  from  the  point  of  draught  to  the  under  part  of  the  fore 
wheels ;  the  second,  from  this  point  rising  towards  that  point  of  the  beam  to 
which  the  bridle  is  attached ;  and  the  third,  from  this  latter  point  to  the  share. 

it  is  a  very  general  opinion  that  the  addition  of  wheels  renders  the  motion  of 
the  plow  firmer  and  straighter,  and  that  1)y  their  assistance  the  instrument  is 
better  able  to  resist  those  obstacles  which  might  turn  it  aside  from  the  direction 
which  it  ought  to  follow,  and  that  they  render  the  task  of  guiding  it  less  diffi- 
cult. But  they  can  only  produce  these  effects  by  allowing  the  beam  being  made 
longer,  so  that  the  length  of  the  lever  may  give  it  sufficient  strength  to  resist  the 
deviations  of  the  share ;  and  in  this  case,  when  the  resistance  is  of  a  nature 
which  admits  of  its  being  easily  overcome  by  a  plow,  it  will  be  possible  to  sur- 
mount it  quite  as  easily  with  a  swing  as  with  a  wheel  plow ;  and  as  the  short- 
ness of  the  beams  of  swing  plows  is  the  chief  cause  of  their  being  so  liable  to  be 
thrown  on  one  side,  when  tnev  are  well  made  they  are  so  constructed  as  to  give 
the  laborer  sufficient  command  over  them  to  prevent  this  deviation,  an  advantage 
which  cannot  be  ^iven  on  wheel  plows.  Even  when  this  resistance  is  not  ^a 
nature  to  admit  of  its  being  easily  overcome  by  the  instrument,  swing  plows  are 
preferable,  because  they  run  much  less  risk  of  being  broken  by  the  efforts  of  the 
cattle,  in  consequence  of  their  springing,  as  it  were,  aside ;  and  besides,  a  plow- 
man who  is  accustomed  to  guide  them,  will  feel  at  once,  by  the  sensation  com- 
municated to  his  hands,  whether  or  not  it  is  possible  to  overcome  the  obstacle 
which  presents  itself:  and  can,  therefore,  by  means  of  a  slight  pressure, 
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the  ioBtrument,  and  if  necessary  tum  it  aside,  so  as  to  prevent  it  from  sustaining 
any  injury. 

I  used  to  be  of  opinion  that  a  large  wheel  plow  was  best  adapted  for  the  pur- 
pose of  tilling  stony,  uneven  ground,  full  of  roots,  or  of  clearing  an  uncultivated 
soil ;  but  experience  has  convinced  me  of  my  error.  I  have  broken  up  land  filled 
with  roots  of  trees,  by  means  of  Small's  plow,  and  Baily's,  and  with  a  draught 
power  far  less  than  that  which  would  have  been  requisite  to  work  a  large  wheel 

eow.  I  have  tilled  land  of  this  nature  with  only  two  horses,  on  which  it  would 
Lve  been  impossible  to  make  use  of  a  large  wheel  plow,  without  attaching  at 
least  six  horses  to  it.  I  must,  however,  confess,  that  the  chief  cause  of  the  ad- 
vantage of  these  swing  plows  arose  in  part,  if  not  wholly,  from  the  coulter  hav- 
ing been  firmly  fixed«  in  the  manner  recommended  by  Small. 

If  plows  without  wheels  lose  a  little  of  their  steadiness  from  the  motion  which 
they  experience  at  the  extremity  of  the  beam,  this  inconvenience  is  more  than 
compensated  by  the  power  and  command  which  the  laborer  has  over  them.  By 
means  of  the  slightest  pressure  he  can  cause  the  plow  to  incline  towards  the  left, 
and  thus  cut  a  wider  slice ;  or,  by  turning  it  towards  the  right,  he  can  dispose  it 
to  quit  the  soil.  By  raising  the  handles  a  little,  he  can  cause  it  to  penetrate 
deeper  into  the  ground ;  and  by  lowering  them,  prevent  it  from  entering  any 
farther,  or  cause  it  to  raise  out  of  the  soil  altogether.  Where  the  surface  of  the 
soil  is  level,  he  has  no  occasion  to  use  any  of  these  precautions :  all  he  has  to  do 
is  to  suffer  the  instrument  to  follow  its  natural  course.  The  great  superiority  of 
swinff  plows  over  wheels  is  particularly  striking  on  uneven,  hilly  ground,  which 
is  full  of  risings  and  declivities.  On  such  land  wheel  plows  act  unequally,  and 
trace  furrows  of  various  depths.  This  may  easilv  be  accounted  for.  When  they 
ascend  a  rising  ground,  the  fore  wheels  are  higner  than  the  body  of  the  plow, 
and,  eonseauently,  the  point  of  the  shxre  is  lifted  up :  in  this  case  it  only  cuts  a 
very  thin  slice,  and  sometimes  rises  out  of  the  earth  altogether.  On  the  other 
hand,  when  the  plow  is  going  down  hill,  the  fore  wheels  are  lower  than  the  body 
of  the  plow,  and 'then  the  share  penetrates  too  deep.  These  inconveniences  can 
only  be  remedied  bv  regulating  the  plow  in  a  different  way  every  time  the  in- 
clination of  the  soil  varies ;  all  endeavors  made  by  the  lafclorer  to  remedy  it  in 
any  other  way  will  be  perfectly  useless.  This  is  never  more  evident  than  when 
a  field,  divided  into  ridges,  is  plowed  across  with  a  wheel  plow  :  as  the  fore 
wheels  ascend  the  rising  surface,  the  share  hardly  touches  the  ground ;  on  the 
other  hand,  when  they  descend  into  the  furrow,  it  enters  too  deeply.  Now,  with 
a  swing  plow,  the  plowman  can,  by  means  of  the  long  handles  with  which  it  is 
furnished,  overcome  these  obstacles,  and  trace  an  even  furrow  without  much  dif- 
ficult v  or  the  exertion  of  any  great  degree  of  strength. 

All  plowmen  are  well  aware  of  the  great  dithculty  there  is  in  making  a 
wheel  plow  penetrate  a  hard,  tenacious  soil.  Not  one  of  the  nunierous  contn- 
yances  used  under  similar  circumstances,  nor  of  the  alterations  which  are  made 
in  the  plow  every  time  it  is  put  in  the  ground,  nor  the  pressure  on  the  instrument 
effected  by  the  conductor  which  ascends  to  the  beam,  nor  the  bringing  the  head 
nearer  to  the  hinder  part  of  the  perch,  not  one  of  these  remedies  is  at  all  effica- 
cious, and  the  operation  is  either  badly  executed  or  canuot  be  performed  at  all.— 
A  plow  without  wheels,  having  a  share  which  is,  perhaps,  a  little  more  pointed, 
ottffht,  when  the  handles  are  slightly  raised,  to  penetrate  even  a  bam  floor,  if 
aucn  a  thing  were  necessary,  and  if  the  moving  power  attached  to  it  is  sufficient 
to  cm  the  hardest  soil ;  indeed,  provided  that  the  requisite  number  of  draught 
cattle  are  employed,  no  degree  of  draught  or  hardness  of  the  soil  can  impede  its 
action. 

The  greater  the  simplicit^r  of  the  mechanism  of  plows  without  wheels,  and 
the  increased  solidity  of  their  parts,  cannot  be  overlooked  ;  they  are  less  liable 
to  be  damaged  or  injured,  and  thus  that  time  is  saved  which  is  too  often  necessary 
to  be  devoted  to  repairing  such  implements. 

In  wheel  plows,  the  wheels  are  not  always  well  made ;  there  can  be  no  doubt 
that  large,  well-rounded  wheels  are  far  superior  to  those  which  are  small  and  ill 
constructed :  this  advantage  is  not,  however,  very  great,  and  does  not  contribute 
so  much  to  diminish  the  resistance  as  some  persons  think. 

Sometimes  the  wheels  move  round  on  immovable  axletrees:  at  others  they  are 
affixed  to  the  axle»  or  to  an  iron  axletree,  which  itself  revdves  in  the  body  of  the 
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wheel  carriage.  The  latter  are  generally  preferred,  especially  when  the  wheels 
are  low,  either  hecause  the  axle  will  not  then  be  so  soon  worn  out  by  the  friction 
of  the  soil,  or  because,  in  the  other  case,  it  is  imposible  to  prevent  some  portion 
of  earth  from  insinuating  itself  between  the  smallest  wheel  and  the  axle  on 
which  it  turns  ;  this  plan  is  not,  however,  without  its  inconveniences. 

Sometimes  the  wheels  are  of  equal  dimensions :  at  others,  the  spokes  of  the 
right  wheel,  or  that  which  moves  in  the  furrow,  are  increased  to  the  depth  of 
the  furrow  or  nearly  so.  When  the  wheels  are  of  equal  diameter,  the  fore  part 
of  the  plow  is  necessarilv  placed  in  an  oblique  position.  This  obliquity  increases 
the  friction  so  much,  and  inclines  the  fore  part  of  the  beam  so  much  towards  the 
right,  that  this  plan  is  only  practicable  for  superficial  plowings  of  not  more  than 
three  inches  in  depth.  Whenever  it  becomes  necessary  to  plow  the  soil  to  a 
greater  depth,  the  diameter  of  the  right  wheel  must  be  proportionably  increased 
in  order  to  bring  the  wheel-carriage  into  an  horizontal  position,  fiut  if  two 
wheels  of  unequal  size  are  affixed  to  the  same  axle,  at  each  revolution  the  small- 
er one  will  remain  behind,  and  has  to  be  dragged  after  the  other,  for  two  wheels 
of  unequal  dimensions  moving  on  the  same  axis  have  not  an  equal  progressive 
motion.  The  right  wheel,  which  is  largest,  keeps  in  advance  of  the  other,  and 
tends  to  throw  it  on  the  left  side ;  it  consequently  rubs  against  the  unturned  soil, 
and  is  thus  repelled,  so  that  the  wheel  carriage  of  the  plow  vacillates  and  the 
friction  is  considerably  augmented.  If  the  wheels  are  different  in  diameter,  it  is 
highly  requisite  that  at  least  one  of  them  should  move  round  the  axle. 

An  inequality  of  the  wheels  is  likewise  attended  with  considerable  inconven- 
ience when  we  come  to  plow  with  raised  furrows.  If  the  furrow  already  raised 
must  be  still  higher,  at  the  first  motion  of  the  plow,  the  right  wheel  which  stands 
highest  is  immediately  placed  in  a  more  elevated  position,  and  the  fore  part  of 
the  wheel-carriage  so  much  inclined  that  it  frequently  turns  over,  and  it  is  im- 
possible to  fix  the  share  in  the  soil ;  it  likewise  often  happens,  when  the  soil  in- 
clines on  the  side  of  the  furrow,  that  the  right  wheel  is  obliged  to  move  in  the 
preceding  ridge.  It  is  also  found  that  the  first  and  last  furrows  of  large  raised 
ridges  are  always  badly  executed,  unless  every  care  is  taken  to  arrange  the  plow 
so  that  it  shall  be  capable  of  performing  them  properly,  which  is  a  matter  of 
great  importance  in  tlus  mode  of  tilling  land. 

These  are  some  of  the  inconveniences  attending  the  use  of  plows  with  fore 
wheels,  which  are  at  best  very  useless  appendages,  and  serve  only  to  increase 
the  resistance  and  the  friction. 

The  only  case  in  which  I  can  give  the  preference  to  wheel  plows  is,  when  they 
are  used  not  for  the  purpose  of  breaking  up  rough,  uneven,  and  tenacious  soDs, 
which  oppose  considerable  resistance  to  the  action  of  the  instrument,  but  onlv 
when  they  are  employed  for  the  purpose  of  performing  shallow  plowings  witn 
large  ridges  on  a  fiat  surface.  Here  the  fore  wheels  will  prevent  the  instrument 
from  penetrating  too  deeply  into  the  soil,  and  cause  it  merely  to  pare  the  land. — 
A  wheel  plow  may  be  more  easily  arranged  so  as  to  make  it  cut  larger  slice» 
than  a  swing  plow  ;  indeed^  this  can  only  be  effected  with  the  latter  by  a  pecu- 
liar construction. 

Sometimes  a  foot,  similar  to  that  on  which  the  beam  rests,  is  affixed  to  the 

Elow  instead  of  wheels  ;  and  the  lower  part  of  this  is  terminated  by  a  kind  of 
oof,  or  by  a  little  wheel  which  occupies  the  place  of  the  coulter.    At  other 
times,  two  wheels  are  affixed  to  the  back  of  the  plow. 

The  plow  most  generally  used  in  Belgium  is  of  the  former  description  ;  and 
Schwertz,  in  his  account  of  the  Agriculture  of  Belgium,  maintains  that  it  is  far 
superior  to  all  other  plows.  The  body  of  this  instrument  certainly  is  excellent  in 
form ;  but  the  foot  on  which  its  foremost  part  rests,  and  which  drags  through  the 
soil,  necessarily  intends  to  increase  the  friction.  It  can  hardly  be  said  to  coatribute  to 
steady  the  motion  of  the  plow,  and  it  is  likely  to  prevent  the  plowman  from  hav- 
ing as  much  control  over  the  instrument  as  he  otherwise  would.  The  only  ad- 
vantage which  can  be  derived  from  it,  consists  in  its  tendency  to  diminish  the  ef- 
fect of  any  erroneous  motion  made  by  the  plowman.  This  addition  appears  to 
have  been  made  solely  because  the  inventor  feared  that  it  would  be  impossible 
to  teach  laborers  the  proper  method  of  guiding  these  plows.  This  foot  cannot  be 
used  on  uneven  ground  ;  for  as  soon  as  it  touches  an  elevation,  or  a  stone,  the 
point  of  the  share  rises  out  of  the  ground,  or,  at  any  rate,  to  the  surface  of  the  soil. 
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It  is  alwavs  better  to  substitute  in  place  of  this  foot  a  small  wheel,  similar  to 
that  on  the  sKimming  plow.  This  wheel  occasions  less  friction.  A  similar  wheel 
has  also  been  adjusted  to  the  front  of  the  body  of  the  plow,  in  the  place  of  the 
coulter,  and  the  outside  of  it  sharpened.  It  is  thought  that  by  this  means  the 
separation  of  the  slice,  especially  if  it  is  turf,  is  facilitated  ;  but  it  cannot  be  de- 
nied that  it  is  very  difficult  to  cause  this  wheel  to  penetrate  the  ground.  In  fact, 
it  can  only  be  effected  by  giving  the  share  too  great  a  tendency  to  enter  deeply 
into  the  soil,  or  by  means  of  fore  wheels,  which  depress  the  beam.  Both  these 
methods  augment  the  friction  and  the  resistance,  without  procuring  any  advan- 
tage which  would  not  have  been  attained  equally  as  well  by  means  of  the  coulter. 

Endeavors  have  also  been  made  to  add  a  small  wheel  to  the  hind  part  of  the 
plow,  in  order  to  diminish  the  friction  of  the  heel  at  the  bottom  of  the  furrow. 
The  inconvenience  of  this  addition  is  manifest. 

A  wheel  with  iron  spokes,  and  without  joints,  has  also,  occasionally,  been  af- 
fixed to  plows.  This  IS  placed  at  the  side  of  the  mould-board,  across  which  its 
axle  passes,  and  is  supported  at  the  opposite  end  on  the  bottom  of  the  left  han- 
dle. The  outer  extremity  of  the  spokes  are  made  in  the  form  of  a  shovel ;  and 
it  is  pretended  that  by  this  contrivance,  the  earth  of  which  the  slice  is  composed 
is  turned  over,  and  thoroughly  loosened  and  divided.  In  light,  sandy  soils,  this 
wheel  divides  the  sand  very  well,  and  produces  the  intended  effect.  But  the 
friction  is  so  much  increased,  that  it  becomes  necessary  to  support  the  plow  on 
the  opposite  side  to  prevent  it  from  turning  over.  On  argillaceous  and  tenacious 
soils,  where  this  invention  might  possibly  be  useful,  it  is  incapable  of  producing 
any  effect» 

Among  the  numerous  improvements  and  additions  which  have  been  made  to 
the  plow,  I  shall  only  notice  the  following. 

As  the  reversion  of  the  slice  cannot  always  be  effected  in  a  sufficiently  com- 
plete manner,  a  movable  plate  is  added  to  the  hinder  part  of  the  mould-board  at 
that  part  where  it  rises  above  the  earth,  or  a  triangular  piece,  which  can  be  pro- 
jected forward  by  means  of  a  screw,  is  joined  to  this  part  by  means  of  hinges  or 
of  thin,  flexible  plates  of  tempered  steel;  the  screw  passes  from  the  inside 
through  the  lower  part  of  the  handle  of  the  plow  opposite  the  back  of  this  mov- 
able piece,  and  can  keep  it  in  any  required  degree  of  inclination,  which  will  en- 
able It  to  overcome  all  the  resistance  of  the  double  plows,  of  which  we  shall  pre- 
sently have  to  speak. 

There  is  no  doubt  that  it  may  be  productive  of  much  benefit,  but  this  is  not  ob- 
tained without  a  considerable  increase  of  friction,  and  without  requiring,  on  the 
part  of  the  laborer,  a  constant  counter  pressure  to  prevent  the  plow  from  being 
turned  over.  It  has  been  asked  if  the  reversion  of  the  slices  could  not  be  much 
more  completely  effected  by  a  man  wallkin?  behind  the  plow  than  by  having  re- 
course to  any  or  these  im[)roveroents,  which  are  very  apt  to  get  out  of  order.  A 
somewhat  similar  effect  is  obtained  from  the  elongated  Belgian  mouldhoardj 
which  is  composed  of  a  board  that  serves  to  lengthen  the  mould-board,  and  of  a 
piece  of  hard  wood  which  forms  the  handle  of  it.  This  elongation  is  affixed  to 
the  body  of  the  plow  by  means  of  a  hook  which  fastens  into  a  ring  placed  behind 
the  mould-board.  A  young  lad  holds  the  handle  and  stands  in  such  a  position  as 
to  cause  the  elongation  to  form  with  the  mould-board  a  more  or  less  obtuse 
angle.  He  advances  in  a  line  parallel  with  the  plow,  and  raises  or  lowers  the 
handle  according  as  the  resistance  of  the  slice  appears  to  require  it.  This  addi- 
tion ought  to  be  regarded  as  a  very  beneficial  elongation  of  the  mould-board ;  it 
certainly  is  exceedingly  useful  in  deep  plo:wings  when  the  farmer  wishes  to  plow 
his  land  in  very  shelving  ridges,  and  likewise  when  he  breaks  up  turf  which  of- 
fers a  considerable  resistance  to  the  action  of  the  plow,  or  can  only  employ  one 
animal  to  draw  the  instrument 

Various  kinds  of  coulters  have  likewise  been  affixed  to  plows,  for  the  purpose 
of  dividing  and  cutting  the  slice  before  it  is  separated  and  turned  over  by  the 
plow ;  and  these  have  been  affixed  to  the  beam  by  means  of  a  piece  connected 
with  it.  On  tenacious  soils  this  addition  may  be  productive  of  benefit ;  but  as  I 
have  never  yet  made  any  trial  of  it,  I  cannot  venture  to  assert  that  it  will  not  al- 
so be  attended  with  some  inconveniences. 

Plows  having  a  movable  or  sliding  mould-board  which  can  be  shifted  alter- 
nately from  one  side  of  the  sheath,  or  head,  to  the  other,  have  the  advantage  of 


being  able  always  to  throw  the  earth  on  the  same  side,  and,  consequently,  of 
plowing  the  land  flat  without  any  inequality  or  trace  of  ridges  or  furrows. 
When  the  first  furrow  has  beeu  traced  and  the  slice  turned  over  to  the  right,  th^ 
mould-board  is  shifted  to  the  opposite  side  ;  and  thus  the  second  furrow  is  traced 
close  by  the  side  of  the  first,  and  the  slice  of  the  second  rests  upon  that  of  the 
first.  These  plows  are  constructed  in  various  ways :  the  mould-board  is  often 
united  to  the  board  which  closes  the  left  side  of  the  plow,  and  forms  with  it  an 
angle  of  about  forty-five  degrees,  the  apex  of  which  is  in  front  of  the  throat  or 
neck  ;  these  two  boards  are  fixed  there  by  means  of  a  movable  peg  or  pin,  and, 
at  their  hinder  end,  are  held  on  by  means  of  an  iron  bow,  which  Keeps  them  at  a 
suitable  distance.  By  means  of  this  arrangement,  one  or  other  of  tnese  boards 
can  alternately  be  put  in  action  by  pressing  the  contrary  one  against  the  head  ; 
and  they  are  maintained  in  their  proper  position  by  an  iron  bolt  which  is  placed 
in  one  of  the  holes  bored  in  the  bow.  Plows  of  this  kind  can  likewise  be  employ- 
ed for  the  purpose  of  making  furrows  for  draining  by  placing  the  two  mould- 
boards  at  an  equal  distance  from  the  head,  so  that  they  shall  raise  an  equal  quan- 
tity of  earth. 

äut,  in  general,  the  mould-board  of  this  kind  of  plow  is  detached,  so  that,  when 
it  is  necessary  to  alter  the  position,  it  can  be  removed  altogether ;  although  only 
afläxed  to  the  plow  by  means  of  hooks,  it  is  yet  sufiiciently  firm. 

Occasionally,  plows  of  this  kind  have  only  a  little  ear  instead  of  a  mould-board, 
and  that  is  curved  and  turned  in  various  ways,  and  consequently,  throws  the 
earth  more  or  less  to  the  side.  It  will  easily  be  understood  without  the  necessity 
of  my  making  any  remarks  on  the  subject,  that  by  this  contrivance  the  soil  is 
very  imperfectly  turned  over ;  besides,  such  plows  require  to  be  constantly  incli- 
ned to  one  side.  All  plows  of  this  kind  ought  to  have  a  share  with  two  sharp 
edges  similar  to  those  of  an  iron  lance. 

In  the  best  of  this  kind,  in  those  by  means  of  which  the  land  can  be  plowed  to 
a  certain  depth,  the  coulter  is  so  contrived  that  the  blade  shall  be  able  to  turn  to 
the  right  or  the  led  as  may  seem  best.  The  manner  in  which  this  is  effected 
varies  in  different  instruments ;  but  in  all  those  that  I  have  seen,  it  appears  to  be 
liable  to  frequent  alterations  and  injuries,  so  that,  in  general,  it  accomplishes  the 
purpose  it  is  intended  to  effect  but  very  imperfectly. 

It  is,  in  general,  almost  impossible  to  render  these  plows  very  straight  or  even 
on  the  side  which  comes  in  contact  with  the  unturned  soil,  and'  yet  that  is  a  very 
essentialpoint  as  regards  the  firmness  and  regularity  of  the  motion  of  the  instru- 
ment. Tne  friction  attendant  on  their  action  is  therefore  very  great,  and,  conse- 
quently, when  persons  assure  us  that  these  plows  move  very  easily,  and  do  not 
require  any  veiy  great  draught  power,  we  are  necessariljr  led  to  infer  that  they 
can  only  have  been  used  on  Tight  soils,  and  for  very  superficial  pldwin^.  I  have 
not  as  yet  seen  any  plow  of  this  kind  that  acts  well,  excepting  the  Mecklenberg 
hinot ;  I  therefore  alwayis  prefer  this  instrument,  on  account  of  its  simplicity. 
Plows  having  movable  mould-boards  are  very  much  used  in  countries  in  the 
neighborhood  of  the  Rhine. 

At  various  periods,  public  attention  has  been  called  to  double-furrow  plows 
having  but  one  beam,  to  which  are  attached  two  shares  and  two  bodies ;  these 
are  drawn  by  one  team,  advanced  parallel  with  each  other,  and  are  guided  by  a 
man  stationed  behind.  Latterly,  two  plows  of  this  kind  have  been  presented  to 
the  public^— one  invented  in  England  by  Lord  Somerville,  and  the  other  executed 
at  Vienna.  I  have  an  instrument  of  tnis  nature  which  was  made  in  England, 
and  is  very  similar  to  Lord  Somerville*s. 

It  is  evident  that  this  kind  of  plow  must  necessarily  require  a  moving  power 
considerably  greater  than  that  wnich  would  be  sufficient  to  draw  a  more  simple 
plow ;  and,  consequently,  it  can  only  be  productive  of  any  saving  when  the  team 
ordinarily  used  has  more  draught  power  than  is  requisite  to  put  in  motion  a  com- 
mon plow.  This  certainly  may  occasionally  happen ;  but  wnen,  as  is  generally 
the  case,  the  double  plow  requires  four  horses  instead  of  two,  nothing  can  be 
gained,  because  two  men  will  likewise  then  be  required,  one  to  guide  the  instru- 
ment, and  the  other  to  drive  the  animals. 

I  have  several  other  objections  to  adduce  against  the  instrument  which  I  po6- 
aeas,  although  it  is  very  well  constructed.  It  is  very  difficult  to  manage  when  it 
becomes  necessary  to  turn  it  at  the  extremity  of  the  furrow :  it  cannot  easily  be 
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matle  to  enter  the  soil ;  and,  in  fact,  when  the  ground  is  hard  this  becomes  almost 
an  impossibility ;  besides,  the  weight  of  earth  which  rests  on  the  two  mould- 
boards  inclines  the  plow  so  much  towards  the  left,  that  the  whole  strength  of 
the  plowman's  right  arm  is  not  suliicient  to  keep  it  in  its  place  ;  and  thus  the 
riffht  hand  body  only  turns  up  the  soil  very  superficially,  or  is  not  fixed  in  it  at 
all:  these  circumstances  have  induced  me  to  give  up  the  use  of  the  instrument 
altogether. 

Trenchine  plows,  on  the  other  hand,  have  two  bodies  placed  in  a  line  with 
each  other,  out  the  one  working  four  or  six  inches  deeper  than  the  other.  The 
front  one  is  generally  higher,  smaller,  and  weaker  than  the  hinder  one :  it  only 
pares  or  skims  off  the  surface,  separating  a  slice  of  earth,  and  turning  it  over  into 
the  furrow  made  by  the  main  body  of  the  instrument ;  the  hinder  plow  raises 
another  slice,  which  it  takes  from  beneath  the  place  which  has  iust  been  uncov- 
ered, and  places  it  on  the  slice  turned  over  by  the  first  plow ;  and  thus  the  whole 
depth  of  the  furrow  is  thoroughly  turned  over.  I  have  often  made  use  of  a  plow 
of  this  kind  which  was  manufactured  in  England,  with  all  possible  care  and  at- 
tention, and  in  which  there  was  no  want  of  hooks  or  joints  to  connect  the  parts 
with  each  other  ;  but  the  greatest  depth  to  which  it  could  be  made  to  penetrate 
in  land  of  a  moderate  stiffness  was  seven  inches,  and  the  instrument  did  not  ap- 
pear to  be  able  to  bear  that  amount  of  pressure  which  was  necessary  in  order  to 
overcome  the  opposing  weight  of  earth.  On  calculating  the  expenses  attendant 
on  this  plow,  and  of  th«  team  required  by  it,  I  became  convinced  that  I  should 
have  obtained  results  at  a  much  cheaper  rate  by  usin^  a  common  plow  and  coul- 
ter, to  be  followed  by  men  provided  with  spades  to  dig  up  the  bottom  of  the  fur- 
row to  the  required  depth  ;  an  operation  of  which  we  shall  presently  have  to 
speak.  Then  the  plowmgs  are  not  required  to  be  so  deep  ;  and  one  plow  follow- 
ing the  other  in  the  same  furrow  will  produce  a  similar  effect.  I  cannot,  there- 
fore, recommend  this  expensive  instrument,  although  in  many  cases,  and  espe- 
cially on  sandy  soils,  it  may  be  very  useful. 

Nevertheless,  under  some  circumstances,  and  particularly  when  a  clover  field 
has  to  be  plowed  up,  or  a  piece  of  land  which  has  lain  for  a  considerable  period 
in  repose,  but  not  very  hard,  and  which  does  not  reouire  very  deep  plowings,  this 
operation  cannot  be  too  highly  recommended.  This  slice  is  cut  horizontally 
through  the  middle,  and  its  surface  is  turned  over  and  lies  at  the  bottom  of  the 
furrow,  where  it  is  afterwards  covered  by  the  other  half  of  the  slice  which  is  free 
from  weeds.  -A  trenching  or  cutting  plow  is  generally  used  for  this  purpose, 
which  does  not  penetrate  very  deeply,  and  the  upper  part  of  which  is  only  com- 
posed of  a  coulter,  a  share  and  a  small  ear.  But,  m  by  far  the  greater  number  of 
cases,  that  simple  instrument  of  which  I  have  given  an  account  in  my  descrip- 
tions of  agricultural  implements,  under  the  name  of  a  paring  or  skim^coulter  plovBj 
will  fiillv  answer  every  purpose  required.  I  now  invariably  use  it  for  plowing 
up  mv  clover  fields,  and  I  find  not  only  that  all  the  plants  are  thoroughly  buried, 
but  also  that  the  soil  is  perfectly  loosened,  and  that  it  is  not  necessary  to  bestow 
a  second  tillage  on  the  land  to  prepare  it  for  the  autumnal  sowings,  even  when 
the  clover  is  m  its  third  year,  or  cattle  have  been  pastured  on  it.  Jn  all  other 
cases  the  land  would  require  three  plowings ;  therefore,  one  crop  more  of  clover 
may  be  derived  from  it  when  this  instrument  is  used,  than  could  be 'obtained  un- 
der any  other  circumstances. 

There  is  also  another  instrument  of  a  similar  kind,  in  which  the  ear  which 
raises  the  upper  part  of  the  slice  from  the  bottom  of  the  furrow,  and  turns  it 
over,  is  affixed  in  the  front  of  the  throat  by  means  of  a  peculiar  bar,  which  en- 
ters into  the  beam  of  the  plow.  The  English  farmers,  who  consider  this  to  be 
one  of  their  best  inventions,  and  are  quite  right  in  so  doinff,  call  it  a  trenching  plow. 

That  termed  the  Preussische  zogge  is  a  very  good  Kind  of  plow,  and  some- 
what similar  to  those  used  in  this  country,  having  no  wheels,  and  being,  like  the  | 
binotf  supported  and  drawn  by  the  beam  which  is  suspended  to  the  yoke  of  the 
oxen,  it  cannot  be  denied  that  this  is  a  very  light  instrument,  and  that  its  con- 
struction  renders  it  able  to  overcome  resistance  and  diminish  friction  as  much  as 
possible.  It  penetrates  the  soil  like  a  pointed  wedge,  and  the  lower  mould-board 
throws  off  the  earth  very  well.  It  also  turns  over  tenacious  soils  with  great  fa- 
cility, and  is  peculiarly  adapted  to  them ;  as  for  lighter  land,  it  divides  and  turns 
it  over  without  forming  any  ridges  or  inequalities. 
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The  instrument  itself  costs  little  ;  but  as  it  is  very  fragile  it  is  always  neces- 
sary to  have  twice  as  many  of  them  as  can  ordinarily  be  used,  in  order  that  the 
operations  of  tillage  may  not  be  impeded  by  the  occurrence  of  accidents.  This 
pomt  might,  however,  easily  be  remedied  ;  and  if  the  instrument  were  construct- 
ed with  more  firmness  and  solidity,  the  use  of  it  would  become  less  expensive ; 
but  its  principal  defect,  or  rather  the  chief  objection  which  is  urged  against  it,  is 
the  great  difficulty  in  s^uiding  it ;  indeed,  it  can  only  be  managt  by  persons  ac- 
customed to  the  use  of  it.  It  is  almost  impossible  to  introduce  it  into  any  dis- 
trict, unless  persons  can  be  engaged  who  have  been  habituated  to  the  use  of  it 
from  their  earliest  youth.  If  not  properly  managed  it  leaves  unturned  ridges  be- 
tween the  furrows,  which  it  only  covers  with  new  earth.  The  inhabitants  of 
East  Prussia  have  reason  to  be  attached  to  this  plow,  since  it  was  first  intro- 
duced among  them. 

The  second  class  of  instruments,  by  means  of  which  the  soil  is  prepared  for 
the  reception  of  the  seed,  comprises  the  binoirs.  The  characteristic  difference 
between  binoirs  and  plows  consists  in  the  former  not  having  a  mould-board 
placed  slantingly  on  their  side :  many  persons  in  Germany  have  imagined  that  it 
consisted  in  the  absence  of  the  fore  wheels  and  wheel-carriage. 

The  binoirs  vary  in  shape  and  make,  equally  as  much  as  the  plows  do.  The 
greater  part  of  the  Roman  plows  were  of  this  kind,  and  many  such  will  still  be 
met  with  in  Italy,  Spain,  and  France  ;  but  as  there  are  not  any  of  all  these  bi- 
noirs, either  ancient  or  modem,  which  can  surpass  ours,  I  shall  content  myself 
with  describing  them. 

The  Mecklenberg  binoir  thus  far  resembles  a  plow  :  it  partially  turns  over  the 
soil  if  guided  so  as  to  produce  that  effect.  The  following  are  the  parts  of  which 
it  is  composed : — 1.  A  pointed,  triangular-shaped  iron,  somewhat  resembling  a 
spade  :  this  is  united  to  the  2d  part,  the  ear.  The  earth  raised  by  the  iron 
slides  obliquelv  on  to  the  ear,  on  each  side  of  which  it  falls,  unless  the  binoir  is 
held  in  an  inclined  position ;  by  means  of  a  slight  inclination  the  laborer  can 
cause  the  earth  to  fall  on  which  side  he  pleases.  The  handle,  or  elongation  of 
this  ear,  passes  across  the  beam,  and  is  there  fastened  by  means  of  wedges  ;  the 
under  part  of  the  ear  rests  on  the  sole  of  the  binoir,  or  that  part  which  slides 
along  the  bottom  of  the  furrow.  By  means  of  wedges  the  ear  can  be  raised  or 
lowered  according  as  it  appears  necessary  that  the  iron  should  penetrate  more 
or  less  deeply  into  the  ground.  3.  The  beam  is  formed  of  a  piece  of  wood 
naturally  curved  in  the  proper  direction,  and  which  is  chosen  for  this  purpose 
with  ^eat  care.  The  hinder  part  of  it  rests  in  a  mortice  hollowed  out  for  its 
reception  in  the  head ;  and  the  nandle,  which  passes  athwart  and  enters  the  head 
a  little  farther  forward,  keeps  it  in  its  place,  and  serves  to  direct  it.  4.  The  head, 
the  object  and  form  of  which  will  be  fullv  explained  in  what  we  have  to  say  re- 
specting other  portions.  5.  The  handle,  Sy  means  of  which  the  instrument  is  di- 
rected. If  it  is  intended  that  the  binoir  should  throw  the  earth  to  the  rig:ht  dur- 
ing its  progress,  the  laborer  grasps  the  handle  with  the  ri^ht  hand,  and  inclines 
the  instrument  towards  that  side.  Afterward,  when  he  is  returning,  he  takes 
the  handle  in  his  other  hand,  and  inclines  the  instrument  towards  the  left ;  by 
which  means  the  earth  falls  into  the  preceding  furrow,  and  fills  it  up.  If  the  bi- 
noir has  to  be  drawn  by  oxen,  an  elongation  is  made  to  the  beam  by  means  of  a 
ring  and  a  hook,  the  foremost  extremity  of  which  is  affixed  to  the  yoke  of  the 
animals  so  allow  a  lateral  motion.  On  the  other  hand,  if  it  is  to  be  drawn  by 
horses,  which  does  not,  however,  often  happen,  a  shaft  is  adapted  to  the  extremity 
of  the  elongation  of  the  beam,  and  to  this  the  horses  are  harnessed.  When  a 
pair  of  horses  are  to  be  used,  the  wheel-^airriage  and  fore  wheels  of  a  plow  are 
attached  to  the  binoir.  No  person  who  is  acquainted  with  this  instrument»  and 
with  the  manner  in  which  it  is  constructed,  can  for  a  moment  doubt  its  efficacy 
in  tilling  the  soil,  in  thoroughly  dividing  all  its  particles,  and  completely  tearing 
up  all  kinds  of  weeds  ;  but  it  turns  over  the  slice  very  imperfectly,  and  has  also 
another  fault,  namely,  it  does  not  move  the  earth  throughout  the  whole  width 
of  the  furrow,  but  leaves  a  ridge  of  unturned  earth  between  each,  which  it  cer- 
tainly covers  with  fresh  mould.  I  haye  never  seen  this  instrument  in  operation 
without  being  struck  by  this  defect  in  its  action. 

All  good  agriculturists  in  Mecklenberg  aeree  that  the  binoir  is  not  adapted 
for  all  kinds  of  operations  ;  and  that,  especiaUy  when  pasture  grounds  are  to  be 
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broken  up,  or  fields  tilled  that  have  borne  any  kind  of  grain,  all  other  plows  are 
to  be  preferred.  On  the  other  hand,  it  is  peculiarly  adapted  for  the  second  or 
third  plowings  ffiven  to  such  land  ;  and  also  for  that  tillage  which  precedes  the 
sowings,  when  the  seed  is  deposited  in  open  furrows.  In  the  latter  case,  the  fol- 
lowing is  the  only  inconvenience  attending  its  use:  the  ox  on  the  right  passes 
over  the  newly  tilled  land,  and  treads  it  down  with  his  hoofs  ;  and  thus  holes  are 
formed  in  which  the  seed  collects.  Judicious  agriculturists  will  avoid  this  inccHi- 
venience  by  making  use  of  the  binoir  with  a  wheel-carriage  attached  to  it,  and 
causing  the  ox  to  walk  in  the  furrow.  Land  should  never  oe  tilled  with  a  binoir 
in  the  same  direction  with  the  preceding  plowing,  but  always  in  an  opposite  di- 
rection ;  by  this  means  the  binoir  cuts  through  and  divides  the  slices  turned  over 
S'  the  previous  operation.  It  is  a  verv  good  plan  to  use  the  plow  and  the  binoir 
ternately  on  tenacious  soils,  provided  that  a  harrow  with  teeth  projecting  for- 
ward is  likewise  used.  It  is  on  this  account  that  the  operation  of  plowing  is  al- 
ways so  neatly  performed  at  Mecklenberg ;  in  fact,  it  is  scarcely  pos^ble  to  find 
a  ^rden  in  which  the  soil  is  more  thoroughly  loosened,  cleaner,  and  neater,  than 
it  IS  in  a  Mecklenberg  fallow.  The  only  inconvenience  which  I  can  discover,  at- 
tendant on  the  alternate  use  of  the  plow  and  binoir,  is,  that  it  is  scarcely  possible 
to  get  the  same  men  and  cattle  to  work  with  both  these  implements.  Persons 
not  accustomed  to  the  use  of  the  binoir  find  great  difficulty  in  managing  it,  while 
those  who  are  habituated  to  guiding  it  can  frequently  work  with  it  for  ten  hours 
without  being  fatigued.  It  is,  also,  hardly  possible  to  employ  the  same  draught 
cattle,  and  especially  oxen,  to  draw  a  plow  and  a  binoir  alternately — because,  in 
the  use  of  the  former,  the  right-hand  ox  walks  in  the  furrow,  and,  when  work- 
inff  with  the  latter,  it  has  to  pass  over  the  newly  plowed  soil  immediately  at  the 
side  of  the  furrow :  when  the  instrument  is  turned,  the  ox  on  the  left  will  have 
to  walk  over  the  plowed  land,  while  the  other  passes  over  that  which  is  un- 
touched. Whenever  it  is  practicable  to  have  a  separate  set  of  men  and  beasts 
for  each  of  these  implements,  the  alternate  use  of  them  will  be  found  to  be  at- 
tended with  manifest  advantages. 

The  binoir  is  best  adapted  for  soils  of  a  moderate  degree  of  consistency ;  on 
very  compact  and  tenacious  land,  the  use  of  it  is  attended  with  considerable  la- 
bor and  difficulty,  and  a  tolerably  good  plow  is  far  preferable.  This  instrument 
is  apt  to  divide  light  soils  too  much,  and  to  render  them  too  loose  and  friable.* 

The  facility  and  promptitude  with  which  the  binoir  may  be  turned  aside  or 
lifted  up,  renders  it  peculiarly  adapted  for  the  tillage  of  stonv  land,  or  that  in 
which  there  are  many  obstacles  to  be  avoided  or  overcome.  This  instrument  is 
the  best  that  can  possibiv  be  used  for  the  purpose  of  plowing  abrupt  declivities 
or  hilly  ground ;  and  is  far  more  convenient  than  any  other  kind  of  plow,  because 
it  turns  the  soil  over  much  easier  on  the  side  of  the  declivity,  without  throwing 
it  too  low.  Land  may  be  plowed  with  it  in  any  direction,  whether  horizontally 
or  obliquely,  up  or  down  hill,  and  even  in  a  circle  round  any  obstacle  which  can- 
not be  overcome. 

The  SiUsian  hinoir  (der  Schlessische  Ruhrhaaken),  as  maybe  seen  by  the  va- 
rious descriptions  of  it  which  have  been  published,  varies  much  in  its  form. — 
Many  of  the  binoirs  in  Silesia  are  very  similar  to  that  which  I  have  just  de- 
scribed. But  it  is  not  of  those  I  would  speak,  but  of  others,  which,  instead  of 
the  sole  that  slides  over  the  ground,  have  only  a  spade-shaped  iron,  by  means  of 
which  they  turn  up  the  soil ;  and  two  handles  behind,  for  the  purpose  of  guiding 
them. 

The  only  use  of  these  instruments  is  to  alternate  with  the  plow,  for  the  pur- 
pose of  breaking  up  the  soil  across  the  plowings,  and  for  this  purpose  they  are 
perfectly  well  adapted. 

The  Livonian  binoir  is  an  implement  which  acts  on  the  soil  by  means  of  a  bi- 
furcated iron,  which,  being  curved  forward,  penetrates  the  ground  with  its  two 
points,  and  loosens  it.  Another  shovel-like  iron,  placed  at  the  end  of  a  handle, 
and  which  resembles  in  its  shape  those  which  are  used  to  cleanse  plows  from 
dirt  or  mud,  only  being  a  little  larger,  serves  to  throw  the  earth  a  little  on  one 
side.    This  latter  piece  is  fastened  by  means  oi  a  pin,  and  may  be  turned  either 

*  A  ftiU  and  detailed  account  of  Uie  Mecklenbera  binoir  is  giTcn  by  Sckuhataeker^tL  man  to  whoae  ro- 
•earehea  the  icience  of  Afficnhare  ia  yery  much  inacbtcd~in  his  work  entitled  "  Abhandhong  rem  Haako« 
ala  einem  Torzuglichem  Werkaeufe  annall  des  pflugea."    Berlin :  1774. 
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to  the  right  or  to  the  left,  according  as  it  is  requisite  to  throw  the  earth  on  one 
side  or  on  the  other.  If  we  except  these  two  pieces,  this  plow  does  nq^  contain 
any  portion  of  iron  ;  there  are  no  hooks,  and  the  whole  is  fastened  to  tne  pole  to 
which  the  horses  are  harnessed,  hy  means  of  cords.* 

One  circumstance  relating  to  this  hinoir,  which  renders  it  exceedingly  hard 
work  for  laborers  who  are  not  accustomed  to  the  instrument,  is,  that  the  hinder 
^  part  requires  a  great  deal  of  leaning  or  pressure,  without  which  it  penetrates  too 
deeply  into  the  soil. 

The  cart  binoir  is  an  instrument  which  runs  on  wheels,  and,  when  once  en- 
tered into  the  soil,  requires  no  guidance  ;  in  general,  the  laborer  mounts  upon  it 
or  upon  a  horse,  and  thus  goes  forward  with  it.  It  is  chiefly  used  in  the  low 
countries  in  the  neighborhood  of  the  Vistula,  and  is  far  better  adapted  for  the  cul- 
tivation of  flat  alluvial  soils  than  any  plow.  This  instrument  is  not,  however, 
adapted  for  breaking  up  land  which  has  been  pressed  down  and  hardened  by 
wagons ;  such,  for  instance,  as  can  easily  be  tilled  by  one  of  Baily's  plows,  drawn  < 
by  a  pair  of  oxen :  and,  if  not  adapted  for  breaking  up  argillaceous  soils,  it  is  per- 
fectly useless,  for  the  Mecklenberg  binoir  is  fully  capable  of  performing  every- 
thing that  is  requisite  for  the  subsequent  tillage. 

The  third  class  of  agricultural  implements  comprises  those  by  means  of  which 
the  soil  is  not  turned  over  or  plowed  very  deeply,  but  is  well  cultivated  to  a  depth 
of  three  or  four  inches,  and  with  great  saving  of  time  and  labor ;  by  means  of 
which  the  soil  is  thoroughly  pulverized  and  mixed  to  that  depth,  and  the  seeds 
of  all  kinds  of  weeds  destroyed,  by  being  in  the  first  place  brought  to  the  surface 
and  made  to  ferroinate,  and  subsequently  destroyed,  and  the  roots  of  other  weeds 
torn  away  or  Killed  by  being  cut  in  pieces.  It  is  not  until  latterlv  that  this  class 
of  instruments  has  become  known  to  us.  We  are  chiefly  indebted  to  the  English 
for  the  discovery  and  invention  of  them  ;  indeed,  the  mechanical  talents  and  in- 
genuity of  that  nation  have  tended  very  materially  to  improve  the  science  and 
E;tice  of  Agriculture.  There  is  a  great  variety  of  these  instruments  used  in 
land.  Every  farmer  employs  the  one  best  adapted  to  the  nature  of  his  land, 
to  the  end  which  he  has  in  view.  Occasionally  he  makes  such  alterations 
as  seem  best  to  him  in  their  construction ;  but  these  modifications  are  seldom  of 
any  great  importance.  All  those  persons  who  invent  or  improve  such  instru- 
ments, almost  always  name  them  afresh ;  and  it  not  unfrequently  happens  that 
the  same  instrument  will  receive  a  different  appellation  in  each  district  where  it 
is  used.  We  must  not,  therefore,  imagine  that,  because  we  hear  it  lauded  under 
another  name,  it  is  a  different  kind  of  instrument.  If  we  wait  until  we  can  see 
or  obtain  a  circumstantial  description  of  it,  we  shall  f^enerally  find  that  it  differs 
very  little  from  those  we  are  already  acquainted  with.  The  different  instru- 
ments appertaining  to  this  class  may  be  ranged  under  the  following  denomina- 
tions : 

1.  Scarißeiy.  In  general  these  inntramenta  are  anned  with  curved  knives,  somewhat  similar  in 
form  to  the  bill-books  or  pnming  knives  used  by  gardeners.  These  knives  are  affixed  to  bars 
pasfdng  across  a  wooden  trame,  resembling  that  of  a  harrow :  they  are  not  arranged  behind  one 
another,  bat  in  sach  a  manner  that  each  one  shall  trace  its  own  line  separate  from  anv  of  the  oth- 
ers. The  chief  nse  of  scarifiers  is  to  penetrate  the  ooil  and  divide  it  to  a  certain  depth,  and  to  cut 
through  argillaceoQS  soils,  and  loosen  them  more  deeply  than  a  harrow  could,  and  turn  up  the  un- 
der portions  and  brinf  them  in  contact  with  the  atmosphere.  Cattle  are  occasionally  harnessed 
to  the  instrument  itself;  but  in  general  a  wheel-carriage  and  lore  wheels  are  affixed  to  it,and  two 
handles  are  attached  to  the  back  in  order  to  weigh  it  down  and  cause  it  to  penetrate  the  ground. 
At  other  times,  small  wheels  are  added  to  each  of  the  angles  of  the  scarifier,  which  can  be  raised 
or  bwered  at  pleasure,  so  as  to  give  the  instrument  a  greater  or  less  tendency  to  enter  the  soil. 

The  same  frame  may  be  made  to  receive  other  irons;  for  example,  an  extirpator  may  be  trans- 
formed into  a  scarifier,  by  substituting  the  knives  which  constitate  the  latter,  for  the  shares  or  feet 
which  belong  to  the  former. 

2.  Horse-rakes,  scrapers,  leveling  plows.  I  give  them  this  latter  name,  because  they  act  on  the 
soil  in  the  same  way  as  the  blade  of  a  plane,  by  cutting  the  earth  horizontally  to  a  depth  of  one 
or  more  inches  below  the  surface,  and  dividing  it.  Those  who  are  aoqaalnted  with  the  common 
horse-rake,  which  is  used  to  keep  the  walks  and  alleys  of  hirge  gardens  clean,  will  be  able  to 
form  a  very  correct  idea  of  this  class  of  instromeuts.  The  blade  may  be  rendered  more  or  less 
oblioue,  according  as  it  is  deemed  requisite  that  it  shall  penetrate  the  ^oil  to  a  greater  or  less 
depth.  The  frame  to  which  the  blade  is  attached  is  sapported  by  two  handles,  and  the  foremost 
part  of  the  beam  usually  rests  upon  a  wheel:  sometimes  the  fore  wheels  of  a  plow  are  affixed  to 
these  implements.    They  are  chiefly  used  ibr  the  purpose  of  clearing  from  the  ground  the  stubble 

*  A  description  of  this  instmment  win  be  found  in  the  work  entitled  "Anzeigen  der  Leipslger  (Ekoaom- 
Isohen  8ocieten  von  der  Ottermease  des  Jahrs,**  1804,  A. 
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of  com  crops,  and  tearing  np  the  weeds  wliich  spring  there.  They  are  aim  aeicd  for  the  purpo« 
of  leveling  land  in  which  the  eartli  has  been  heaped  ap  roand  tlic  roots  of  the  piants  wnich 
formed  the  last  crop.  They  are  principally  used  for  this  purpose  in  the  county  of  Kent,  where 
they  are  employed  to  give  a  certain  degree  of  tillage  to  land  aller  the  bean  crops  have  been  gath- 
ered, and  to  prevent  the  soil  from  becoming  infested  with  weeds  during  the  period  which  ha.i  to 
elapse  before  the  proper  time  arrives  for  plowing  it,  previous  to  Üie  sowing.  This  operation  may 
be  performed  very  quickly,  and  does  not  require  any  very  great  dqgree  of  draught  power.  By 
means  of  it  the  soil  may  be  prepared  in  a  very  short  time  for  tbo  reception  of  spurrey,  buckwheat, 
radifübes,  &c. ;  because  it  frequently  happens  that  at  a  certain  depth  below  the  surface  of  the 
earth  is  tolerably  loose  and  light,  and  it  is  only  the  surfjEtce  which  requires  to  be  divided. 

3.  Hoes.  The  instruments  which  arc  comprehended  under  this  denomination,  act  on  the  soil 
by  means  of  feet,  teeth,  or  shares,  more  or  less  pointed  or  obtuse,  and  more  or  less  horizontal  or 
inclined,  and  which  are  shaped  like  a  shoe  or  a  goose's  foot  They  are  intended  to  loo«eii  the 
whole  surface  of  the  land  over  which  they  pass ;  and  for  this  purpose  the  tines  are  arranged  in 
two  or  three  lines,  so  that  no  particle  of  the  soil  shall  escape  them,  but  evenr  portion  be  thrown 
by  the  front  row  of  teeth  mto  such  a  position  as  not  to  escape  the  action  of  the  hinder  ones ;  and 
t^us  each  clod  may  be  repeatedly  acted  upon  and  broken.  The  extirpaior,  an  instrument  which 
is  now  very  much  used,  and  of  the  utility  of  which  every  practical  a^iculturist  must  be  con- 
vinced, belongs  to  tbb  clasa  This  instrument  may  be  made  of  various  sizes.  Where  the  land  is 
verv  even,  tlic  number  of  feet  on  every  rail  may  bo  increased  :  thus,  six  may  be  affixed  to  the 
back  row,  five  to  the  front.  &c.  But  where  the  land  is  unequal,  it  is  better  to  make  use  of  a  nar- 
rower extirpator,  and  which  has  not  so  many  tines.  The  draught  power  must  of  course,  be  i»o- 
poftionate  to  the  size  of  the  instrument ;  and  if  four,  or  even  six  horses  are  requisite  to  put  in  mo- 
tion a  large  extirpator,  two  will  sui&co  for  a  small  one.  The  more  tenacious  the  soil,  the  more 
pointed  must  the  tines  be.  It  is  also  advisable  to  make  the  front  row,  those  which  arc  to  open 
the  ground,  sharper  than  die  hinder  ones.  The  irons  may  be  rendered  flatter  or  more  convex,  or 
may  be  so  constructed  as  to  have  several  diverging  points,  according  as  the  instrument  irintended 
merely  to  move  the  land,  or  to  divide  it  thoroughly  and  turn  it  over.  The  depth  to  which  tliesc 
tines  shall  penetrate  the  soil,  may  be  regulated  by  raising  or  depreasinff  tlie  beam.  In  my  opin- 
ion, the  tines  in  the  front  row  ought  to  be,  at  least,  half  an  inch  longer  than  the  hinder  ones,  in  or- 
der that  they  may  penetrate  more  deeply  into  the  soil,  even  when  the  beam  is  not  raised.  With- 
out this  precaution  they  do  not  enter  so  far  as  the  hind  ones,  and  frequently  only  slide  along  the 
aurface. 

There  are  few  soils  which  will  not  he  henefited  hj  the  use  of  this  instrument 
Several  persons  who  have  employed  it  with  great  advantage,  have  assured  me 
that  when  the  tines  or  shares  are  sufücientiy  pointed,  it  penetrates  easily  even  in- 
to the  most  tenacious  soils.  The  only  places  in  which  it  cannot  so  well  be  used, 
are  those  where  the  surface  of  the  ground  is  full  of  large  immovable  stones. 
When  employed  on  such  soils,  care  must  be  taken  that  the  tines  or  shares  do 
not  break,  or,  at  any  rate,  that  others  shall  be  at  hand  to  replace  those  which  are 
injured,  and  also  that  the  points  shall  be  strong  enough  to  enable  them  to  resist 
the  action  of  four  horses.  Small  stones  will  not  impede  this  instument,  even 
should  they  be  too  large  to  admit  of  their  passing  between  the  irons ;  all  that  is 
requisite  to  be  done  here  is  for  the  conductor  to  stop  the  cattle  for  a  moment,  and 
throw  the  stones  on  one  side.  It  cannot,  however,  be  denied  that  stony  land 
wears  out  the  shares  very  soon.  On  land  overgrown  with  couch-grass,  or  which 
contains  undecomposed  lumps  of  turf,  or  potato  haulm,  or  other  things  of  a  simi- 
lar nature,  the  action  of  this  instrument  is  certainly  impeded  ;  but  &till  it  can  act, 
although  not  without  labor  and  difficulty.  In  such  cases,  the  laborer  must  lift  up 
the  extirpator  now  and  then,  and  shake  it  well  ;  or,  should  this  not  be  sufficient, 
he  must  stop  and  clean  it — an  operation  which  is  very  quickly  performed  by 
means  of  an  instrument  similar  to  a  small  shovel,  and  which  is  also  used  with 
the  plow. 

The  use  of  the  extirpator  is  so  beneficial,  that  it  not  only  supersedes  all  plows 
which  bestow  a  merely  superficial  tillage,  but  surpasses  them  in  their  effects, 
whether  as  regards  the  divison  of  the  soil,  the  affecting  of  an  admixture  of  its 
component  parts,  or  the  cleansing  it  from  weeds :  it  is  from  its  jpreat  utility  in  the 
latter  capacity  that  it  derives  its  name.  Besides,  with  an  extirpator  having  six 
tines  in  the  back  row,  and  drawn  by  four  horses,  and  driven  by  two  men,  equally  i 
as  much  work  can  be  done  as  would  be  effected  by  six  plows,  each  drawn  by  two 
horses  and  driven  by  one  man,  and  often  more,  because  an  extirpator  moves  more 
quickly  than  a  plow.  It  is  therefore  evident  that  the  use  of  this  instrument  is  at- 
tended with  great  paving.  When  a  piece  of  ground  has  been  turned  up  to  the  re- 
quisite depth  by  a  plow,  the  extirpator  may  be  used  with  advantage  for  all  the  sub- 
sequent plowings  oestowed  on  it,  and  a  more  complete  fallow,  and  more  free  from 
weeds,  will  thus  be  obtained  than  could  possibly  have  been  procured  by  any  other 
means ;  provided  that  this  instrument  is  used  in  time,  and  the  weeds  have  not  been 
allowed  to  gain  too  great  an  ascendency.    Besides,  an  extirpator  distributes  and 
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smoothes  land  mach  better  than  a  plow,  raising  and  dividing  the  soil  on  emi- 
nences, and  with  the  assistance  of  a  harrow  subsequently  spreading  these  por- 
tions over  the  hollows  and  lower  spots :  this  effect  is  peculiarly  apparent  when 
it  is  alternately  used  in  every  direction.  The  extirpator  may  also  be  used  for  the 
purpose  of  burying  the  seed  ;  but  there  is  another  mstrument  of  which  we  shall 
presently  have  to  speak,  which  is  better  adapted  for  this  purpose.  Provided  that  the 
land  is  tilled  before  the  commencement  of  winter,  the  extirpator  is  fully  capable 
of  bestowing  on  it  every  preparation  for  the  reception  of  the  seed  of  any  kind  of 
grain,  and  especially  of  barley.  By  its  action,  the  soil  is  pulverized  to  the  re- 
quisite depth,  and  the  necessary  portions  of  nourishment  brought  within  the  reach 
even  of  the  smallest  of  the  germs.  Land  tilled  in  this  way  retains  its  moisture 
much  longer  than  it  does  when  the  plow  only  is  used — a  point  of  no  small  im- 
portance in  dry  spring  weather. 

If  a  sufficient  period  is  suffered  to  elapse  between  each  of  the  operations  of  til- 
lage bestowed  by  this  instrument,  those  seeds  of  weeds  which  were  enclosed  in 
the  clods  broken  by  the  first  operation  will  germinate,  and  the  plants  produced 
by  them  acquire  sufficient  development  to  admit  their  being  torn  up  and  destroy- 
ed by  the  second.  The  roots  of  weeds  are  also  brought  into  contact  with  the  air 
and  destroyed  by  being  repeatedly  torn  and  cut.  The  utility  of  this  instrument 
becomes  strikingly  evident  when  land  which  has  borne  weeded  crops,  for  which 
it  rec^ved  the  proper  plowing  and  cultivation,  is,  on  the  following  spring,  to  be 
prepared  for  the  reception  of  oats.  By  means  of  it,  I  have  been  able  to  succeed 
m  raising  good  crops  of  large  two-rowed  barley,  from  very  sandy  land,  on  which 
this  kind  of  grain  could  not  possibly  have  succeeded  if  it  had  been  sown  in  the 
spring  after  a  single  plowing.  The  extirpator  may  also  be  employed  with  great 
success  on  a  broken  up  clover  field,  where  one  plowing  has  not  been  sufficient  to 
divide  and  loosen  the  soil.  When  this  instrument  cannot  be  used,  three  separate 
plowings  must  be  bestowed  on  such  land,  which  necessarily  tends  to  retard  the 
sowings.  The  extirpator  is  fuller  capable  of  loosening  a  soil,  and  rendering  it 
sufficiently  friable,  and  will  likewise  destroy  the  roots  of  the  clover. 

Nor  is  this  instrument  conducive  of  less  benefit  to  land  which  has  been  plowed 
up  after  bearing  a  crop  of  peas  or  vetches.  It  is  well  known  that  such  land 
should  always  be  broken  up  immediately  after  the  crop  has  been  gathered  in  ; 
and,  likewise,  that  it  is  then  liable  to  become  hard  and  infesied  with  weeds,  if 
not  tilled  a  second  time  ;  but  every  moment  is  too  precious  to  admit  of  time  to 
plow  it  again.  By  means,  however,  of  the  extirpator,  the  surface  may  be  renew- 
ed, and  the  soil  so  thoroughly  loosened  that  it  is  ready  for  the  reception  of  seed, 
without  the  necessity  of  any  other  preparation. 

Lastly,  I  have  derived  considerable  advantage  from  passing  this  instrument 
lightly  over  a  field  of  potatoes,  when  these  plants  were  just  shooting  up  and 
bearing  a  few  leaves.  This  operation  destroys  the  weeds  which  have  sprung  up 
there,  and  causes  the  crop  to  be  less  infested  with  parasitical  plants.  Many  per- 
sons have  considered  that  this  end  is  attained  equally  well  by  the  use  of  the  nar- 
row, especially  if  after  having  planted  the  potatoes  with  a  plow,  the  soil  is  left 
in  the  condition  to  which  it  was  reduced  by  that  implement.  I  agree  with  them 
that  the  ground  should  always  be  harrowed  directly  after  the  crop  is  sown,  in 
order  that  the  germination  or  all  the  seeds  and  roots  of  weeds  that  it  contains  may 
be  facilitated,  and  that  they  may  shoot  up  sufficiently  high  to  admit  of  their  sub- 
sequently bemg  destroyed  by  the  action  (k  the  extirpator.  It  is  generally  admit- 
ted that  this  operation  cannot  be  performed  when  the  potatoes  are  planted  on 
narrow  and  raised  ridges. 

Various  implements,  furnished  with  teeth  or  prongs  of  different  shapes,  or 
shares,  have  been  invented  in  Germany,  for  the  purpose  of  cultivating  and  tilling 
the  sou  to  a  greater  or  less  depth.  These  are  constructed  in  various  shapes,  and 
are  of  different  sizes ;  some  bein^  armed  with  large  wide  irons,  others  with  small 
narrow  ones,  and  having  three,  four,  five,  and  even  six  rows  of  them.  Some  have 
a  wheel  carriage  attached  to  them,  while  others  are  drawn  by  means  of  a  stiff 
pole.  D'Amdt,  a  man  celebrated  in  this  country  for  the  superior  skill  and  excel- 
lence with  which  his  fields  are  sown  and  cultivated,  makes  use  of  several  instru- 
ments of  this  kind. 

The  most  celebrated  a^icultural  instrument  invented  by  D' Arndt,  is  the  sow 
ing  plovD  (saatpflug),  which  produces  an  effect  similar  to  that  of  the  smiili  £Qg- 
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>  linh  extirpator.  The  shares  of  this  instrument  are  f^enerally  four  in  number,  and 
formed  like  common  plow-shares ;  they  are  fixed  to  iron  legs,  which  are  attached 
to  bars  about  eight  or  ten  inches  apart.  The  beam  passes  through  these  bars,  and 
like  that  of  the  extirpator,  is  adapted  to  a  wheel-carriage,  on  which  it  can  be 
raised  or  lowered,  according  as  it  appears  requisite  that  the  shares  should  enter 
deeply  or  superficially  into  the  earth.  At  first,  D'Arndt  had  appended  small 
mould-boards  or  ears  to  each  of  these  shares,  in  order  by  this  means  actually  to 
plow  the  land  and  turn  it  o?er.  But  he  subsequently  became  convinced  that  it 
was  better  without  an  addition  which  tended  greatly  to  increase  the  amount  of 
friction  and  resistance,  and  to  clog  the  instrument  with  weeds  and  clods  of  earth 
without  communicating  to  it  the  good  qualities  of  a  plow.  This  instrument  is 
chiefly  used  for  the  purpose  of  burying  the  seed  in  land  already  tilled  and  prepar- 
ed, and  it  is  fully  capable  of  effecting  this  purpose  in  the  most  complete  and  per- 
fect manner.  After  the  seed  has  been  spread  over  land  previously  well  harrow- 
ed, this  instrument  is  so  reflated  as  to  cause  it  to  penetrate  to  a  depth  of  about 
two  inches  below  the  surface,  and  is  then  passed  over  the  whole  of  the  field. 
This  is  a  very  laborious  operation  for  two  horses  and  a  man,  but  the  seed  ap- 
pears to  be  better  distributed  than  it  is  by  any  other  means  with  which  I  am  ao 
quainted.  After  a  slight  harrowing  has  been  bestowed  on  the  soil,  the  seed  will 
be  found  to  be  placed  at  a  suitable  depth  beneath  the  surface  of  the  ground, 
properly  mingled  with  the  soil,  perfectly  divided,  and  not  laid  in  heaps  or  hidden 
ttnoer  impenetrable  clods,  but  placed  in  the  situation  most  favorable  to ^be  de- 
velopment of  its  germ  and  the  extension  of  its  roots.  Thus,  therefore,  by  means 
of  this  sowing-plow  at  least  one  quarter  of  the  quantity  of  seed  otherwise  requir- 
ed will  be  saved ;  many  persons  have  assured  me  that  it  saves  more  than  the 
half;  besides,  this  instrument  does  the  work  of  four  plows  with  far  less  labor, 
accelerates  the  operation  of  sowing,  and  enables  the  farmer  to  chooae  the  most 
propitious  moment  for  the  performance  of  it.  I  must,  however,  state  that  I  have 
not  yet  used  one  of  these  implements,  because  my  land  is  not  sufficiently  free 
from  weeds  to  admit  of  my  employing  it  with  advantage. 

The  English  have  a  great  many  implements  of  this  kind,  differing  in  form,  but 
productive  of  similar  effects.  In  order  to  divide  tenacious  soils  better,  and  facili- 
tate the  entrance  of  the  shares  into  the  ground,  a  knife  or  coulter  is  sooietimes 
placed  before  each  of  them,  or  knives  and  shares  are  made  to  alternate.  Some 
of  these  instruments  are  so  carefuUy  and  ingeniously  contrived,  that  the  shares 
can  be  moved  farther  apart  or  nearer  together  as  occasion  may  require ;  but 
where  this  is  the  case,  the  mechanism  becomes  more  complicated  and  the  instru- 
ment more  fragile. 

Great  care  must  always  be  taken  to  choose  from  this  variety  of  instruments 
those  which  are  best  adapted  to  the  end  which  it  is  proposed  they  should  attain, 
and  to  the  soil  and  circumstances  of  the  undertaking  on  which  they  are  to  be 
emploved.  It  is  very  ill-judged  economy  to  refrain  from  the  purchase  of  such  as 
are  calculated  to  fulfil  the  proposed  end  in  the  best  possible  manner  ;  it  not  un- 
frequently  happens  that  the  advantages  arising  from  the  employment  of  them  are 
so  great  that  their  cost  is  repaid  in  the  course  of  the  very  first  year,  nay,  some- 
times in  the  very  first  season. 

This  observation  applies  particularly  to  the  sowing  plow,  which  more  than  repays 
its  original  cost  by  the  quantity  of  seed  which  it  saves.  It  will  hardly  be  be- 
lieved that  there  can  be  among  agriculturists  men  of  such  narrow  mmds,  or  who 
are  so  little  sensible  of  their  actual  interests  as  to  grudge  the  sum  which  such  an 
instrument  costs,  although  fully  sensible  of  all  the  advantages  arising  from  the 
emplovment  of  it ;  or  authors  so  blind  and  bigoted  by  prejudice  and  avarice  as  to 
defena  and  advocate  such  niggardly  and  futile  policy.  The  poorest  mechanic 
does  not  hesitate  to  purchase  the  tools  adapted  to  his  art  as  soon  as  he  becomes 
convinced  that  it  will  tend  to  facilitate  and  improve  his  labor  and  render  the 
fruits  of  it  more  perfect.  It  is  such  contracted  views  as  these  which  retard  the 
progress  and  perfection  of  the  noble  science  of  Agriculture,  and  debase  it  below 
the  level  of  the  meanest  art. 

Harrows. 

Harrows  constitute  a  second  class  of  instruments  which  are  indispensably  ne- 
cessary in  the  tillage  of  arable  land ;  and  without  which  the  plow  would  culti- 
vate the  soil  but  verv  imperfectly. 
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These  instruments  are  also  made  of  various  sizes  and  forms,  as,  of  course,  thev 
must  be,  in  order  to  enable  them  to  fulfil  all  the  different  purposes  for  which 
they  are  intended.     They  are  divided  into  two  classes ;  the  heavy  harrows,  or  | 
those  which  are  drawn  by  two,  four  or  six  horses  and  the  light  harrows,  of  which 
a  single  horse  can  draw  one  if  not  two. 

The  larg^e  barrows  are  composed  of  strong  bars  of  wood,  connected  together  by  cross  bars  mor- 
ticed into  them,  and  armed  with  long  iron  teeth  or  prongs,  each  of  which  weighs  one  or  more 
pounds.  This  class  is  chiefly  used  K>r  the  purpose  of  breaking  the  furrow  slices  of  a  turfy  soi] 
that  has  been  tamed  over  by  plowing,  or  for  the  purpose  of  breaking  and  dividing  the  clods  on 
tenacious  soils ;  they  are  <iuadningalar  or  triangular  in  form.  In  the  latter  case,  these  teeth  or 
tines  are  sometimes  shorter  towaiti  the  foremost  angle  of  the  harrow,  or  that  to  which  the  draught 
power  is  attached«  and  mcresse  in  size  at  each  row,  so  that  the  hindermost  row  contains  tne 
largest  Handles  are  occasionally  added  to  the  hinder  part  of  the  harrow,  by  means  of  which  it 
can  bo  raided  up  or  forced  deeper  into  the  soil ;  the  teeth  are  either  perpendicular,  or  inclined 
with  the  froDt  forward,  or  curved  forward  like  a  bill-hook. 

The  teeth  of  small  harrows  are  either  formed  of  wood  or  iron ;  indeed,  there  are  some  in  whicb 
a  tooth  of  wood  and  one  of  iron  are  placed  alternately.  Many  agriculturists  have  altogether  re- 
jected harrows  having  wooden  teeth  as  wholly  inefficacious ;  there  are,  however,  circumstances 
I  under  which  the  use  of  them  will  prove  advantageous  not  only  on  sandy  soils»  for  which  they  are 
^  peculiarly  adapted,  but  also  on  heavv  land ;  which,  although  tolerably  well  divided,  still  contains 
a  groat  number  of  clods.  On  such  land  it  is  much  easier  to  expedite  the  motbn  of  wooden  har- 
rows than  of  those  of  iron,  and  the  suddenness  of  the  stroke  tends  more  to  break  the  clod  than  the 
weight  of  the  instrument  or  the  material  of  which  it  is  formed.  Wooden  harrows  are  likewise 
]>reterable  to  iron  ones  for  the  purpose  of  covering  small  seeds,  or  of  bestowing  a  slight  cultiva- 
tion on  land  in  which  the  plants  are  just  shooting  up,  or  for  smoothing  and  equalizing  the  surface 
of  a  soil  where  it  is  not  necessary  that  the  teeth  should  penetrate  to  any  depth.  There  are,  how- 
ever, manv  persons  who  make  use  of  wooden  harrows  for  the  sake  of  economy,  when  iron  onea 
would  be  nr  preferable. 

In  the  variously  shaped  small  harrows  the  teeth  or  prongs  are  sometimes  fastened  in  a  perpen- 
dicular, at  others  in  an  inclined,  position :  where  the  latter  is  the  case,  the  instrument  may  be 
used  either  for  light  and  superficial,  or  for  deep  and  heavy  harrowings,  as  may  seem  requisite. 
When  the  draught  power  is  attached  to  the  instrument  in  such  a  manner  that  when  it  moves  for- 
ward the  points  of  the  teeth  incline  toward  the  finont,  these  will  penetrate  better  into  the  soil  and  \ 
\  produce  a  greater  eficct  i  but,  when  turned  in  an  opposite  direction,  their  action  is  less  sensible,  , 
and  they  often  merely  glide  over  the  surface  of  the  soil  and  scarcely  disturb  it  The  teeth  or 
prongs  of  the  harrow  are  very  seldom  round,  but,  in  general,  of  a  quadrangular  or  triangular 
shape ;  this  latter  form  is  most  preferable,  because  the  angle  is  more  acute ;  they  are  also  occa- 
■onally  shaped  like  coulters,  with  a  sharp  edge  and  a  broad  back. 

There  are  various  ways  of  fixing  these  teeth  or  prongs  in  the  harrow ;  sometimes  they  are  in- 
serted into  the  balls  or  beams  by  being  driven  in  like  a  nail ;  and  at  others  they  are  merely  rivet- 
ed on,  or  fastened  with  nuts  or  screws.  In  the  former  case,  it  is  necessary  tnat  Uiey  should  be 
made  of  a  greater  length,  in  order  to  allow  their  being  driven  in  sufficienUy  fiu*  to  render  their 
hold  firm,  and  yet  a  sufficient  length  remain  outside  to  admit  of  their  being  sharpened  when  the 
point  becomes  blunted.  But  teetn  thus  inserted  are  very  apt  to  be  lost ;  the  striking  of  a  harrow 
against  a  stone  will  frequently  serve  to  knock  one  or  more  out :  and  they  are  not  nnfrequently 
polled  out  by  persons  who  happen  to  require  a  bit  of  iron  for  a  bolt,  or  for  any  other  purpose. 
Those  teeth  woich  are  most  firmly  attached  to  the  barrow  are  nailed  on  to  the  frame  or  beam,  af- 
ter having  been  previously  riveted  into  a  bar  of  iron ;  those  which  are  shaped  like  coulters  are 
frequently  fastened  on  with  screws,  in  order  that  they  may  be  taken  off  whenever  it  becomes  ne- 
cessary to  sharpen  them. 

The  following  are  the  chief  points  necessary  to  be  attended  to  in  a  lar^e  har- 
row, if  we  would  hare  it  perfectly  fulfil  all  the  purposes  of  tillage  for  which  we 
intend  it : 

1.  The  teeth  should  be  at  a  sufficient  distance  fW>m  one  another  to  admit  of  the  earth  passing 
between  them,  and  to  prevent  it  from  gathering  into  heaps. 

3.  They  should  be  so  arranged  that  the  fvfrows  which  they  have  to  trace  in  the  soil  shall  be  at 
equal  distances  from  each  other.  , 

3.  Each  tooth  or  prong  should  trace  its  own  particular  line,  and  one  not  fall  into,  or  become 
confounded  with  another. 

4.  The  rows  of  teeth  should  be  as  nearly  as  possible  at  equal  distances  from  each  other,  in  order 
that  all  parts  of  the  instrument  may  act  with  equal  power.  In  by  far  the  greater  number  of  har- 
rows the  third  essential  point  is  overlooked :  the  teeth  are  disposed  angle-ways,  so  that  those  In 
the  third  row  fall  into  the  lines  traced  by  those  in  the  first  row.  and  those  in  the  fourth  into  the 
lines  traced  by  the  second  row ;  thus,  one  portion  of  the  teeth  is  absolutely  useless,  for  the  clods 
acted  upon  by  the  first  row  are  cither  broken  or  thrown  on  one  side,  and,  consequently,  are  not 
touched  by  tlie  other  teeth.  Another  inconvenience  also  frequently  arises  from  several  rows  of 
^e^  falling  into  the  same  line,  too  deep  a  furrow  is  formed ;  for  example,  when  land  is  harrowed 
i^r  having  been  sown  with  very  small  seeds,  the  defect  just  alluded  to  is  very  apt  to  cause  the 
seed  to  be  buried  too  deeply.  This  defect  might  be  in  some  measure  remedied  by  attaching  die 
draught  power  a  little  toward  the  side  of  the  front  beam  instead  of  exacdy  in  the  centre,  so  that  the 
body  of  the  harrow,  not  being  in  a  right  angleVith  the  traces,  may  move  in  a  sloping  or  diagonal 
direction.  The  lines  thus  drawn  will  receive  a  different  direction,  and  be  less  liable  to  run  into  one 
another ;  but  where  tfiis  is  done,  that  portion  of  the  soil  over  which  only  an  angle  of  the  harroiw 
passes  win  be  less  perfectly  tilled  than  any  of  the  rest  and  it  will  be  neoessary  to  cause  the  in- 

(765) 


■trament  to  go  over  it  a^io,  whereby  the  amount  of  actual  labor  ia  incrcaaed.  This  mconvenience 
ia  leas  aenaibly  felt  in  circular  harrowing,  because  the  instrument  is  then  passed  several  times  over 
each  portion  of  land.  In  those  diatricts  where  the  farmers  confine  themselves  to  longitudinal  bar* 
rowin|r.  it  is  highly  requisite  that  the  toeth  of  the  instrument  should  be  so  arranged  that  each  may 
trace  Its  own  distinct  line ;  and  also  that  these  lines  shall  be  at  equal  distances  from  one  another. 

In  some  haiTows  the  draught  power,  instead  of  being  attached  to  either  of  the  sides,  is  affixed 
to  the  point  or  angle ;  such  instruments,  especially  when  their  teeth  are  curved  forvs'ard,  have  a 
starting  or  jumping  motion,  which  contributes  greatly  to  break  the  clods  and  divide  the  soiL— 
The  re^lator,  by  means  of  which  the  draught  cattle  are  harnessed,  is  movable,  and  therefore  far 
vers  this  jerking  motion ;  but  in  this  case  the  harrow  must  necessarily  pass  more  or  less  over  the 
part  which  it  had  traversed  before.  When  tiicse  harrows  are  small  but  heavy,  and  provided  with 
strong  teeth,  they  are  productive  of  material  benefit  to  strong  heavy  soils,  especially  when  driven 
over  these  at  a  brisk  trot.  The  form  of  a  harrow  is  usually  that  of  a  iqnare — ^the  sides  of  whicfa 
are  sometimes  equal,  and  at  others  unequal  in  length ;  and  the  draught  power  may  be  attached 
either  to  the  length  or  to  the  width :  tliere  are  frequently  five  beams  in  the  length,  but  only  three 
in  the  width.  Some  harrows  are  of  a  triangular  form,  and  then  the  draught  power  is  attached  to 
one  of  the  angles. 

In  those  places  where  the  land  is  plowed  in  elevated  ridges,  and  where  it  is  only  harrowed 
lon^tudinaily,  a  large,  stiff  harrow  will  not  be  able  to  art  upon  the  wliole  surface  of  xhe  ridge. — 
An  instrument  divided  into  two  parts,  which  are  united  to  one  another  b^  means  of  rings,  hinges, 
or  little  chains,  bo  that  half  inclines  on  each  side  of  the  summit  or  crown,  is  therefore  uschd.  Where 
the  ridges  arc  all  of  equal  width,  two,  tlirce,  or  sometimes  four  harrows  are  thus  joined  together, 
so  that  the  whole  width  of  tlie  ridge  is  tilled  at  once.  The  draught  cattle  are  attached  to  these  by 
means  of  a  common  spring-tree  bar  affixed  to  the  middle,  and  tlie  horses  walk  in  the  centre  of  the 
ridge,  or  a  horse  is  harnessed  to  each  extremity  of  a  pole  or  beam,  which  is  as  long  as  the  ridge 
is  wide,  and  these  animals  walk  in  the  open  furrows  on  either  side ;  this  is  by  far  the  most  pref^ 
erable  mode  of  proceeding  on  damp,  wet  soils.  This  pole  is  affixed  to  the  harrows  by  means  of 
chains  proceeding  from  it  to  each  of  the  instruments,  which  are  thus  all  put  in  motion  at  once.^ 
Should  the  ridges  be  raised  so  high  above  the  furrow  that  the  pole  iost  mentioned  is  in  danger  of 
rubbing  against  the  crown  of  them,  an  axle,  mounted  on  wheels,  and  stretching  the  wliole  breadth 
of  the  ridge,  is  then  made  use  of;  these  wheels  pass  along  the  open  forrows.  and  ought  to  be  of 
sufficient  night  to  keep  the  pole  or  axle  from  coming  in  contact  with  the  ridge.  This  is  a  rather 
complicated  arrangement,  but  one  that  is  verv  beneficial,  especially  where  moist,  wet  land  has  to 
be  narrowed  after  the  sowing  has  taken  place,  as  it  prevents  the  cattle  from  passing  over  the 
.  ptowed  land  and  treading  it  down ;  it  is  weU  known  that  on  soils  of  this  nature  the  seed  seldom 
springs  up  in  those  places  which  have  been  trodden  down  by  the  feet  of  cattle. 

In  those  places  wlicre  several  horses  are  always  used  in  harrowing,  these  animals  are  placed  in 
a  slanting  position,  so  that  it  shall  only  be  necessary  to  lead  the  first,  and  all  the  others  shall  be 
forced  to  follow  in  the  same  direction.  To  effect  this,  the  »traps  of  the  bridle  of  the  second  horse 
are  attached  to  the  trace-bar  of  the  first,  those  of  the  third  to  the  second,  and  so  on.  By  means  of 
this  arrangement  it  is  much  easier  to  keep  tlie  horses  in  the  required  position. 

Harrows  ought  always  to  be  provided  with  sledges  on  which  they  can  be  transported  to  and 
from  the  fielda  These  sledges  are  also  useful  for  the  purpose  of  conveyinp^  the  swing-plows  to 
and  from  the  land  on  which  they  arc  to  be  used.  As  the  harrow  is  a  very  important  impleineDt. 
and  one  that  cannot  be  dispensed  with,  and  as,  moreover,  it  forms  a  very  considerable  item  in  die 
expenses  of  an  agricultural  undertaking,  all  possible  care  sliould  be  bestowed  on  it ;  when  not 
need,  these  instruments  should  be  kept  under  cover,  und,  whether  in  the  farm-yard  or  in  the  fields, 
should  never  be  sufiercd  to  lie  on  the  f^nnd,  but  always  raised  and  propped  one  against  another. 

Harrows  are  sometimes  provided  with  branches  or  bushes,  and  for  this  purpose  several  frames 
consisting  of  three  or  more  cross-beams  w^ithout  teeth,  are  kept ;  this  kind  of  harrow  is  very  effica- 
cious when  it  is  only  necessary  to  level  inequalities  and  break  those  clods  which  have  escaped 
the  teeth  of  a  common  harrow.  They  are  likewise  used  for  the  purpose  of  burying  small  seod^ 
as  clover,  &c.  The  bushes  used  for  this  purpose  should  be  strong  and  elastic,  but  not  too  thick,  or 
placed  too  close  to  each  otlier,  or  they  will  he  apt  to  form  farrows  and  carry  away  the  seed  which 
Üiey  sliould  only  bury. 

Some  persoDS  make  use  of  harrows  formed  of  branches  interlaced  and  woven 
like  basket- work,  and  speak  highly  of  the  efficacy  of  such  instruments, 
.  It  is  a  Doint  of  the  greatest  importance  that  the  operation  of  harrowing  should 
be  properly  performed,  and  at  the  fitting  season  ;  where  such  is  not  the  case,  the 
inconveniences  resulting  cannot  be  compensated  by  any  care  or  perfection  of  till- 
age. The  extirpator  is  the  only  instrument  which  can  supersede  or  diminish,  to 
any  considerable  degree,  the  use  of  the  harrow. 

The  operation  of  harrowing  may  be  divided  into  the  following  varieties : 

1.  longitudinal  harrowing,  or  harrowing  in  the  same  direction  with  the  plowing. 

S.  Crost  harro-wing,  or  intersecting  the  ridges  and  furrows  formed  by  üie  plow.     ^  < 

3.  Serptniine  harrowing,  or  turning  the  harrow  alternately  from  one  side  of  the  ridge  to  the 
other,  and  thus  making  it  describe  a  line  somewhat  resembling  two  figures  of  8  placed  one 
under  the  other. 

4.  Round  harrowing.  As  this  highly  efficacious  mode  of  harrowing  is  but  little  known  io 
most  countries,  I  shall  enter  into  a  more  circumstantial  description  of  iL  It  can  be  practked  tf 
well  in  those  places  which  have  been  deeply  plowed,  and  where  the  ridges  are  high  and  wide, 
as  it  cAn  on  those  which  are  plovired  as  evenly  and  uniformly  as  possible.  The  Iiorses,  of  which 
there  are  «sualiy  four  or  six,  are  harnessed  in  the  way  before  described— some  to  the  trace-bar, 
others  to  the  harrow.    The  driver  takes  hold  of  the  front  horse  on  the  left,  by  the  bridle,  vbC 


make«  him  walk  aroiuid  him.  The  other  horsca  must,  as  may  easily  he  conceived,  deacribe  a 
larger  circle  the  farther  they  arc  from  the  center.  When  the  circle  is  almost  complete,  the  man 
proceeds  a  few  steps  fartlier  and  repeats  the  same  evolution ;  and  so  on,  until  the  whole  surface 
naa  been  passed  over  by  tlie  harrow.  It  may  easily  be  supposed  that  the  horse  which  is  farthest 
from  the  driver  has  the  hardest  work  to  perform ;  and,  therefore,  the  weakest  and  smallest  are 
always  placed  in  the  center,  and  the  laii^eKt  and  strongest  on  tlie  outnide  i  or  else,  when  they  are 
nearly  equal  in  strcngili,  they  are  worked  alternately,  first  in  one  place  and  then  in  the  otber.^ 
The  outside  horse  is  generaUy  oblifred  to  proc<»d  at  a  rapid  trot,  even  when  the  center  one  is 
movini^  as  slowly  as  possible.  When  the  soil  is  very  hea^%  and  the  outer  horses  are  obliged  to 
work  at  full  trot,  in  order  to  divide  and  loosen  it  tlxiroughlv,  they  become  very  much  exhausted ; 
indeed,  this  operatien  can  only  be  executed  by  animals  full  of  strength  and  vigor.  It  cannot  be 
denied  that  tills  mode  of  harrowing  takes  up  a  great  deal  of  time,  because  everv  part  of  the  sur- 
face has  to  be  repeatedly  pasDed  over ;  but,  on  the  other  band,  it  produces  an  effect  which  could 
not  be  obtained  from  any  other  method  of  conducting  the  operation.  Q,nick  harrowings  of  this 
description  are  usually  perfonned  with  harrows  having  wooden  toeth,  because  horses  could  not 
support  the  labor  occasioned  by  heavy  instruments.  When  the  land  has  been  completely  har- 
it>wed  in  this  manner,  tlie  instruments  aro  drawn  over  it  Icn^j'thwise — the  rate  of  going  in  tiiis 
case  bcine  also  a  brisk  trot  The  driver  mounts  the  first  horse  m  order  to  make  him  go  more  rap- 
idly. This  operation  is  best  executed  in  Mecklenberg ;  there  is  not,  in  fact,  any  other  operation 
of  Agriculture  to  which  so  much  attention  is  paid  in  that  country. 

It  M  even  more  essential  that  favorable  weather,  when  the  ground  contains  a  proper  quantity 
of  moisture,  should  be  chosen  for  the  performance  of  this  kind  of  harrowing,  than,  it  would  be  for 
plowing.  If  the  land  is  too  moist,  the  harrowing  will  be  very  likely  to  do  moro  harm  than  good, 
and  to  harden  and  agglomerate,  instead  of  dividing  the  soil.  It  is  also  of  importance  that  the 
ground  dionld  not  be  suffered  to  become  too  dry  and  hard  before  this  operation  is  performed,  at 
It  is  then  impossible  to  manage  it  Even  when  the  most  favorable  season  and  the  most  suitable 
^gree  of  temperature  have  been  chosen,  all  other  aCTicultural  operations  must  be  suspended 
while  this  one  is  in  hand.  In  the  table,  therefore,  of  those  team  laoors  which  are  to  be  executed 
in  any  particular  week  or  month,  harrowing  must  always  occupy  a  principal  place. 

The  Roll. 

The  roll  is  another  exceedingly  useful  agricuitural  implement ;  in  fact,  it  is 
impossible  to  dispense  with  it  in  any  complete  system  of  tillage,  let  the  nature 
of  the  soil  be  what  it  may.  We  shall,  in  the  mrst  place,  examine  the  various 
uses  to  which  this  instrument  is  applied.  It  is,  indeed,  essential  that  this  ex- 
amination should  be  gone  through  before  treating  of  the  different  forms  given  to 
the  roll,  these  latter  being  determined  by  the  purposes  for  which  the  instrument 
is  to  be  used. 

The  first  object  usually  aimed  at  in  the  employment  of  this  instrument,  is  to 
break  those  clods  or  indurated  masses  of  earth  which  have  resisted  the  action  of 
the  harrow  ;  or,  at  all  events,  to  bury  them  in  the  ground,  so  that  at  the  next 
harrowing — which  when  thus  buried  they  cannot  well  escape — they  must,  of  ne- 
cessity, be  somewhat  diminished  in  size.  It  is  for  this  reason  that  in  countries 
where  the  soil  is  very  tenacious,  and  tillage  verv  carefully  conducted,  it  is  the 
custom,  even  after  preparatory  plowings,  first  to  harrow,  tnen  to  pass  the  roll 
over  the  ground,  and  then  to  harrow  again.  In  such  places,  land  not  treated  in 
this  manner  would  be  looked  upon  as  being  very  badly  prepared. 

The  second  object  of  rollinff,  is  to  give  a  somewhat  greater  degree  of  compact- 
ness to  a  soil  which  is  too  light  and  friable,  and  to  unite  its  component  parts. 
The  roll  is  not  employed  for  this  purpose  to  so  great  an  extent  as  it  might  be 
with  advantage  ;  its  action,  in  this  case,  being  highly  beneficial,  particularly  in 
counteracting  the  bad  effects  produced  on  extremely  light  soils  by  the  too  fre- 
quent use  of  the  plow,  and  likewise  in  preventing  the  too  rapid  evaporation  of  the 
moisture  contained  in  the  soil.  Tliis  application  of  the  roll  is  particularly  re- 
sorted to  on  the  spongy-  soils  of  valleys ;  in  such  situations,  indeed,  it  cannot  well 
be  dispensed  with. 

The  third  use  to  which  the  roll  is  applied,  is  to  press  down  and  make  firm  the 
ground  about  newly-sown  seeds,  and  to  cause  the  latter  to  adhere  better  to  the 
soil.  Sometimes,  when  very  small  seed  is  to  be  sown,  it  is  found  advantageous 
to  pass  the  roll  over  the  ground  before  the  seed  is  sown,  so  as  to  level  it  thor- 
oughly, and  facilitate  a  more  equal  distribution  of  the  seed  than  could  otherwise 
take  place.  Where  the  ground  has  been  thus  leveled,  those  seeds  which  hap- 
pen to  fall  together,  separate  from  each  other ;  and  it  is  seldom  that  two  are 
found  lying  in  one  spot.  The  harrow  is  then  passed  over  the  ground ;  and  this 
operation  is  followed  by  repeated  rollings,  which  obliterate  the  lines  drawn  bv 
the  harrow.  The  roller  may  also  be  employed  with  advantage  on  soils  which 
«re  neither  particularly  moist  nor  tenacious,  after  the  harrow  has  been  used  to 
cover  the  seed.  This  operation  serves  to  press  the  earth  more  closely  into  con- 
.  _  _  PP) 
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tact  with  the  seed,  which  then  fferminates  and  springs  up  with  much  greater 
rapidity.  The  truth  of  this  will  be  plainly  seen  by  observing  those  parts  which 
hare  escaped  the  action  of  the  roil ;  for  there  the  seed  does  not  spring  up  so 
quickly  as  it  does  where  the  ground  has  been  well  pressed  by  this  instrumenu 
Probably,  too,  the  pressure  may,  by  the  greater  compactness  which  it  gives  to 
the  soil,  prevent  any  rays  of  light  from  penetrating,  and  thus  interfering  with  the 
process  of  germination.  Another  advantage  derived  from  this  leveling  of  the 
soil  by  the  roll  is,  that  the  harvest  is  greatly  facilitated ;  for  it  enables  the  la- 
borers to  reap  or  mow  closer  to  the  ground,  a  point  of  great  impottance,  espe- 
cial I  v  as  regards  the  pea  and  bean  crops. 

The  fourth  great  use  of  the  roll  is  to  cover  with  mould,  or  press  against  or  into 
the  ground,  the  roots  of  those  plants  sown  in  the  preceding  autumn,  which  hare 
been  detached  by  the  frost.  Soils  rich  in  humus,  such  as  those  found  in  valleys, 
sometimes  bwell  up  in  the  spring  to  such  a  decree  that  the  roots  of  the  plants 
contained  in  them  are  forced  up.  In  such  cases,  if  a  fall  of  rain  does  not  speedily 
occur,  the  roll  affords  the  only  means  of  restoring  them  to  their  proper  position. 

Lastly,  the  roll  is  sometimes  employed  for  the  purpose  of  destroying:  insects 
which  injure  the  young  plants,  and  which,  particularly  during  the  ni^ht,  come 
up  to  the  surface  to  seek  their  food.  When  applied  for  this  last-mentioned  pur- 
pose, the  operation  of  rolling  should  always  be  performed  after  the  close  of  day. 

The  roll  is  moved  by  means  of  a  frame  or  carriage,  in  which  the  two  extremi- 
ties of  its  axis  are  fixed.  The  roll  itself  is  generally  round,  but  varies  greatly, 
both  in  length  and  diameter ;  and  the  shorter  it  is  the  more  powerfully  does  it 
act.  Increase  of  length,  far  from  adding  to  the  amomit  of  pressure,  actually  de- 
tracts from  it,  by  causing  the  weight  to  be  sustained  on  a  greater  number  pf 
points  of  tbe  surface  at  once.  The  usual  length  of  the  cylinder  is  from  six  to 
nine  feet ;  the  diameter  varies  from  one  to  two  feet. 

Hexagonal  and  octagonal  rolls  are  also  in  use.  They  are  much  more  efficient 
for  the  purpose  of  breaking  clods  than  round  ones ;  because,  at  each  step  of  their 
progress,  they  fall  to  the  ground  more  suddenly,  and  move  with  a  less  equal  mo- 
tion. But  they  require  greater  force  of  traction  than  round  rolls,  which  is  prob- 
ably the  reason  whv  they  are  so  little  used.  I  consider  that  they  are  capable  of 
producing  highly  advantageous  effects  on  tenacious  soils. 

With  the  same  view,  rolls  are  sometimes  made  with  grooves  or  flutings ;  but 
if  the  soil  on  which  they  are  used  is  not  very  dry,  these  flutings  and  spaces  be- 
come filled  with  mould,  and  the  efficacy  of  the  roU  is  of  course  diminished. 

The  carriage  of  the  rsll  is  made  in  various  forms,  none  of  which  appear  to  me 
to  possess  any  great  advantages  over  the  others ;  I  refrain  from  ffiving  any  de- 
scription of  them,  being  fully  persuaded  that  all  my  readers  must  he  acquamted 
with  some  one  among  the  number.  The  only  particular  which  positively  de- 
mands attention  is,  that  the  carriage  should  be  so  constructed  as  to  admit  of  the 
driver's  sitting  upon  it.  That  he  should  do  so  is  desirable :  first,  because  the 
weight,  and  consequently  the  effect  of  the  roll,  is  thereby  increased  ;  and,  sec- 
ondly, because  the  cattle  can  then  be  driven  at  a  brisker  pace,  provided  that  the 
labor  does  not  fati^e  them  too  much.  Another  advantage  attendmg  this  ar- 
rangement is,  that  It  protects  the  driver  from  the  annoyance  of  the  dust,  to  which 
he  would  otherwise  be  exposed.  Rolls  without  frames  are  likewise  made  use 
of,  the  extremities  of  the  axles  of  which  turn  in  rings  which  are  attached  to  the 
shafts  by  hooks.  When  the  direction  of  a  roll  thus  mounted  has  to  be  reversed, 
there  is  no  occasion  to  turn  the  instrument  itself,  but  it  is  only  necessary  to  take 
the  horses  off,  unfasten  the  rings  for  a  moment,  and  re-fasten  them  again,  when 
the  shafts  and  the  horses  have  been  brought  round  to  the  proper  position.  This 
mode  of  proceeding  obviates  all  those  inconveniences  produced  by  the  roll  drag- 
ging a  quantity  of  earth  round  with  it  as  it  turns  ;  an  inconvenience  which  is  not, 
however,  so  perceptible  when  the  circle  described  by  the  roll  in  turning  is  rather 
large. 

Some  persons  use  stone  rolls  on  their  fields.  There,  doubtless,  are  cases  in 
which  such  pressure  on  the  ground  may  prove  advantageous  ;  it  appears,  how- 
ever, to  me,  that  in  most  instances,  it  will  he  found  too  powerful,  and  consequent- 
ly the  use  of  these  very  heavy  rolls  cannot  be  generally  recommended.  I  hare 
frequently  derived  advantage  from  passing  a  stone  roll  over  a  sandy  soil  soon  af- 
ter its  being  dug  or  plowed  up,  but  this  is  the  only  trial  of  the  kind  I  have  made. 
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spiky  or  pointed  rolls.  These  rolls  are  armed  with  iron  points,  the  inteation 
of  which  is  to  effect  a  more  complete  diräicm  of  the  clods ;  and  they  are  still 
used  for  this  purpose  in  many  agricultural  establishments.  Rolls  of  this  descrip» 
tion  can  only  oe  used  on  very  dry  soils,  and  when  the  proper  time  for  harrowing 
successfully  has  been  suffered  to  pass.  Where  the  soil  is  argillaceous,  and  like* 
wise  contains  moisture,  it  sticks  to  the  points,  and  becomes  so  firmly  amassed 
between  them  that  the  whole  instrument  is  soon  covered  with  it,  and  the  points 
cease  tu  be  productive  of  an;^  effect.  This  inconvenience  is  less  to  be  fearecf  with 
rolls  which  are  armed  with  iron  hammers  instead  of  points,  the  hammers  being 
placed  at  greater  distances  from  each  other  than  the  points.  These  hammers 
never  fail  to  break  the  clods  with  which  they  come  in  contact. 

English  writers  have  often  recommended' the  use  of  rolls  armed  at  intervals 
with  sharp  circles  or  rings,  for  various  purposes,  and  especially  for  that  of  form- 
ing furrows  in  the  soil,  and  for  several  other  uses  to  which  I  shall  have  to  revert 
elsewhere. 

It  is  necessary  that  a  favorable  period  and  weather,  when  the  ground  is  suffi- 
ciently dry,  should  be  chosen  for  rolling,  as  for  harrowing.  It  is  absolutely  ne- 
cessary that  the  humidity  of  the  soil  should  not  be  so  great  as  to  cause  it  to  stick 
to  the  roll,  for  when  that  is  the  case  the  operation  is  likely  to  prove  more  injuri- 
ous than  beneficial,  not  only  to  tenacious  and  clayey  soils,  out  also  to  those  wnich 
are  lighter,  inasmuch  as  it  hardens  the  ground,  and  forms  over  it  a  crust  which 
is  impervious  to  air  and  atmospheric  action.  On  the  other  hand,  however,  it  is 
not  right  lo  wait  until  the  clods  of  tenacious  land  have,  by  the  evaporation  of  all 
their  moisture,  become  so  hard  as  to  render  the  action  of  the  roll  on  them  totally 
inefficacious. 

PLOWING. 

'  In  the  performance  of  this  operation  it  is  requisite — 

1.  That  the  lines  traced  by  the  plow  slioald  be  perfectly  straight,  and  parallel  with  one  another; 
the  farrow-alicea  all  equal»  and  nnirormlv  turned  ap,  eo  that  they  may  not  overlap  each  other,  or 
ibrm  any  ineqaalitiea  on  the  surface  of  the  ground.  If  it  be  otherwise,  that  is  to  sav,  if  the  slices 
are  not  of  equal  breadth,  the  operation  becomes  more  difficult,  because  at  every  deviation  from 
the  straight  lino  the  resistance  which  the  earth  opposes  to  the  instrument  becomes  increased. 

2.  That  tlie  plow  advance  at  a  regular  and  oniK>rm  depth,  and  on  a  line  parallel  to  the  soHaoe 
of  the  soil ;  that  is  to  say,  that  it  do  not,  as  is  die  case  when  it  is  not  well  guided,  sometimes  cut 
thick  and  at  others  thin  slices. 

3.  That  the  plow  empty  the  farrow  as  completely  as  possible,  so  that  the  earth  may  not  ftil  in 
again  after  the  instrument  has  passed ;  and  that  the  portion  of  soil  not  yet  raised,  but  which  has 
just  been  divided  bv  the  plowshare,  may  form  not  an  acute  but  a  right  angle  with  the  bottom  of 
the  furrow  on  which  it  borders. 

4.  That  the  furrow-slice  be  turned  up  at  an  angle  of  about  40  degrees,  or  so  as  to  form  with  the 
sarfisoe  of  the  ground,  or  the  bottom  of  the  furrow,  an  angle  of  from  40  to  50  degrees ;  which  is 
in  most  cases  uie  bent  inclination. 

5.  That  the  divided  slices  be  always  of  the  same  breadth ;  and  that  it  be  such  as  is  required  by 
the  nature  of  the  soil  itself,  and  the  purpose  of  the  operation. 

6.  That  they  likewise  preserve  the  depth  which  it  is  desirable  to  give  them. 

7.  That  the  ridges  or  heaps  of  earth  between  the  furrows  be  of  a  suitable' length  and  breadth, 
and  that  their  sides  bo  parallel  to  one  another,  so  that  they  may  not  terminate  in  a  point;  for  such 
a  form  tends  to  increase  the  labor  of  plowing  considerably  by  rendering  it  necessary  to  turn  fre> 

[uently. 

8.  That  the  plows  be  placed  one  after  another  on  different  parts  of  the  land  to  be  plowed,  so 
that  the  operation  may  be  executed  in  the  best  possible  order,  and  with  as  little  loss  of  time  ss 
possible. 

The  fulfilment  of  these  essential  conditions  is  secured  to  a  certain  extent  by  ta* 
king  care  that  the  nlow  is  properly  constructed ;  but  it  also  depends  in  a  great 
measure  on  the  skill  of  the  plowman,  who  must  not  be  actually  stupid,  or  quite 
a  novice  in  the  use  of  the  instrument.  The  accomplishment  of  all  tne  other  op* 
erations  is  essentially  dependent  on  the  skill  displayed  bvthe  plowmen  in  the  ex- 
ecution of  theirs.  This  remark  api)Iies  particularly  to  tne  head  plowman,  who 
directs  and  superintends  the  operation,  it  being  his  duty  to  see  that  the  furrows 
are  cut  with  that  perfect  straightness  of  which  we  have  already  spoken.  The 
selection  of  the  head  plowman  is  not,  therefore,  a  matter  of  trifling  moment,  and 
it  is  exceedingly  important  that  this  man  should  have  a  correct  eye. 

The  inspector  of  the  work  should  look  well  that  all  these  things  are  carefully 
attended  to ;  it  is  his  special  duty  to  determine  the  length  and  breadth  of  the  slice 
according  to  the  obiect  which  is  to  be  attained  by  the  plowing ;  and  if  entire  con- 
fidence with  regard  to  this  matter  cannot  be  placed  in  the  head  plowman,  it  is 
(769) 19 
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the  place  of  the  inspector  to  mark  out  the  distribution  of  the  banks  or  ridges. 
We  shall  see  in  the  sequel  what  there  is  to  be  observed  with  respect  to  certain 
peculiar  forms  of  the  plow. 

The  width  of  «the  sod  or  furrow-slice  must  be  regulated  according  to  the  natve 
of  the  soil  and  the  object  to  be  obtained  by  the  plowmg.  The  greater  the  tena- 
city of  the  soil,  the  narrower  should  these  slices  be  cut ;  for  when  they  are  too 
broad,  it  is  impossible  to  divide  and  break  them  properly  with  the  harrow. 
From  a  light  or  sandy  soil,  on  the  other  hand,  wide  slices  may  be  cut  without 
any  inconvenience,  because  the  harrow  always  has  sufficient  power  over  such 
land  to  pulverize  it  completely. 

The  greater  the  depth  of  the  furrows,  the  less  should  be  their  width,  both  be- 
cause the  plow  would  otherwise  have  too  much  resistance  to  overcome,  and  be- 
cause if  the  pieces  of  earth  or  sods  cut  out  of  them  are  both  broad  and  thick,  they 
cannot  be  turned  over  so  completel]^  as  they  ought  to  be.  But  when  the  plowing 
is  merely  superficial,  there  is  no  objection  to  the  width  of  the  slices  being  increas- 
ed. If  the  object  in  view  is  only  to  bury  stubble,  or  to  turn  up  the  turf  of  land 
lying  fallow,  in  order  to  facilitate  its  decomposition  and  disintegration,  plowing- 
in  wide  slices  is  admissible,  and  in  certain  respects,  perfectly  preferable. 

It  has  already  been  observed  that  two  or  three  mches  more  or  less  in  the 
breadth  of  a  slice  make  a  great  deal  of  difiference  in  the  quantity  of  work  done  by 
a  plow.  When  the  obiect  is  to  divide  a  tenacious  soil  very  minutely,  the  most 
convenient  and  proper  breadth  for  the  slice  is  six  or  seven  inches ;  but  where  the 
soil  is  light,  an  almost  equal  advantage  will  be  gained  by  making  the  slices  a 
foot  wide.  The  length  of  ground  traversed  by  the  plow  in  plowing  a  field  is  in- 
versely as  to  the  breadth  of  the  slices:  that  is  to  say,  the  length  traversed  when 
the  slice  is  seven  inches  wide,  is  to  that  passed  over  when  it  is  twelve  inches 
wide,  as  12  to  7-^-;  so  that  (supposing  the  rate  of  progress,  or  in  other  words, 
the  pace  at  which  the  cattle  move,  to  be  equal  in  both  cases,)  twelve  hours  are 
spent  in  plowing  a  field  with  furrows  seven  inches  wide ;  while  only  seven  hours 
would  be  required  to  plow  it  if  the  furrows  were  twelve  inches  wide. 

If  the  mould-board  cannot  be  turned  alternately  to  ^he  right  or  left  of  the  plow 
but  is,  on  the  contrary,  fixed  to  the  .right  side  of  it,  the  land  cannot  be  plowed 
perfectly  flat  and  even  ;  but  the  plowed  surface  must  necessarily  be  divided  into 
banks  or  ridges,  separated  by  furrows,  and  elevated  in  the  middle  in  proportion 
to  the  depth  of  these  furrows.  The  plowing  is  said  to  be  raised  or  flat  according 
as  the  ground  is  turned  up  in  ridges  intended  to  be  permanent,  or  the  operation  is 
conducted  in  such  a  manner  as  to  keep  the  surface  as  equal  and  uniform  as  pos- 
aible. 

The  surface  may  be  flattened  and  equalized  to  a  certain  extent  by  plowing  from 
the  edges  to  the  middle  of  those  ridges  which  had  previously  been  plowed  from 
the  middle  to  the  edges ;  that  is  to  say,  those  ridges  in  which  the  first  two  sods 
or  slices  have  been  thrown  one  against  the  other.*  If  the  land  be  plowed  alter- 
nately outward  and  inward  to  the  same  depth,  the  banks  or  ridges  remain  tol* 
erably  flat ;  and  if  it  be  subsequently  plowed  across  and  circularly  harrowed,  no 
sensible  elevation  or  depression  will  remain  to  destroy  the  equality  of  the  sur- 
face.   If,  however,  we  would  bestow  the  best  possible  tillage  on  a  piece  of 

*  In  order  to  render  the  »nbf  cqnent  remarks  more  easy  of  comprehenaloo,  I  contider  it  reqiiiulc  to  give 
exact  deftnitioiM  of  certain  technical  terms  used  to  designate  the  various  operations  and  other  matters  coo- 
nectcd  with  plowing. 

To  plow  a  rid^e  outward  is  to  bcffin  the  plowing  in  the  middle,  so  that  the  first  two  ftirrow  slices  cut  oj 
the  plow  may  rest  one  against  the  other. 

To  plow  mward  is  precisely  the  contrary ;  It  consists  in  beginning  at  the  two  sides,  so  that  the  slices  first 
divided  fall  into  the  trenches  by  which  the  ridge  is  bounded,  and  the  last  two  falling  in  opposite  directions 
leave  an  open  space  or  furrow  in  the  place  previously  occupied  by  the  crown  or  nummit  of  the  ridge. 

A  rtd^e  or  bank  is  a  band  of  earth  formed  by  the  junction  of  two  or  more  plow-lines,  and  terminaicd  *» 
each  side  by  a  trench. 

A  k^lUrw  or  gutter  is  a  single  i\UTOW  traced  by  the  plow. 

The  crown,  ^  the  ridgt  is  its  highest  part,  where  two  divided  slices  of  earth  cut  from  the  furrows  nsve 
been  thrown  one  ocainst  üie  otlier. 

TKt  tkoulder  of  UU  ridge  is  that  part  of  it  which  abuts  on  or  terminates  it  toward  the  trench. 

Tke  trench  is  ue  hollow  space  from  which  the  plow  has  removed  that  portion  of  earth  which  Ibrms  the 
shoulder  of  the  ridffe ;  or  in  other  words,  it  is  the  hollow  ridge  which  one  ridge  foims  with  another,  and 
serves  to  drain  off  the  superfhious  water. 

The  furrow  Is  the  lone  hollow  space  which  the  plow  forms  as  it  separates  and  turns  over  the  sUce,  or  thst 
space  which  was  occupied  bv  the  slice  before  it  was  detached  and  removed. 

Thitfurrow-iUot  or  tod  Is  that  portion  of  earth  which  the  plow  raises  from  the  ibrrow,  and  turns  over  OD 
iÄS».  [Frtnch  Trpme. 
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groand,  it  will  be  advisable  not  to  leave  the  ridges  always  in  the  same  place,  bat 
to  change  their  position  by  uniting  the  halves  of  two  difierent  ridges.  To  effect 
this,  the  shoulders  of  the  ridge  must  be  turned  oyer  into  the  furrow,  and  the 
slices  successively  raised  supported,  one  against  the  other  until,  on  reaching  the 
middle  of  each  of  the  whole  ridges,  furrows  are  formed  in  those  places  formerly 
occupied  by  the  crowns  or  summits.  In  this  manner,  that  portion  of  ground 
which  had  been  merely  covered  by  the  two  first  furroi^  slices  forming  the  crown, 
becomes  perfectly  tilled  and  cultivated. 

The  flat  mode  of  plowing  is  decidedly  preferable  in  places  where  portions  of  < 
land  of  considerable  breadth  belong  to  the  same  proprietor,  and  where  there  are 
no  particular  and  important  reasons  for  giving  the  preference  to  high  and  narrow 
ridges.  In  most  cases  these  advantages  outweigh  those  which  are  incontestibly 
attached  to  the  latter  description  of  ridges.  The  drainage  of  water,  the  accom- 
plishment of  which  is  in  many  places  sought  to  be  obtained  by  means  of  the  fur- 
rows which  separate  the  ridges,  is  always  effected  much  more  completely  by 
means  of  the  furrows  which  are  traced  on  land  plowed  evenlv,  and  immediately 
after  the  seed  has  been  sown  ;  and  the  more  so  as  these  mrrows  are  always 
traced  in  the  direction  most  likely  to  facilitate  the  drainage  of  the  water,  and 
have  an  advantage  not  always  possessed  by  the  furrows  which  separate  the  ridges 
from  one  another.  Great  numbers  of  these  channels  or  drainage  furrows  may  be 
made  in  places  where  they  are  necessary,  and  they  may  be  altogether  let  alone 
where  not  required.  On  land  which  is  plowed  ü&t  and  evenly,  the  vegetable 
mould  remains  equally  distributed  over  the  whole  surface ;  whereas,  that  which 
is  plowed  in  ridges  is  deprived  of  it  in  some  places  and  overloaded  with  it  in 
others.  The  former  retam  over  their  whole  surface  an  equal  thickness  of  newly 
turned  earth ;  they  also  admit  of  a  more  equable  distribution  of  the  manure, 
which  on  lands  plowed  in  narrow  ridges  is  apt  to  collect  in  the  furrows.  Then, 
again,  the  soluble  extractive  matter  of  land  plowed  fiat  is  not  carried  away  as  it 
is  down  the  slope  of  the  ridges  into  the  furrows.  But,  above  all,  the  seed  can 
be  distributed  much  better  and  more  equally  over  evenly  plowed  land  ;  it  may, 
in  fact,  almost  be  scattered  at  random ;  the  harrow  also  acts  more  uniformly 
over  the  whole  surface  than  it  can  do  over  the  surface  of  land  plowed  in  ridges. 
Circular  harrowing,  which  is  so  exceedingly  efficacious,  is  almost  impracticable 
on  land  plowed  in  ridges ;  and  even  cross  harrowing  is  rendered  much  more  dif- 
ficult by  this  mode  of  arranging  the  surface.  Moreover,  land  plowed  flat  is  much 
more  easily  cleared  from  couch-grass,  and  all  those  weeds  which  multiply  by 
means  of  their  roots  ;  the  carriage  of  the  manure  and  especially  of  the  harvest 
is  facilitated  there  ;  and  lastly,  the  reaper,  binder,  and  gleaner,  accomplish  their 
work  on  it  with  much  less  dimculty.  The  com  lies  flat  upon  it  after  having  been 
separated  from  the  stubble,  and  does  not  fall  into  the  furrows  and  get  spoUed  by 
the  water  lodged  there,  as  is  too  freauently  the  case  on  land  which  is  plowed  in 
narrow  ridges.  The  rake  also  performs  its  office  with  much  more  ease  and 
promptitude  ;  in  fact,  it  is  only  on  land  plowed  in  this  manner  that  it  is  possible 
to  use  the  large  rake,  an  implement  of  great  utility  at  harvest  time. 

The  advantages  just  enumerated  are  so  great,  that  it  is  only  a  small  number  of 
particular  cases,  of*^  which  we  shall  presently  have  to  speak,  that  can  warrant  the 
formation  of  ridges  on  a  flat  soil. 

The  equal  distribution  of  all  the  elements  of  fertility  over  land  plowed  evenly 
gives  an  equal  degree  of  strength  and  a  ubiformity  ot  appearance  to  the  whole 
crop.  On  such  land  we  do  not  see  the  disagreeable  spectacle  presented  by  eleva- 
ted ridffes,  on  the  top  of  which  the  coro  is  too  rich  and  is  laid;  while  the  sides  and 
the  hollows  present  nothing  but  impoverished,  sickly  looking  plants,  or,  what  is 
sill  worse,  weeds. 

The  ridges  usually  formed  on  land  may  be  divided  into  three  classes : — 

1.  Ridgw  or  bankR  of  the  width  of  16,  30,  or  30  plow-lines  or  more. 

8.  Narrower  and  lean  elevated  ridge«,  which  are  not  bounded  by  deep  forrows ;  theae  are  from 
6  to  8  or  12  plow-line«  in  width. 

3.  Narrow  and  considerably  elevated  ridges,  separated  from  each  other  by  deep  farrows;  these 
ave  from  4  to  6  or  8  farrow-shces  broad. 

It  is  necessary  to  distinguish  properly  between  these  different  kinds  of  ridges, 
in  order  that  what  we  are  about  to  say  with  regard  to  them  may  be  properly  un- 
derstood.   Ridges  of  intermediate  widths  may  doubtless  be  found,  the  dassifica- 


tioQ  of  which  is,  therefore,  uncertain ;  but  such  are  chiefly  found  only  in  those 
places  where  tillage  is  ill*coaducted»  or  directed  by  those  perscus  who  act  without 
method  or  reflection. 

Broad  ridges,  elevated  in  the  center,  are  often  formed  by  accident  and  without 
intention,  especially  where  «the  property  has  been  divided  into  Ions,  narrow  strips 
of  land.  For,  since  land  so  dividea  must  have  been  twice  plowed  from  the  mid- 
dle outward  for  every  time  that  it  was  plowed  from  the  edges  inward,  the  earth 
must  necessarily  have  become  heaped  up  in  the  middle,  and  the  crown  of  the 
ridge  thus  formed.  In  places  where,  as  is  frequently  the  case,  there  have  been 
no  ditches  between  the  lands  of  different  proprietors,  or  where  these  ditches  hare 
been  filled  up  for  the  sake  of  gaining  additional  surface,  all  the  plowmen  hare 
avoided  throwing  the  earth  to  the  outside,  from  fear  that  if  they  did  so  their 
neighbor  might  carry  off  that  which  was  thus  placed  within  his  reach.  In  this 
manner,  ridges  of  considerable  breadths  have  become  elevated  in  the  middle  to 
such  a  degree,  that  two  men  walking  in  the  parallel  furrows  which  bound  them 
will  not  M  able  to  see  each  other. 

Such  ridges  or  banks  are  not  only  found  on  lands  in  which  there  is  more  to  be 
feared  from  wet  than  from  drouth,  but  even  on  dry  and  sandv  soils.  It  is  usual- 
ly advisable  to  form  moist  land  into  broad  ridges,  as  it  is  saia  that  by  this  means 
a  portion  at  least  of  the  crop  is  secured,  and  good  produce  obtained  from  the 
crown  of  the  ridge,  even  if  that  on  the  side  is  sickly,  or  small  in  quantity.  It  i» 
thought  also,  that  if  the  ridges  were  less  elevated,  the  crop  obtained  would  be 
next  to  nothing.  It  is  true  that  in  the  greater  number  of  cases  this  inconre- 
nience  might  be  obviated  in  another  way,  and  that  here  the  preference  should  be 
^iven  to  high  and  narrow  ridges.  Nevertheless,  the  use  of  high  and  broad  ridges 
IS  attended  with  advantages  quite  peculiar  to  itself,  and  if  the  arc  formed  by  their 
segment  be  properly  rounded,  and  the  furrows  which  bound  them  made  ofa  pro- 
per depth,  thev  afford  the  best  and  probably  the  only  means  of  turning  to  ac- 
count lands  wnich  are  parceled  out  into  small  portions  and  intermingled  with 
the  property  of  others. 

It  must,  nowever,  be  observed  that  ridges  of  this  description  are  frequently  met 
with  on  dry  lands,  and  in  districts  where  there  is  little  humidity ;  in  such  situa- 
tions, so  far  from  bein^  attended  with  any  advantage,  they  are  ödculated  to  do 
nothing  but  mischief  m  ever^  way.  These  broad  and  highly  curved  ridges  are 
often  formed  gradually  and  quite  imintentionally,  by  plowing  them  from  the  mid- 
dle to  the  ed^es  more  frequently  than  in  an  opposite  direction  ;  in  other  cases, 
they  owe  their  formation  to  an  ill-advised  imitation.  I  know,  indeed,  an  instance 
ofa  person,  who,  attributing  the  heavy  cron  yielded  by  a  stiff  soil  thus  divided  to 
this  method  of  plowing,  thought  he  should  obtain  a  similar  result  from  a  sandy 
soil  in  the  neighborho^  by  treating  it  in  a  similar  manner. 

The  following  are  some  of  the  principal  inconveniences  resulting  from  broad 
and  very  elevated  ridges : 

1.  The  beet  mould,  that  which  has  been  most  comolctelv  manured,  becomes  heaped  np  in  the 
middle  of  the  ridge,  and  gradnallT  itnnoved  from  the  sphere  of  nsefobiesB  and  activity  by  the 
depth  at  which  it  is  immersed,  while  the  rit^An  or  barren  earth  is  continaally  hein^  taken  from 
the  bottom  of  the  fnrrows  and  carried  to  the  ddes  of  the  ridge. 

2.  Although  the  crown  of  the  ridge  is  preserved  from  soperflooas  moisture,  the  sides  are  much 
more  exposed  to  it  Besides,  the  water  is  often  enclosed  m  the  trenches,  on  account  of  Ute  end 
ffidgcs  or  borders  being  equally  as  high  as  the  others,  and  thus  preventing  that  drainage  whibh 
would  otherwin  take  place  there. 

a.  During  long-continued  rams  the  water  often  overflows  as  high  as  the  crowns  of  the  ridgesi, 
even  when  there  ii  a  free  passa^  for  ilB  escape ;  because,  in  proportion  as  the  light  soil  has  been 
heaped  up  on  the  crown  of  the  ridge,  just  in  a  similar  proportion  has  a  quantity  of  plastic  clav  been 
raised  iVom  the  bottom  of  the  trench  and  deposited  on  the  sides.  Now  this  clay  completely  pre- 
venu  the  water  collected  in  the  porous  soil  of  the  crown  of  the  ridge  from  draining  away.  This 
water  can  neither  make  its  way  into  the  impervious  bdO  of  the  lower  stratum,  nor  pass  out  through 
the  clay  on  the  sides  of  the  ridges.  Such  are  some  of  the  most  evident  disadvantages  of  broad, 
elevated  ridges  in  wet  weather. 

4.  On  the  other  hand,  in  dry  weather,  when  light  showers  are  bo  beneficial  to  the  crops,  those 
banks  or  ridges  which  are  very  hifh,  and  the  sides  of  which  slope  abruptly,  derive  bat  little  ad- 
vantage from  this  source,  because  the  water,  instead  of  penetrating  the  hardened  crust  which  cov- 
ers the  surface  of  the  soil,  merely  glides  over  it  and  flows  oft' into  the  furrows ;  and  thus  it  not  nn- 
r  happens  that,  after  such  a  shower,  the  quantity  of  water  which  flows  into  the  furrows 


is  more  tban  sufficient  to  fill  them,  while  the  crown  of  the  ridge  remains  almost  as  dry  as  it  waa 
before. 
5.  Broad,  high  ridges  prevent  the  sun  fhMU  exerting  an  equal  inflnenoe  over  all  parts  d  the  aar- 
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fitoe.  Thii  M  particalarly  tlie  case  when  the  ridgea  run  from  w«8t  to  eaat ;  for  there  ia  then  a 
striking  difference  between  those  »ides  of  them  which  have  a  northern  and  those  which  hare  a 
Krathem  aspect.  On  the  northern  side  the  crops  are  mach  lees  loxariant,  and  their  growtli  is, 
likewise,  mach  retarded.  The  di&rence  in  the  progress  of  vegetation  on  the  two  sides  is  some- 
times so  great  that  it  becomes  necessary  to  reap  the  oom  on  toe  soothem  side  k>ng  beibre  that 
growing  on  the  northern  side  has  reached  matarity. 

6.  Wnen,  daring  the  rigor  of  winter,  the  snow  which  covered  the  crown  of  the  ridges  has  been 
bk>wn  away  by  the  wind ;  or  when,  in  the  most  critical  part  of  the  spring  season,  the  san  melts 
this  snow  daring  the  day,  and  the  water  in  the  farrows  overflows  the  ridges,  and  freezes  there 
daring  the.  night,  the  plants  on  the  crown  of  the  rid^e  aze  often  torn  ap  by  the  roots  and  complete- 
ly destroyed ;  so  that  the  portion  of  land  from  which  most  was  expected  yields  no  crop  what- 
ever. 

7.  I£  on  the  other  hand,  the  temperature  is  favorable  to  vegetation,  the  com  on  the  crown  of  the 
rid^s  sometimes  becomes  so  loxariant  that  it  is  hud,  and  yields  bat  a  small  qaantit>'  of  grain ; 
while,  on  the  sides  of  the  very  same  ridges,  and  especially  near  the  furrows,  the  plants  have  a 
most  wretched  aj^peannoe,  and  yield  bat  very  poor  ea»  from  a  diflbrent  cause. 

8.  The  difficalties  attendant  on  the  oj^eration  of  plowing  are  greatly  aagmented  by  these  ridges. 
It  is  hard  to  lay  which  is  the  best  period  to  select  for  its  execation.  The  crown  of  the  ridge  is 
often  quite  hard  from  drouth,  while  the  sides,  and  still  more  the  shoulders,  are  so  soft  as  scarcely 
to  be  able  to  support  the  pressure  produced  by  the  feet  of  the  cattle.  In  such  cases,  a  judicious 
bnsbaiidman  wul  plow  the  crown  of  the  ridges  first,  and  defer  the  plowing  of  the  lower  part  until 
tibe  soil  there  shall  be  sufficiently  dry.  But  it  is  easy  to  conceive  how  much  the  sowings  m«Bt  be 
retarded  by  such  a  mode  of  procedure,  and  how  greatly  all  the  dSfllcnlties  of  plowing  must  be  in- 
creased. 

9.  Cireokr  baiTuwing  is  absolutely  impraoticable  on  these  ridges ;  the  advantages  rasalting 
from  this  operation  are,  therefore,  lost  to  land  laid  out  in  this  wav.  It  is,  likewise,  very  dilBealt  to 
spread  the  seed  over  them  in  an  equal  and  uniform  manner ;  and  the  labor  of  this  operation  is  ren- 
dered much  greater,  as  also  is  that  of  the  harvest 

10.  The  apparent  advantages  accruing  from  the  increase  of  surface  obtained  by  laying  out  land 
in  these  undolating  ridges  are  more  than  counterbalanced  by  the  deficiency  of  produce  on  a  laige 
portion  of  the  surface. 

These  disadvantages  are  so  paloable  that  the  least  reflection  would  long  a^o 
have  been  sufficient  to  cause  the  aoandonment  of  the  practice  of  plowing  land  m 
broad,  high  ridges»  at  all  events  wherever  the  width  of  the  land  would  admit  of 
its  being  abolished,  had  not  even  the  most  enlightened  agriculturists  been  de- 
terred by  the  fear  of  the  losses  resulting  from  the  use  of  ridges  of  a  medium  size, 
when  the  change  is  effected  too  suddenly. 

Where  these  broad  and  elevated  ridges  have  been  only  recently  formed,  the 
alteration  and  reduction  of  them  may  be  commenced  without  delay.  I  have 
known  several  instances  in  which  this  alteration  has  not  onlv  been  effected  with- 
out the  slightest  loss,  but  has,  on  the  contrary,  immediately  led  to  the  production 
of  much  &er  crops.  But  when  these  ridges  have  existed  for  a  considerable  pe- 
riod, and  the  soil,  which  is  naturally  fertile  and  was  heaped  on  the  crown  of  the 
ridees,  has  been  for  a  long  time  withdrawn  from  the  action  of  the  atmosphere, 
and  pressed  down  by  the  leet  of  the  cattle  to  the  bottom  of  the  furrow  traced  by 
the  plow — thai,  I  say,  this  soil,  although  it  may  contain  a  sufficient  proportion  of 
humus  and  carbon,  is  unfit  for  vegetation,  and  requires  to  be  gradually  called  in- 
to action  by  the  atmospheric  air. 

If  too  great  a  quantity  of  this  earth  be  brought  to  the  surface  at  once,  the  air 
does  not  appear  to  contain  a  sufficiency  of  matters  to  saturate  it  thoroughly  and 
restore  it  to  its  natural  fertilit]^.  The  vegetable  mould,  which  has  been  thrown 
to  the  bottom  of  the  furrows,  is  equally  liable  to  be  buried  at  too  great  a  depth  ; 
at  all  events,  it  does  not  compensate  for  the  loss  experienced  at  that  part  of  the 
land  formerly  occupied  by  the  crown  of  the  ridge. 

The  ridges  ought  not,  therefore,  to  be  lowered  all  at  once,  nor  the  land  turned 
up  and  tilled  to  too  great  a  depth  at  first ;  especially  if  these  operations  are  not  to 
be  followed  by  a  complete  dead  fallow. 

A  very  skillful  agriculturist  has  pointed  out  the  mode  of  proceeding  in  the  tri- 
ennial crop-rotation,  accompanied  by  fallows,  in  order  to  reduce  these  broad  and 
elevated  ridges  in  the  course  of  three  years.  The  method  which  he  has  adopted 
with  complete  success  is  fully  described  in  **  The  Annals  of  the  Agriculture  of 
Lower  Saxony."    Third  year. 


(773) 


^^^^*l0^mt0^0*^^^*^*^t^t^*^*^t^*^^^^^*^t^*^^^*^*^*^*^^^^*^^0^0^^^^0l*0^0^^^^^^*^* 


The  following  figure  will  assist  us  in  explaining  it :— 


1, 

3. 
3. 
4. 

5. 

6. 

7. 
9. 

ABC 

a'b  F 

DIB  F 

d'e  f 

The  mark  ^  ngnifies  plowing  atauard,  while  w  tignifiet  plowing  inward. 

For  the  Falloto  Year. 

1 .  Fint  plowing.    Plow  all  the  ridge«  inwaid. 

9.  Second  pUnnng,  Plow  the  ridges  A  B  together,  oatward ;  that  is  to  say,  begin  the  opera- 
tion b^  throwing  the  first  two  fnirow  slices  into  the  furrow  which  separates  thenit  and  leAve  off 
at  their  two  enter  trenches.  The  ridges  D  and  E  are  to  be  similarly  treated ;  C  aiid  F  are  to  be 
again  plowed  inward,  so  that  they  mav  fill  the  farrows  which  separate  them  fixnn  A  and  B  and 
D  E  ;  the  trench  in  the  middle  of  C  ana  F  remains. 

3.  Third  pimomg.  This  is  began  at  C  and  F,  which  are  plowed  ootward ;  on  the  other  hand« 
the  laxge  ridges^  A  B  and  D  E.  are  plowed  inward. 

4.  Fourth  plowing.— C  and  F  are  plowed  inward,  while  A  B  and  D  E  are  pbwed  oatward 
and  united.  Before  the  gram  is  sown,  the  trenches  in  the  middle  of  C  and  F  are  filled  ap  by  two 
light  plowing«.  After  tlie  seed  has  been  spread  over  the  gronnd,  the  farrows  necessaiy  ror  drain- 
age are  made. 

For  the  Spring  Com  Year. 

5.  Pint  plowing.  All  the  ridges  are  plowed  mward.  This  operation  mnst  be  very  aaperfi- 
eially  perfiwmed. 

6.  Second  plowing.  A  and  D  are  plowed  oatward  hi  the  spring;  B  C  and  E  F  plowed 
inward. 

7.  Third  plowing,  and  that  which  precedes  the  sowing ;  B  C  and  E  F  are  onited,  while  A  and 
D  are  plowed  inward. 

For  the  Third  Year.    Peas. 

8.  A  is  united  to  B,  and  G  and  F  are  plowed  inward. 

By  means  of  cross  and  circular  harrowinff,  the  soil  will  by  this  time  be  so 
completely  leveled  as  to  admit  of  its  being  plowed  across  after  the  crops  of  peas 
have  been  gathered.  The  last  traces  of  the  old  ridges  will  thus  be  ooliterated, 
and  the  yesetable  soil  so  well  mixed  that  there  will  be  no  reason  for  apprehend- 
ing any  failure  of  the  crops  sown  there  either  during  the  operation  or  subse- 
quently to  it  Sometimes,  after  the  first  plowings,  the  soil  accumulated  in  the 
places  preyiously  occupied  by  the  furrows,  becomes  pressed  down,  and  forma 
noUows  here  and  there ;  it  is,  therefore,  necessary  to  pay^  great  attention  to  the 
formation  of  the  drainage  furrows,  so  that  the  stagnation  of  water  may,  in  all 
cases,  be  prevented.  If  the  hollows  just  spoken  of  be  of  considerable  dimen- 
sions, it  will  not  be  difficult  to  fill  them  up  by  throwing  earth  into  them  with  the 
plow. 

Should  the  spots  formerly  occupied  bv  the  crowns  of  the  ridges  appear  too 
much  impoverished,  a  little  manure  may  oe  put  upon  them. 

This  plan  of  operations  may  be  modified  according  to  the  position  of  the  fields. 

Narrow  and  slightly  raised  ridges  are  adopted  in  several  countries.  As  these 
ridffes  are  only  raised  in  a  trifiing  degree  above  the  furrows,  they  are  not  liable 
to  the  same  objections  as  those  which  are  much  raised;  but  the  number  of  fur- 
rows is  increased  far  beyond  what  is  necessaiy.  Although  these  trenches  are 
sown  as  well  as  the  other  portions  of  the  land,  yet  they  yield  but  a  very  light 
crop,  either  because  they  are  less  rich  in  vegetable  mould,  or  because  the  water 
which  collects  in  them  during  wet  weather  is  very  injurious  and  prejudicial  to 
the  growth  of  com.  It  is  true  that  the  crowns  of  the  ridges  yield  a  heavy  crop 
f^om  the  circumstance  of  the  vegetable  mould  and  manure  being  heaped  there ; 
but  this  does'not  compensate  for  the  loss  on  the  other  parts. 

Sometimes  the  positicm  of  the  ridges  is  never  changed,  but  they  are  plowed 
alternately  inward  and  outward.  As  it  is  in  this  case  difficult  to  maice  the 
plow  act  upon  that  slice  which  remains  in  the  centre  and  forms  the  crown  of  the 
ridge,  that  point  is  of^en  wholly  neglected. 

In  other  places,  a  far  belter  plan  of  proceeding  is  adopted,  namely,  that  of  al- 
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U/ring  the  amngemeat  of  the  ridge«  so  that  their  crowns  may  come  into  the 
pkces  formerly  occupied  by  the  farrows,  and  these  latter  be  situated  where  the 
crowns  of  the  ridges  formerly  were.  Recourse  is  also  had  to  cross  plowing,  and 
then  the  ridges  are  not  formed  until  that  plowing  which  immediately  precedes 
the  sowings. 

Ridges  of  this  description  present  only  two  advantages :  first,  the  thickness  of  the 
vegetable  mould  on  the  space  occupied  by  the  ridges  is  slightly  increased ;  and  sec- 
ondly, the  circulation  of  air  between  the  plants,  to  which  this  arrangement  of  the 
surface  gives  rise,  tends  to  diminish  that  inclinati(»i  which  com  has  to  droop  or 
be  laid  when  it  grows  on  too  rich  a  soil. 

It  is  very  necessary  to  distinguish  between  the  kind  of  ridges  just  spoken  of 
and  those  which  are  narrow,  and  at  the  same  time  highly  elevated  and  curved  ; 
such  as  in  ?ome  districts  are  formed  by  the  union  of  four,  six,  and  sometimes 
eu^ht  plow-lines,  and  are  occasionally  so  much  elevated  as  to  rise  to  the  hisht  of 
fifteen  and  often  eighteen  inches  above  the  furrows.  Ridges  of  this  description 
are  to  be  met  with  in  Franconia,  and  some  countries  south  of  Germany  ;  in  va- 
rious departments  of  the  south  of  France ;  sometimes  abo  in  Spain  and  England ; 
but  most  of  all  in  Belgium.  We  find  a  detailed  account  of  tnose  used  m  this 
latter  country  in  Schwertz's  work,  entitled,  <*  An  Introduction  to  the  Knowledge 
of  Belgian  Agriculture."* 

Opinions  are  so  much  divided  respecting  the  utility  or  inconveniences  of  this 
kind  of  ridges,  and  the  propriety  of  retaining  or  rejecting  them,  that  we  deem,  it 
necessary  to  give  a  detailea  account  of  the  arguments  advanced  on  both  sides  ; 
for,  however  absurd  they  may  appear,  they  are  nevertheless  supported  by  the 
authority  of  agriculturists  of  the  highest  talent,  and  by  the  practice  of  many  emi- 
nent men. 

In  the  first  place,  the  advantage  derived  from  these  ridges  hj  vegetation  is, 
that  the  plants  are  supplied  with  a  thicker  layer  of  earth,  which  is  composed 
entirely  of  vegetable  matter,  light,  and  strongly  impregnated  with  substances 
derived  from  the  atmosphere ;  this  layer  is  collected  afresn  at  each  plowing,  and, 
consequently,  the  plants  can  easily  penetrate  it  with  their  roots,  both  in  a  verti- 
cal aiid  horizontal  direction,  and  derive  the  requisite  amount  of  nourishment 
from  it.  On  soils  thus  arranged,  when  the  ridges  are  well  formed  and  the  fur- 
rows traced  in  such  a  manner  as  to  enable  them  to  discharge  all  the  water  that 
runs  into  them,  the  plants  never  sufier  from  excess  of  moisture,  and  are  equally 
safe  from  those  injuries  resulting  from  excessive  heat ;  because  the  light  earth 
heaped  up  by  the  plow  is  capable  of  retaining  moisture  for  a  considerable  pe- 
riod. In  places  where  the  lower  stratum  of  the  soil  is  impervious,  the  plants 
are  raised  up  sufficiently  high  to  remove  all  fear  of  their  being  injured  by  stag- 
nation of  water ;  so  that  even  in  those  parts  of  the  field  where  the  furrows  are 
filled  with  water,  for  want  of  proper  outlets  for  drainage,  the  ridges  are  often 
seen  covered  with  very  fine,  healthy  crgps.  It  is  said  to  be  a  very  rare  occurrence 
for  plants  growing  on  this  kind  of  ridges  to  be  iniured  by  the  winter.  The  at- 
mosphere exerts  its  beneficial  action  upon  the  soil  of  such  ridges,  and  especially 
on  their  elevated  shoulders  during  the  whole  period  of  vegetation ;  these  shou^ 
ders  are  exposed  to  the  fertilizing  influence  of  the  sun's  rays,  and  the  plants 
growing  on  them  enjoy  all  the  advantages  of  light  and  heat 

Again,  as  this  arrangement  of  the  surface  supplies  the  plants  both  with  light 
and  air,  it  favors  the  formation  and  ripening  of  the  grain  in  the  ear,  causes  a 
more  prompt  evaporation  of  the  water  with  which  the  plants  are  charged  during 
wet  weather,  and,  consequently,  lessens  the  danger  of  tneir  being  laid ;  it  allows 
of  the  crops  being  hoed,  and  therefore  enables  us  to  keep  the  soil  free  from  weeds. 
Finally,  it  cannot  be  denied  that  in  Belgium,  land  arranged  in  this  manner  always 
yields  very  plentiful  crops. 

Other  persons  advance  serious  objections  against  high,  narrow  ridges,  and  af- 
firm that  the  following  inconveniences  have  resulted  from  their  adoption  of 
them : — 

They  occasion  the  loss  of  a  considerable  extent  of  surface,  for  the  furrows  yield 
no  produce ;  thus,  one-half,  or  at  least  one-third,  of  the  land  is  barren,  or,  at  all 
events,  yields  but  a  scanty  crop. 
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It  18  difficalt  to  form«  theee  ridges ;  it  takes  a  great  deal  of  time  and  a  great 
deal  of  draught  power  to  plow  them  oatward. 

It  is  no  less  difficult  to  plow  them  inward,  or  to  unmake  them  ;  and  this  ope- 
ration is  often  very  impeirfecily  performed.  It  is  not  unusual  for  the  last  strip  of 
earth  to  remain  unplowed,  because  the  plow  has  no  hold  on  it,  and  falJs  into  the 
furrow. 

The  sowing  of  these  ridges  is  likewise  difficult ;  the  seed  does  not  ^et  equally 
distributed,  and  thus  a  great  deal  of  it  is  lost  But  the  operation  which  is  moat 
imperfectly  performed  is  the  harrowing. 

If  high  ridges  enjoy  the  fertilizing  advantages  arising  from  the  action  of  the 
atmosphere,  the^  are  likewise  more  exposed  to  its  influence  at  periods  when  that 
influence  is  prejudicial  to  vegetation.  Injurious  variations  of  temperature  have 
more  effect  upon  land  heaped  up  in  this  manner  than  they  have  upon  a  fiat 
surface. 

The  produce  of  the  crops  obtained  from  high,  narrow  ridges  is,  even  under  the 
most  favorable  circumstances,  not  greater  than  it  would  be  if  the  same  land  were 
cultivated  with  care,  but  on  a  less  troublesome  and  expensive  plan. 

The  ridges  in  question  render  the  gathering  in  of  the  harvest  a  much  more 
difficult  operation. 

The  question  respecting  the  advantages  and  disadvantages  of  those  ridges  hav- 
ing been  lately  received,  I  think  it  requisite  to  state  my  own  opinion  on  the  sub- 
lect  with  some  degnree  of  precision ;  acknowledging,  at  the  same  time,  that  I 
iave  not  hitherto  had  any  opportunity  of  observing  the  efieots  of  this  arrange- 
ment of  land,  or  of  making  trial  of  it,  and,  consequently,  do  not  speak  from  per- 
sonal experience. 

There  is  no  reason  to  fear  that,  by  the  adoption  of  these  ridges,  any  part  of  the 
▼eatable  soil  will  be  rendered  inactive,  especially  in  places  where  the  stratum 
of  It  is  not  sufficiently  thick,  since  the  earth  when  thus  neaped  up  is  no  less  with- 
in the  reach  of  the  plants,  the  roots  and  suckers  of  which  penetrate  sufficiently 
deep  into  the  loosened  earth  to  enable  them  to  reach  all  parts  of  it,  and  thence 
to  derive  a  requisite  supply  of  nourishment.  In  fact,  plants  are  enabled  to  grow 
more  closely  together  on  these  ridges,  on  account  of  their  roots  being  able  fo  pen- 
etrate deeply  into  the  ground,  and  having  less  occasion,  therefore,  to  spread 
themselves  horizontally ;  consequently,  they  do  not  injure  those  which  grow 
next  to  them.  Above  ground,  the  ears  which  would  otherwise  have  been  too 
close  together  have  more  room  to  expand.  Many  persons  who  have  seen  land 
cultivated  in  this  manner  assert  that  there  are  no  empty  spaces  to  be  seen  be- 
tween the  ears  of  com  which  grow  upon  it.  When  the  layer  of  vegetable  earth 
is  too  thin  to  admit  of  the  plants  penetrating  to  a  sufficient  depth,  this  defect  is 
sensibly  diminished  by  the  heaping  up  of  the  earth  upon  the  ridges,  and,  conse- 
quently, the  plants  growing  on  it  acquire  greater  strenigth  and  firmness. 

On  the  other  hand,  it  cannot  be  denied  that,  when  land  is  arranged  in  this 
manner,  the  operation  of  plowing  becomes  more  difficult,  and  takes  up  more 
time.  The  formation  of  the  ridges  on  a  flat  surface ;  the  labor  required  for 
changing  their  position ;  that  of  lowering  and  cutting  down  the  crowns  of  the 
old  ridges  ;  cartage  ;  the  spreading  of  manure,  and  particularly  the  manner  of 
applying  it  to  the  sur&ce  of  the  soil,  covered  merely  by  the  earth  which  has  been 
taken  from  the  furrow,  and  to  the  shoulders  of  the  ridges ;  the  digsing  up  and 
deepening  of  the  furrows  with  the  spade  ;  the  clearing  and  weeding  the  ground  ; 
the  breaking  up  of  the  superficial  crust ;  the  operation  of  double  plowing,  which 
consists  in  drivmg  two  plows  one  after  the  other  along  the  same  furrow  ;  the  use 
of  the  leveling  machine  ;  the  raking  up  of  weeds ;  and  all  those  manifold  opera- 
tions described  in  detail  by  Schwertz,  require  great  labor,  care,  and  practice :  so 
that,  as  the  author  himself  observes,  the  proper  execution  of  all  those  manipula- 
tions is  the  practical  test  of  the  skill  and  industry  of  the  husbandman.  It  must 
be  always  borne  in  mind,  that  these  ridges  cannot  fulfil  all  the  purposes  for  which 
they  are  intended  unless  every  requisite  operation  is  properly  and  carefully  p^- 
formed ;  where  such  is  not  the  case,  a  very  indifferent  crop  is  sure  to  be  the 
result. 

It  is  for  this  reason  that  in  places  where  the  asricultural  laborers  are  not  very 
skillful  that  the  crops  are  nowhere  so  poor  and  bad  as  they  are  upon  land  thus 
arranged ;  whereas,  upon  the  land  of  the  industrious  Belgian,  the  finest  crcps  are 
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always  those  grown  on  ridges.  Hence  it  would  appear  that  this  arrangement 
of  the  surface  oufht  not  to  be  practiced,  or  even  recommended,  excepting  in 
places  where  the  nand  of  the  proprietor  himself,  or,  at  all  events,  his  vigilant 
eye,  superintends  every  operation  ;  and  where,-  as  in  Belgium,  the  laborer  has  an 
immediate  interest  in  the  success  of  the  crop.  It  is  very  evident  that  this  prac* 
tice  is  not  equally  well  adapted  for  large  farms  in  which  it  is  impossible  for  the 
proprietor  to  exercise  a  strict  surveillance  over  the  whole,  or  for  places  where 
proper  care  and  attention  in  the  performance  of  all  the  operations  of  husbandry 
can  only  be  obtained  by  the  employment  of  coercive  measures,  and  does  not  arise 
from  a  zeal  and  an  interest  in  the  work  itself. 

As  to  the  manner  of  sowing  and  harrowing  these  ridges,  I  confess  I  am  unable 
to  form  a  distinct  idea  of  it  It  seems  to  me  that  an  immense  quantity  of  seed 
must  be  wasted,  unless  indeed  very  great  pains  are  taken  in  the  spreadmg  of  it. 
I  do  not  understand  how  the  harrow  can  penetrate  the  ground  to  a  sufficient 
depth  to  distribute  the  seed  properly  and  break  the  clods,  without  at  the  same 
time  lowering  the  ridges  and  filling  up  the  furrows  ;  I  have  looked  in  vain  for 
any  en>lanauon  of  these  difficulties  in  Schwertz's  work.*'  Probablv  the  soil  is 
so  well  prepared  by  the  preceding  operations,  that  it  divides  and  oreaks  up  of 
itself. 

One  of  the  principal  advantages  attendant  on  narrow  ridges  arises  from  the  fa- 
cility with  which  in  so  populous  a  country  as  Belgium  they  admit  of  the  crops 
being  weeded  and  cultivated ;  but  in  those  places  where  it  is  altogether  impossi- 
ble to  devote  the  requisite  time  to  the  weeding  of  crops,  the  weeds  increase  rap- 
Idly  on  the  shoulders  of  the  ridges,  and  the  crops  are  not  so  neat  and  clean  as  they 
ought  to  be.  These  narrow  ridges  are  peculiarly  adapted  for  the  practice  of  sow- 
ing com  in  rows,  so  strongly  recommended  by  Tull ;  the  great  agriculturist 
having  directed  that  the  seed  should  be  sown  in  two  or  three  rows  on  the  crown 
of  the  ridge,  by  means  of  his  sowing  machine :  while  the  shoulders  are  alternately 
plowed  inward  and  outward,  and  submitted  to  the  fertilizing  influence  of  the  at- 
mosphere. 

In  order  to  free  the  soil  of  its  superabundant  moisture,  it  is  only  necessary  to 
make  a  large  number  of  the  furrows  which  separate  the  ridges ;  tnis  object  can, 
however,  be  much  better  attained  by  means  of  furrows,  made  in  the  direction 
best  calculated  to  carry  off  the  water.    Where  the  Und  is  too  flat  to  admit  of  this 

*  CSeaierally  speaking,  the  use  of  narrow  ridges  has  only  obtained  a  footing  in  those  places  where  the  soU 
is  light,  und  where  the  plowing«  are  merely  suporflciaL  In  such  titoationB  they  make  use  of  a  harrow 
adapted  to  the  form  and  size  of  the  ridge,  or  use  two  harrows  of  ihe  same  kind,  which  cover  two  ridges,  and 
are  fiistened  together  in  such  a  manner  as  to  act  simultaneously  without  interfering  with  or  impeding  one 
another.  I  have  seen  such  on  the  fertile  plains  of  Lodi.  In  working  these  harrows  the  driver  walks  bo- 
hmd,  holding  in  one  hand  a  whip  or  a  long  stick  armed  with  a  goad,  and  in  the  other  a  kind  of  handle  attach- 
ed to  tfie  harrow  with  a  small  ebain,  and  which  enables  him  without  difficulty  or  inconvenience  to  direct 
that  lateral  motion  of  the  instrument,  that  shaking  produced  by  the  roughness  of  tne  ground,  which  contributes 
so  efiicaciously  to  the  breaking  of  the  clods. 

In  the  vicinity  of  Parma  and  Modena  the  lands  destined  for  the  produetion  of  autumnal  com  are  all  divi- 
ded into  very  narrow  ridgear;  notwithstanding  they  are  of  an  argillaceous  nature :  but  instead  of  the  harrow 
a  kind  of  leveling  machine  is  there  made  use  of,  composed  of  two  cross  pieces,  and  which  acta  upon  two 
ridges  at  a  time.  If  the  lüid  be  covered  with  large  clods,  care  is  previously  taken  to  divide  them  with  mal- 
lets. The  seed  is  generally  sown  in  rows,  but  there  would  be  no  sensible  disadvantage  in  sowing  it  at 
random,  since  In  clearing  out  the  trenches  that  portion  of  seed  which  had  fiülen  between  the  ridges  might 
be  taken  upu 

In  Bologna  and  Romagna,  where  a  considerable  portic»  of  the  land  is  of  a  highly  argillaceous  nature,  the 
fields  are  divided  into  elevations  of  from  thirty  to  forty  inches  in  breadth,  sliffhtly  curred,  and  bounded  by 
ditches  or  drainage  funx>ws,  and  even  the  autumnal  com  is  sown  upon  tlicm  m  lines.  After  havinsr  leveled 
the  groand  as  evcniv  as  possible,  the  seed  is  scattered  over  it  at  random,  and  then  buried  by  making  amall 
ridges,  or  rather  unaulauons,  about  one  metre  in  breadth,  but  which  are  not  sepai-ated  from  .each  other  by 
abMJtttelurrows.  In  order  to  form  these  undulations,  the  plowman  sometimes  uses  the  ordinary  plow,  and 
then  finishes  the  ridge  in  two  plow  courses ;  but  he  more  frequently  makes  use  of  a  plow  with  two  mould- 
boards,  which  by  throwing  the  earth  raised  by  the  share  both  to  the  rlaht  and  to  the  left,  forms  in  one  iin- 
fiie  oourso  the  halves  of  two  ridges,  which  are  afterward  completed  m  the  same  manner.  In  order  to 
bury  the  seed  more  completely,  and  level  the  surface  a  little,  a  beam  of  wood,  to  which  is  attached  a  num- 
ber of  furze  bushes  or  boughs  of  trees.  Is  dragged  o\'er  several  of  these  little  ridaes  at  once.  This  operation 
breaks  the  principal  clods,  and  throws  back  a~  small  quimtity  of  mould  and  seod  into  the  hollow  which  sep- 
arate« the  ridges.  But  when  the  soil  is  veiy  tenacious,  this  opci-aiiun  does  not  prevent  hollows  or  small 
heaps  of  eaith'from  remaining  between  the  ridges,  which  retain  the  water  during  winter  and  injure  all  the 
plants  in  their  neighborhood.  Beside«,  as  the  beasts  of  draught  always  walk  over  the  place  which  is  to  be 
occupied  by  the  crown  of  the  ridce  which  thcv  are  forming,  they  bury  a  iiortion  of  the  seed  with  their  feet 
to  a  very  great  depth.  It  is  true  that  this  seed  is  replaced  by  that  which  the  plow  throws  on  to  these  plac«^ 
together  with  the  sod  or  furrow  slice ;  but,  then,  the  bottom  of  the  ridge  is  so  much  the  more  deprived  of 
iL  These  disadvantages  will  bo  apparent  to  any  one  who  will  cast  an  attentive  glance  ovfer  the  corn  crop« 
of  these  two  countries.  I,  iherefoi^  endeavor  to  persuade  my  farmers,  both  of  Bologna  and  Romagna,  to 
subfltitute  ridges  of  the  breadth  of  live  metres  for  these  imdufations,  and  to  separate  tlicm  by  furrow«  pro- 
perty cleared.  [Fmuk  Trmu.  1814. 


mode  of  drainage,  raised  ridges  certainly  are  useful :  but  even  then  their  utilirf 
is  but  rery  imperfect,  and  only  capable  of  protecting  the  crops  against  a  rery 
moderate  degree  of  humidity. 

I  shall  not  venture  to  decide  whether  or  not  the  top  of  the  ridge  which  is  first 
divested  of  its  covering  of  snow,  does  or  does  not  suffer  more  than  an  even,  uni- 
form surface  during  the  spring,  when  the  ground  is  alternately  frozen  and  thaw- 
ed, and  during  the  very  cold  nights  which  occur  about  that  time.  It  appears  to 
me  that  such  must  be  the  case  ;  since  in  those  springs  which  have  presented  the 
greatest  variations  of  temperature,  such  for  example  as  that  of  1804,  the  top  or 
crests  of  the  wide  ridges  which  in  general  yield  the  finest  crops  were  so  much 
injured  by  the  severity  of  the  winter  as  to  vield  no  crop  at  all. 

In  mv  opinion,  it  is  an  incontrovertible  fact,  that  the  getting  in  of  the  harrest 
cannot  be  so  easily  effected,  and  requires  more  hands  on  land  laid  out  in  ridges, 
than  it  does  on  flat  fields :  the  common  scythe — that  instrument  which  tends  so 
materially  to  facilitate  the  labor,  cannot  be  used  here — ^nor  can  the  large  rake : 
the  sickle  is  chiefly  employed  in  places  where  the  soil  is  thus  laid  out,  and  the 
com  is  placed  in  bundles,  which,  on  these  raised  ridges,  requires  great  care,  and 
caimot  be  done  without  the  aid  of  a  creat  number  of  laborers. 

With  regard  to  the  formation  of  these  ridges,  and  all  the  operations  thereunto 
appertaining,  I  must  refer  my  readers  to  the  classic  work  of  Schwertz,  of  which 
I  have  already  spoken,  a  work  which  every  person  who  intends  to  introduce  such 
a  system  of  cultivation  on  his  land  oufht  to  be  in  possession  of.  I  am  the  more 
induced  to  make  this  reference  from  the  circumstance  of  not  knowing  the  exact 
way  in  which  such  ridges  are  formed. 

The  first  consideration  to  be  taken  into  account  when  land  has  thus  to  be  laid 
out  in  ridges,  is  the  direction  of  the  inclination  most  likelv  to  facilitate  the  drain- 
age of  moisture  from  the  furrow,  and  such  a  one  should  oe  adopted  unless  there 
are  good  reasons  for  preferring  some  other.  But  where  this  point  is  quite  imma- 
terial, the  ridges  should  be  traced  from  north  to  south,  in  order  that  the  grain  on 
each  side  of  them  may  enjoy  nearly  equal  advantages  from  the  influence  of  the 
sun's  rays ;  otherwise,  the  vegetation  of  those  parts  inclining  toward  the  north, 
will  be  much  more  backward  than  that  on  those  which  face  the  south.  Were  it 
not  for  this,  it  would  be  better  to  plow  from  east  to  west,  because  the  soil  then 
receives  the  rays  of  the  sun  more  vertically  so  lon^  as  it  remains  in  the  state  in 
which  it  was  left  by  the  plow,  and  profits  more  by  their  influence. 

On  fields  situated  on  mountains,  hills,  or  declivities  of  any  kind,  the  ridges  are 
usually  arranged  in  a  very  injudicious  manner,  viz.,  in  the  same  direction  with 
the  declivity  of  the  soil.  Such  is,  at  all  events,  the  case  in  places  where  the 
land  is  very  much  divided  and  the  property  intermingled,  probaoly  because,  from 
the  time  the  division  was  first  made,  nobody  has  been  found  who  would  take  the 
superior  or  upper  part  of  his  portion,  all  the  fertilizing  juices  and  particles  of 
which  are  washed  downward,  or  would  resign  his  share  ofthe  lower  parts  which 
'  possess  so  many  decided  advantages. 

This  iniudicious  arrangement  of  the  ridges  is  attended  with  many  inconven- 
lences.  When  heavy  rains  fall,  the  vegetable  soil  is  easily  washed  away  hv 
them  ;  and  it  not  unirequentlv  happens,  that  at  the  top  of  the' declivity  large  hol- 
lows are  to  be  found,  from  which  the  earth  has  been  washed  down  to  the  bottom, 
where  it  forms  high  embankments.  When  only  light  showers  fall,  the  water 
runs  too  rapidly  from  the  upper  part  of  the  field,  which  is  often  suffering  from 
drouth,  while  the  lower  portions  have  a  plentiful  supply  of  moisture.  The 
cattle  employed  in  plowing  are  dreadfully  exhausted  by  the  up-hill  work ;  those 
which  are  naturally  indolent  and  disinclined  to  exertion,  require  very  severe 
treatment  to  make  them  get  through  their  work  ;  while  others,  that  are  active 
and  full  of  spirit,  become  heated,  and  are  thus  rendered  liable  to  take  disease. — 
Nothing,  therefore,  but  a  minute  parceUng  out  of  the  land  can  justify  such  an 
arrangement  of  the  ridges. 

The  most  advantageous  disposition  of  them  that  can  be  made  on  an  inclined 
surface,  is  to  give  them  a  horizontal,  or  slanting  direction.  The  former  is  prefer- 
able on  gentle  declivities  ;  the  latter  on  abrupt  inclinations.  By  this  means  mois- 
ture is  retained  longer  in  the  trenches  on  nights  exposed  to  drouth,  and  more 
humidity  is  communicated  to  the  superior  ridges.  Even  on  rapid  declivities,  the 
water  flows  slowly  in  those  furrows,  the  obliquity  of  which  diminishes  their  in* 
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clination.  When  heavy  rains  fall»  they  do  not  wash  the  earth  frcnn  the  bottom 
of  the  furrows  ;  and  if  the  showers  come  bat  seldom,  the  land  does  not  suffer  so 
much  from  dryness.  It  has  sometimes  hapi>ened  that  the  mere  act  of  changing 
the  direction  of  the  ridges  has  tended  considerably  toward  the  amelioration  o| 
property  situated  on  hiUy  places,  increased  the  amount  of  produce  obtained  from 
It,  and  rendered  the  croj»  less  casual. 

The  arrangement  just  menticmed  is  also  calculated  to  lessen  the  labor  of  the 
draught  cattle,  although  it  cannot  be  denied  that  it  increases  that  of  the  laborer. 
When  fields  situated  on  a  declivity  are  plowed  by  a  common  plow,  having  an  im* 
movable  ear  which  turns  the  slice  alternately  upward  and  downward,  it  is  very 
difficult  to  produce  a  proper  revision  of  the  furrow  slice  when  turned  from  the 
lower  side,  because,  in  that  case,  it  has  to  describe  a  larger  segment  of  a  circle 
before  it  arrives  at  that  point  from  which  its  own  weight  will  cause  it  to  fall  over. 
It  not  unfrequently  happens  that  it  falls  back  into  the  furrow.  The  plowman  is, 
therefore,  compelled  to  exert  all  his  strength  to  keep  the  plow  inclined  toward 
the  right,  and  is  frequently  obliged  to  turn  over  the  slice  with  his  foot,  unless  he 
is  followed  bv  some  person  whose  express  dut3r  it  is  to  turn  over  the  slice  with 
his  foot,  his  hand,  or  with  a  fork.  The  best  thing  which  can  be  made  use  of  in 
such  cases,  is  that  elongation  of  the  mould-board  described  by  Schwertz  in  his 
"  Agriculture  of  Belgium." 

On  rapid  declivities  it  is  almost  impossible  to  turn  the  slice  over  from  below 
upward.  There  the  only  thing  to  be  done  is  always  to  turn  the  slice  toward 
the  bottom,  until  the  whole  field  is  transformed  into  a  series  of  terraces,  each  one 
lower  than  the  other.  This  cannot  be  effected  with  a  common  plow,  having  an 
immovable  mould-board,  except  by  managing  it  so  that  it  shall  always  be  en- 
gaged in  the  soil  on  one  side,  and  shall  tum  the  slice  over  on  the  one  that  imme- 
diately preceded  it,  a  mode  of  proceeding  which  occupies  a  great  deal  of  time, 
and  fatigues  the  cattle  very  unnecessarily,  causing  them  to  pass  over  every  inch 
of  ground  twice.  It  is  far  better  to  make  use  of  a  plow  having  a  movable 
mould-board,  which  can  be  turned  either  to  the  right  or  lefl,  as  seems  requisite. 
Instruments  of  the  description  just  mentioned  are  invariably  used  in  all  places 
where  they  are  known.  The  Mecklenberg  binoir  is  very  usetul  in  these  circum- 
stances ;  indeed,  in  many  cases  it  is  superior  to  the  plow,  because  it  does  not 
throw  the  earth  so  low  as  that  instrument.  It  will  easily  be  conceived  that  by 
degrees  the  plow  will  amass  all  the  good  soil  at  the  foot  of  the  declivity,  while  the 
top  will  become  barren.  Judicious  agriculturists  remedy  this  evil  by  a|^plying  all 
their  manure  to  the  upper  part  of  the  field,  or  at  any  rate,  distributing  it  in  such 
a  manner  that  that  part  shall  always  receive  the  ffreatest  proportion ;  but  this 
renders  the  carriage  of  the  manure  a  much  more  laborious  operation. 

When  the  rapid  declivities  are  plowed  in  a  slanting  or  inclined  direction,  it  is 
of  the  utmost  imporüCnce  that  such  an  inclination  should  be  given  to  the  ridj^es 
as  will  prevent  the  plow  from  having  to  encounter  any  sudden  or  abrupt  declivi- 
ties. Nothing  but  mere  general  rules  can  be  laid  down  for  guidance  on  this  point. 
The  first  thing  a  farmer  should  do  before  laying  out  the  ridges,  is  to  traverse  his 
land  in  all  directions,  and  ask  himself  in  different  places  how  the  slices  can  best 
be  turned  over.  In  some  places  he  will  find  it  necessary  to  plow  outward ;  in 
others,  to  plow  inward ;  and  in  others,  again,  always  to  turn  the  slice  over  on 
the  same  side.  The  facility  with  which  the  work  will  be  performed,  as  well  as 
the  goodness  of  it,  will  depend  essentially  upon  the  accuracy  of  the  plowman's 
eye,  and  his  skill  and  experience  in  operations  of  this  nature.  The  binoir  will, 
in  general,  be  found  to  be  preferable  to  the  plow  on  hilly  fields,  because  in  turn- 
ing over  the  soil  it  enables  the  laborer  to  exercise  his  will  and  judgment  with 
greater  freedom.  It  is  a  beautiful  siffht  to  see  the  order  and  regularity  with 
which  rapid  declivities  can  be  plowed  ny  skillful  men,  who  are  accustomed  to 
the  use  or  this  instrument. 

By  means  of  the  arrangement  of  which  we  have  been  speaking,  and  by  giving 
an  obliaue  direction  to  the  furrows,  the  water  may  be  made  to  drain  away  so 
gradually  as  not  to  carry  any  portion  of  earth  with  it,  nor  yet  deepen  the  fur- 
rows through  which  it  passes. 

If  it  should  now  be  asked,  what  depth  should  be  given  to  the  plowing,  the  va- 
riety of  opinions  which  exist  with  re^rd  to  this  point  entangle  us  in  a  labyrinth 
of  discussion,  through  which  we  vamly  endeavor  to  thread  our  way.    There  is 
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a  yerv  great  difference  between  plowing  a  soil  deeply,  the  regetable  laTtr  of 
which  is  not  only  homogeneous  to  a  considerable  depth,  bot  is  also  eqnaJ]]r  f^i- 
tile  throughout  tne  whole  of  that  depth,  and  augmenting  a  more  or  less  superfi- 
cial layer  of  earth  by  means  of  deeper  plowings,  or,  in  other  words,  rendering  its 
constituent  parts  homogeneous  to  a  greater  thickness,  and  impregnating-  them 
with  fertilizing  particles  throughout  their  whole  extent. 

£Yery  attentiye  obseryer  must  admit  the  manifest  superiority  of  deep  oyer  shal- 
low soils.  The  depth  to  which  the  roots  of  plants  will  penetrate  when  they 
meet  with  a  fertile  soil,  yaries  according  to  the  nature  of  these  plants.  There 
are  some,  the  roots  of  which  haye  been  traced  to  a  depth  of  fifteen,  twenty,  and 
eyen  thirty  feet ;  as,  for  example,  sainfoin  and  lucerne.  Red  cloy  er  will  push  its 
roots  to  a  depth  of  nearly  three  feet ;  and  seyeral  other  plants  of  common  growth 
probably  penetrate  eyen  to  a  greater  depth,  when,  instead  of  encountering  obsta- 
cles, they  meet  with  a  loose,  fertile  soil.  I  haye  pulled  carrots  two  feet  and  a 
half  in  length,  the  top*root  of  which  was  probably  another  foot  long.  Bat  as 
land  is  chiefly  deyoted  to  the  cultiyation  of  yarious  kinds  of  grain,  its  yalue  ceases 
to  increase  beyond  the  depth  attained  by  the  roots  of  cereals ;  at  least  to  a  simi- 
lar extent. 

The  unassisted  eye  will  frequently  enable  us  to  trace  the  roots  of  com  to  a 
depth  of  eight  inches ;  and,  with  the  aid  oi  a  magnifying  glass,  we  can  distinctly 
see  that  these  roots  haye  been  broken  off,  and  some  portion  of  them  still  left  in 
the  ground.  I  haye  myself  seen  com  grown  on  the  shoulders  of  ridges,  with 
roots  twelve  inches  long ;  but  I  do  not  think  they  would  haye  attained  this  length 
any  where  excepting  on  the  shoulders  of  the  ridges,  where  the  influence  of  the 
atmosphere  is  sufficiently  powerful  to  encourage  their  growth :  they  would  neyer 
haye  penetrated  so  far  on  a  flat  soil,  eyen  had  it  been  equally  rich.  The  seed, 
when  sown,  is  usually  placed  about  two  inches  below  the  sur&ce  of  the  soil; 
consequently,  the  roots  which  we  can  see  are  six  inches  long,  and  it  is  more 
than  probable  that  the  fine  extremities  of  their  fibres  extend  to  a  depth  of  at  least 
twelye  inches.  Hence  it  appears  that  we  may  consider  twelye  inches  to  be  the 
proper  ayerage  depth  for  a  soil  adapted  to  com,  and  admit  it  as  a  principle,  that 
the  plants  penetrate  thus  far  where  they  find  the  earth  sufficiently  loose  and  fri- 
able. Where  the  plants  are  sown  yery  closely  to  each  other,  their  roots  are 
still  more  disposed  to  penetrate  into  the  sround.  Wherever  we  have  the  oppor- 
tunity of  observing,  we  shall  see  that  the  roots  avoid  each  other,  and  put  forth 
their  largest  shoots  in  those  places  where  they  will  not  interfere  with  others  : 
this  is  most  perceptible  in  plants  growing  in  water,  because  we  have  more  op- 
portunity of  observing  the  direction  of  the  roots  there.  When,  therefore,  a  plant 
IS  prevented  by  those  around  it  from  extending  its  roots  in  a  lateral  direction,  it 
pushes  them  downward,  provided  that  instead  of  encountering  obstacles,  it  meets 
with  a  loose  soil  well  impregnated  with  nutritive  matter.  But  if,  on  the  con- 
trary, the  root  encounters  a  hard  or  sterile  substance,  it  extends  itself  on  all  sides, 
and,  in  this  case,  when  the  plants  are  very  close  together,  their  roots  form  a 
thick  and  knotty  tissue,  dispute  with  each  other  for  room  and  nutriment,  the 
weakest  give  way  before  those  which  possess  more  vigor,  and,  however  ad- 
vanced in  their  vegetation,  are  weakened,  or  latterly  perish.  The  deeper  a  soil 
is,  the  nearer  together  can  plants  be  made  to  grow  in  it  without  injuring  each 
other,  and  the  greater  number  of  them  will  attain  to  perfection.  Ho  attentive 
observer  can  avoid  remarking  the  wide  difference  which  exists  between  deep  and 
shallow  sous.  It  appears  in  proportionate  degrees  in  soils  of  four,  six,  eight,  or 
twelve  inches  in  depth  ;  provided  that  such  soils  are  equally  impregnated  with 
huipus  throughout  tneir  whole  extent.  If  it  were  possible  to  conceive  that  each 
gram  of  com  bears  a  plant,  we  ought  to  be  able  to  sow  land  having  a  layer  of 
veffetable  soil  eight  inches  in  thickness  twice  as  closely  as  we  could  one  which 
had  only  four  inches  depth,  and  obtain  a  double  crop  from  it.  In  this  maimer 
the  value  of  the  soil  would  be  determined  by  a  multiplication  of  its  sur&ce  by  its 
depth. 

But  we  must  not,  however,  venture  to  carry  out  this  principle  to  its  fullest  ex- 
tent, because  the  influences  of  the  atmosphere  always  give  to  extent  of  surface 
an  advantage  over  depth:  in  fact,  if  we  take  a  cubic  foot  of  earth,  and  divide  it 
into  a  space  of  two  square  feet,  the  latter  will  always  bear  a  greater  number  of 
plants  than  could  possibly  grow  on  the  former.     Ko  impartial  observer  who  has 
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had  any  experience  in  this  matter,  will»  however,  renture  to  dispute  the  fact  that 
depth  of  land  has  a  sreat  influence  over  its  value.  In  order  not  to  exceed  the 
bounds  of  truth,  I  shall  lay  it  down  as  a  principle  that  this  value  is  increased 
eight  per  cent,  by  every  additional  inch  of  depth  which  the  soil  acquires  from 
six  to  ten  inches,  and  diminished  in  equal  proportion  from  six  to  three  inches. 

But  deep  soils  have  likewise  another  advantage :  they  sufl'er  much  less  from 
'  drouth  and  from  moisture  than  those  in  which  the  layer  of  vegetable  earth  is 
more  shallow.  When  the  weather  is  wet,  and  a  great  deal  of  ram  falls,  the  wa- 
ter sinks  into  a  loose  soil,  impregnated  with  humus  as  low  as  the  vegetable  layer 
extends.  Such  a  soil  absorbs  a  Quantity  of  moisture  proportionate  to  its  denth 
before  it  suffers  any  to  return  to  the  surface.  This  is  the  reason  why  garden 
ground,  which  is  well  tilled  with  spade  labor,  never  suffers  from  excess  of  hu- 
midity even  when  the  surface  of  shallower  soils  would  be  drenched  with  moisture ; 
so  long  as  the  water  does  not  ebb  back  to  the  surface  of  the  soil,  it  does  little  or 
no  harm  to  the  plants.  Deep  lands  retain  the  moisture  which  they  have  absorbed 
for  a  considerable  period,  and  communicate  it  to  the  surface  when  that  becomes 
parched  and  dried  up.  Nor  is  this  advantage  confined  to  the  extent  to  which  the 
roots  of  the  plants  reach ;  I  am  well  convinced  of  this  from  having  noticed  that 
during  a  long  period  of  dry  weather,  a  crop  of  cereals,  growing  on  land  that  had 
some  years  before  been  dug  up  to  a  depth  of  three  feet,  suffered  much  less  than 
another  which  grew  on  a  soil  only  a  foot  and  a  half  deep,  although  both  these 
soils  had  received  exactly  the  same  amount  of  cultivation  and  preparation. 

Nor  is  this  all :  crops  of  grain  growing  on  deep  soils  sufier  much  less  from 
sudden  changes  of  temperature,  from  drouth,  or  from  heat ;  because  their  roots, 
being  able  to  penetrate  farther,  are  less  subject  to  the  action  of  these  influences 
than  they  would  be  if  nearer  to  the  surface.  During  excessively  hot  or  very  dry 
weather,  it  is  evident  that  the  plants  are  much  fresher  in  deep  than  ii^  shallow 
soils ;  in  fact,  they  invariably  perish  in  the  latter. 

Lastly,  it  has  been  every  where  remarked  that  com  growing  oa  deep  soils  is 
much  less  liable  to  be  laid  even  when  very  luxuriant  in  vesetation ;  this  is,  doubt- 
less, owing  to  the  greater  degree  of  strength  which  the  depth  of  the  roots  gives 
to  the  lower  pan  of  the  stalk,  a  strength  which  com  growing  on  shallow  soils 
never  can  attain,  because  then  the  fresh  shoots  put  forth  by  pipits  growing 
closely  together  cannot  find  sufficient  nutriment  to  enable  them  to  attain  their 
full  vigor.  Nor  is  it  to  cereals  alone  that  this  depth  of  soil  is  l)eneficial ;  it  is 
not  less  favorable  to  the  cultivation  of  plants  the  roots  of  which  penetrate  deeper 
into  the  soil,  and  seek  their  nourishment  beyond  the  level  occupied  by  the  roots 
of  com.  This  is  the  reason  why  a  deeper  soil  than  is  absolutely  necessary  for 
the  cultivation  of  cereals  is  always  desirable,  although  the  value  added  by  this 
increase  of  depth  does  not  increase  so  rapidly  as  in  the  layer  which  suffices  for 
the  roots  of  com.* 

*  **The  ehemicfti  eflfect  of  pulTeriziiig  and  brealiing  up  a  mibaofl  Is  certainl/  adrniitiigeoiit  to  the  plant  In 
two  waja,  beaidM  othen  wlta  which  we  are  very  likely  at  praaent  to  be  luaequainted ;  first,  It  renoen  the 
soil  penetrable  to  a  mach  greeter  depth  by  the  roots  or  minuto  fibres  of  the  plant,  and  consequently  renders 
more  available  any  decomposing  matters  or  earthy  ingredients  wliich  that  subslratum  may  contain ;  and, 
secondlv,  it  rendera  the  soO  much  more  flreely  permeable  by  the  atmosphere,  rendering  in  consequence  a 
greatly  increased  snnply  not  ottly  of  oxygen  gas  to  the  roots  of  the  plants,  but  also  yielding  more  molstnre 
not  only  from  the  soil,  but  from  the  atmospheric  air:  which  moisture,  let  it  be  remembered  by  the  culti- 
vator, Is  In  all  weathen  as  incessantly  absorbing  by  the  soil  as  It  is  universally  contained  in  the  atmosphere, 
aboundhiff  moat  in  the  htttor  in  the  very  periods  when  it  Is  most  needed  by  the  ptadtts,  that  Is  in  the  warm- 
est and  dnest  weather. 

**  It  is,  periiaps,  needless  to  prove  that  the  roots  of  commonly  culdvatod  plants  win  penetrato,  under  fk- 
vorable  ctrcunutaneea,  a  much  greator  depth  into  the  soil  in  search  of  moisture  than  thev  can,  flrom  the  re- 
sistanee  of  the  caae-hardened  subsoO,  commonly  attain.  Thus  the  roots  of  the  wheat  plant,  in  loose,  deep 
soils,  have  been  found  to  descend  to  a  depth  of  two  or  three  feet,  or  even  more ;  and  it  is  evident  that.  If 
plants  are  principally  sustaiiied  in  dry  weather  by  the  atmospheric  aqueous  vapor  absorbed  by  the  soil,  diat 
that  supply  of  water  must  be  necessarily  increased,  by  enabling  the  atmospheric  vapor  and  gases,  as  well 
as  the  roots  of  plants,  to  attain  to  a  greator  depth;  for  the  intenor  of  a  weU  pulverized  soil,  be  it  remem- 
bered, continues  steadily  to  absorb  this  rssnmrisl  Ibod  of  vegetables,  even  when  the  surface  of  theearth  is 
drying  in  the  sun. 

•*  And  by  lasilitating  the  admission  of  air  to  the  soil  another  advantage  is  obtained,  that  of  increasing  its 
temperature.  The  earths  are  naturally  bad  conductors  of  heat,  espedally  downward ;  thus  it  is  well  known 
that  at  the  siege  of  Gibraltar  the  red-hot  balls  employed  by  the  garrison  were  rcadiiv  carried  from  the  flir- 
naoes  to  the  batteries  in  wooden  barrows,  whose  bottoms  were  merely  covered  witb  earth.  Davy  proved 
the  superior  rapiditT  with  which  a  loose,  black  soil  was  heated  compared  with  a  ehalkv  soil,  bv  pladng 
equal  portions  of  eacn  in  the  sunshine ;  the  first  was  heated  in  an  hour  from  65°  to  88^,  whUe  the  cnalk  i 


only  heated  to  990  (BUm.  ofAgrt.  Ckem.  p.  178). 
*- -^-',  since  the  snrfkee  of  the  black  soils 


eonchisive,a 


posed  to  the  direct  rays  ofthe  sun  than  those  of  a  lighter  color.    A  free 
(781)  ^  ^ 


This  triiil,  however,  must  not  be  regarded  as  absolutely 
"    increases  more  rapidly  in  temperature  when  ex- 
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Bot  if  we  would  have  a  soil  attain  all  these  advantages,  and  permanently  pos- 
sess them,  it  is  requisite  that  from  time  to  time  it  should  be  plowed  to  the  Terr 
bottom  of  its  vegetable  layer,  turned  over,  loosened,  and  every  part  submitted  to 
the  vivifying  and  beneficial  action  of  the  atmosphere.  Unless  this  is  done,  it  wiU, 
if  merely  superficially  plowed,  generally  lose  all  those  advantages  of  which  we 
have  been  speaking ;  a  hard  crust  or  pan  will  be  formed  immediately  beneath  the 
sphere  of  the  plow's  action,  which  cuts  off  the  earth  beneath  it  from  all  commu- 
nication with  the  atmosphere  and  with  the  layer  of  vegetable  mould.  Experi- 
ence has  convinced  me  that  it  is  not  necessary  that  this  deep  plowing  should 
take  place  every  year,  but  only  that  it  should  be  repeated  once  in  ever^  six  or 
seven  years,  especially  if  durmg  the  interval  the  depth  of  the  plowings  g:iven  to 
it  are  varied,  for  nothing  contributes  so  materially  to  form  the  crust  of  which  we 
have  spoken  as  repeated  plowings  of  equal  depth.  It  appears  that  the  alternate 
cultivation  of  cereals  and  of  plants,  the  tuberculous  roots  of  which  penetrate  far- 
ther than  the  others,  likewise  contributes  toward  the  loosening  of  the  inferior 
layer  of  the  soil,  and  maintaining  its  communication  with  the  upper  and  superior 
layer. 

Land  ought,  therefore,  to  be  plowed  every  seven  years  to  the  very  bottom  of  its 
layer  of  vegetable  soil ;  and  the  intervening  plowings  may  be  more  or  less 
superficial,  and  varied  in  their  depth  according  to  the  purpose  for  which  they  are 
bestowed. 

It  IS  quite  another  thing  to  bring  the  layer  of  earth  which  is  beneath  the  vc|cef* 
able  soil  to  the  surface  by  means  of  deep  plowings,  a  layer  which,  even  if  It  is 
of  a  similar  nature  with  the  superior  stratum,  is  seldom  or  never  impregnated 
with  the  same  quantity  of  humus,  and  never  fertilized  by  the  influences  of  the 
atmosphere  and  the  substances  contained  in  it.  This  unfertile  and  frequently 
sterile  soil  must,  in  the  first  place,  be  ameliorated,  impregnated  with  humus, 
and  saturated  by  the  atmosphere,  before  we  can  hope  to  derive  any  crop  from  it. 

We  have,  however,  seen  cases  in  which  earth  thus  brought  to  the  surface  has, 
aAer  remaining  some  time  in  the  air,  become  exceedingly  fertile  without  the 
addition  of  manure.  On  submitting  this  earth  to  various  chemical  analyses,  we 
ascertained  that  it  contained  carbon  ;  but  its  fertility  was  speedily  exhausted,  and 
if  the  soil  had  not  been  immediately  manured,  it  would,  after  having  borne  one  or 
two  crops,  have  become  perfectly  sterile,  and  have  required  repeated  ameliora- 
tions  in  order  to  convert  it  into  vegetable  earth. 

It  not  unfrequently  happens  that  when  the  layer  of  earth  is  thus  dug  up  it  is 
productive  of  very  bad  efiects  at  first,  and  is  so  barren  that  it  can  only  be  sown 
with  those  vegetables  the  top-roots  of  which  seek  their  nutriment  at  a  great  depth 
below  the  surface ;  nor  does  it  acquire  fertility  until  it  has'*  been  repeatedly  ma- 
nured and  exposed  for  a  considerable  period  to  the  fertilizing  influence  of  the  at- 
mosphere. But  this  method  of  improving  land  which  requires  so  large  a  quantity 
of  ameliorating  substances  becomes  a  very  serious  undertaking  when  it  has  to  be 
extended  over  any  considerable  extent  of  surface  ;  under  ordinary  circumstances, 
and  unless  there  are  verv  great  facilities  for  procuring  manure  from  extraneous 
sources,  one  field  cannot  be  thus  improved  without  depriving  all  the  others  of  the 
portion  necessary  to  maintain  their  fertility  ;  at  any  rate,  it  will  be  necessary  to 
sacrifice  the  value  of  the  produce  of  a  great  extent  of  surface,  in  order  to  increase 
that  of  a  small  piece  of  ground.  It  may  be  that  in  many  cases  the  value  thus  ac- 
quired by  the  soil  far  exceeds  the  loss  in  produce ;  but  very  few  agriculturists  are 
sufllciently  speculative  to  make  such  sacrifices. 

The  practice  of  deepening  the  layer  of  vegetable  earth  by  means  of  digging  or 
deep  plowings,  can  only  be  pursued  with  advantage  where  the  existing  system 
of  cultivation  tends  to  produce  a  larger  quantity  of  manure  than  can  be  employed 
with  any  degree  of  profit  for  the  improvement  of  the  actual  vegetable  soil. 

There  are  many  cases  in  which  an  agriculturist  must  be  content  with  a  very 
superficial  layer  of  vegetable  earth,  and  not  for  a  moment  think  of  increasing  its 
depth  by  digging  or  by  deep  plowings.  Not  to  take  into  account  of  those  places 
in  which  the  in^rior  stratum  of  the  land  will  not  admit  of  its  depth  being  aug- 
mented, it  frequently  happens — 
Ja).  That  by  mcana  of  the  turf  or  herbage  whioh  has  taken  poBBCBsion  of  the  aarface  of  the  aoO, 

their  fortQitj,  by  pronioting  the  decompotiuoa  of  the  excretory  nuttters  of  plants,  which  othenriae  would 
ranain  for  a  kmgor  period,  to  the  annovanee  of  plantt  of  die  same  apeciea.**  [Johuon'a  Farm.  Sncff. 
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ft  ywy  tbin  Uyer  of  vegetable  earth  haa  been  formed»  beneaih  which  ia  an  abiolately  aterile  aoU,  < 
ciüier  of  an  argillaceons  or  a  sandy  nature ;  and  the  farmer  haa  only  jast  mannre  cnonp^h  to  pre-  ' 
flerre  the  fertility  of  this  layer  of  vegetable  moald,  or  perhaps  be  has  not  enoagh.  and  is  obliged  * 
to  depend  on  the  formation  of  a  new  layer  of  torf  for  the  preservation  of  its  fertility.  In  saoh  a  ' 
case,  naiead  of  deteriorating  from  the  value  of  this  small  quantity  of  vegetable  earth  by  the  addi-  , 
tion  of  a  new  layer  of  sterile  soil,  the  best  thing  which  can  be  done  is  to  keep  it  as  much  together  , 
aa  possible,  and  maintain  its  fertUily  by  means  of  the  scanty  portion  of  manure  which  can  oe  al-   , 

.  lowed  to  it  and  by  careful  tillage,  especially  if  the  formation  of  another  layer  of  turf  may  be  cal-  ^ 
cnlated  on ;  for  this  latter  springs  almost  entirely  from  the  first  two  inches  of  the  layer  of  vegetar  « 
bks  earth,  and  the  bamos  contained  in  the  rest  haa  little  or  nothing  to  do  with  it 

{b).  If  the  fiirmer  has  been  endeavoring  to  amend  hia  land  by  an  addition  of  marly  ciay,  mould,  i 
ice  or  by  paring  and  burning  (practices  which  are  exceedingly  beneficial  to  superficial  soils,  al- 
though not  calculated  for  deep  ones),  he  must  take  care  not  to  plow  or  dig  tliia  land  too  deeply, 
or  to  disseminate  through  too  large  a  space  tliat  amelioration  which  is  adapted  only  to  a  very  thm 
layer  cur  earth.     The  depth  of  sou  should  never  be  augmented  unless  it  has  been  determined  that 

.  an  extra  quantity  of  these  ameliorations  shall  be  bestowed,  and  then  the  laud  should  be  plowed 
or  dug  up  before  they  are  applied.  The  same  rule  is  applicable  to  those  cases  in  which  an  ar- 
gillaceous and  very  tenacious  soil  is  to  be  ameliorated  with  lime  or  calcareous  marl,  the  quantity 
of  which  is  only  sufficient  for  a  certain  thickness  or  depth  of  vegetable  earth. 

(c).  If  a  sandy  soil  has  always  been  plowed  to  the  same  dfeptli,  and  a  hard  crust  or  pan  has 
consequently  gradually  become  formed  below  the  layer  of  earth  submitted  to  the  action  of  the 
plow,  this  crust  cannot  be  broken  without  doing  mischief.  If  the  superior  layer  of  soil  has  been 
plentifully  ameliorated  by  good  cultivation,  this  pan  which  exists  underneath  it  will  prevent  the 
moisture,  or  those  fertilizing  substances  which  oecome  detached  from  the  soil,  from  escaping 
lower  down ;  and  beneath  this  crust  a  bed  of  pure  sand  will  frequently  be  found  to  exist  Cases 
of  this  nature  may  occasionally  be  found  united  with  those  appertaining  to  the  former  class,  for  it 
not  unfreqnently  happens  that  after  land  has  been  marled  a  similar  crust  is  formed ;  and,  however 
desirable  it  may  be  tnat  this  should  exist  at  a  ^eater  depth,  it  cannot  be  broken  or  removed  far- 
ther down  without  doing  harm,  and  tliercfore  it  is  better  to  leave  it  alone. 

id).  Lastly,  and  in  almoot  every  case  where  it  is  not  absolutely  necessary  that  the  layer  of 
vegetable  eartli  should  be  deepened,  and  where  it  is  likely  to  produce  loss  instead  of  profit. 

In  by  far  the  greater  number  of  cases  in  which  it  is  deemed  advisable  to  deep- 
en the  layer  of  vegetable  earth,  it  is  best  to  do  it  gradually.  By  the  expression 
"  deepening  the  layer  of  vegetable  soil,"  we  mean  the  bringing  to  the  surface 
such  a  quantity  of  virgin  earth  as  can  be  intimately  combined  with  the  vegetable 
soil,  and  enter  into  combination  with  it.  By  this  means  the  previously  existing 
vegetable  layer  is  not  totally  buried  or  rendered  inert,  and  that  absorption  of  sub- 
stances from  the  atmosphere  which  always  takes  place  in  newly  turned  soil  be- 
comes more  easily  efiected. 

The  following  are  some  of  the  principal  considerations  which  ouc^ht  to  be  care- 
fully weighed,  prior  to  the  undertaking  of  the  operation  of  plowmg  deeply,  or 
increasing  the  thickness  of  the  layer  of  vegetable  earth. 

1.  What  is  to  be  expected  from  the  earth  thus  extracted  from  the  inferior  stratum  of  the  soil, 
and  has  never  before  been  submitted  to  the  action  of  the  plow,  taking  into  consideratiou  its  nature 
and  composition  ? 

To  resolve  this  question,  the  earth  must  be  submitted  to  a  chemical  analysis,  in  order  to  discover 
what  proportions  of  clay,  sand,  lime,  or  carbon  enter  into  ita  compcsiiion ;  uor  must  the  stones^ 
both  small  and  large,  which  it  contains  be  left  unnoticed.  The  best  way  of  practically  ascertain- 
ing the  effect  which  it  is  likely  to  produce  on  vegetation,  is,  m'ost  uudoubiedly,  to  give  it  a  tiiai  in 
flower-pots,  or  on  a  bed  in  a  garden  which  is  plowed  up,  and  then  covered  with  a  layer  of  this 
earth. 

3.  What  changes  will  be  produced  by  the  admixture  of  a  certain  quantity  of  this  earth  with 
the  superior  la^'er  of  the  soil  ? 

Will  the  detects  of  the  latter  be  increased,  diminished,  or  corrected  by  such  a  mixture  ?    WiU 
this  new  earth  give  a  greater  degree  of  consistence  to  loose  soil,  or  will  it  diminish  the  tenacity  of 
a  clayey  one  ;  or,  again,  will  it  increaw  the  defects  of  both  or  either?     What  are  the  proper  pro- 
portions in  which  it  should  be  min|;led  with  the  vefa;etable  layer,  in  order  to  form  a  soil  adapted  to 
the  situation  of  tlie  field  and  the  climate  in  which  it  is  placed  ? 

3.  How  far  will  the  quantity  of  manure  which  the  agriculturist  has  at  hb  disposal  contribute  to 
impregnate  and  fertilize  this  new  earth  to  the  requisite  depth  ? 

Upon  these  considerations  will  denend  the  propriety  of  performing  this  opera- 
lion,  and  the  extent  to  which  it  should  be  carried. 

It  has  not  yet  been  distinctly  specified  what  is  to  be  understood  by  the  terms  | 
•*  deep  plowings,"  "  superficial  plowings,**  or  "  plowings  of  a  moderate  depth."  i 
In  order,  therefore,  to  be  able  to  attach  some  dennite  meaning  to  them,  we  will  * 
suppose  a  superficial  plowing  to  be  only  from  two  to  four  inches  in  depth :  a  \ 
inoaerate  plowing,  one  in  which  the  instrument  penetrates  from  four  to  seven  in-  < 
ches ;  and  a  deep  plowing,  one  in  which  the  soil  is  turned  up  to  from  eight  to  * 
twelve  inches  below  the  surface.  All  plowings  deeper  than  this  are  designated  | 
double  or  extra  plowings ;  because  it  is  scarcely  practicable  to  turn  up  land  which  i 
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has  not  preyiouslv  been  tilled,  beyond  the  depth  of  twelve  inches  with  a  oommoo 
plow.  I  cannot  form  the  least  idea  of  those  plowings  which  are  said  to  be  carried 
to  a  depth  of  from  eighteen  to  four  and  twenty  inches. 

AAer  what  has  already  been  said,  it  will  be  evident  that  in  the  greater  nmnber 
of  cases  in  which  it  is  desirable  to  plow  the  land  to  a  greater  depth  than  has  be- 
fcM-e  been  attempted,  it  is  best  not  to  add  above  two  inches  in  depth  of  virgin 
earth  at  a  time  to  the  vegetable  soil ;  more  than  this  quantity  cannot  be  properif 
ameliorated  and  amalgamated  with  the  upper  layer.  This  operation  ought, 
wherever  such  a  course  of  proceeding  is  practicable,  to  be  undertaken  at  that  pe- 
riod which  will  admit  of  the  layer  of  newly  turned  earth  being  exposed  to  ue 
atmospheric  influences  for  the  longest  period  of  time ;  that  is  to  sav,  it  ought  to 
be  performed  just  before  the  beginning  of  winter.  It  should  also  be  allowed  to 
continue  in  contact  with  the  atmosphere  durin§[  the  whole  summer,  because  the 
fertilizing  effects  of  the  air  are  even  more  effective  during  this  season  than  they 
are  in  the  winter.  Such  a  soil  ought  to  receive  a  dead  fallow,  or,  at  any  rate, 
only  to  be  made  to  bear  those  vegetables,  the  top-roots  of  which  penetrate  be- 
yond the  new  layer  of  earth,  and  seek  their  nutriment  in  the  old  vegetable  soil ; 
or  else,  those  plants  the  roots  of  which  lodge  themselves  below  that  layer,  as  is 
the  case  with  most  of  those  which  come  under  the  denomination  of  fallow  or 
weeded  crops.  As  the  new  earth  thus  remains  on  the  surface  of  the  soil,  and  is 
constantly  moved  and  loosened,  it  enters  into  close  contact  with  the  atmosphere, 
and  ever^  particle  of  it  becomes  saturated  with  atmospheric  substances. 

It  is  highly  important  that  the  chief  and  most  efficacious  portions  of  the  ma- 
nures should  be  reserved  for  this  new  earth  ;  and  wherever  the  arrangements  of 
the  undertaking  will  admit  of  it,  it  is  desirable  that  the  manure  should  be  con- 
veyed to  it  and  carefully  spread  over  it  before  the  commencement  of  winter,  and 
suffered  to  remain  on  the  surface  during  the  whole  of  the  season,  because  ma' 
nure  which  remains  on  the  surface  of  the  soil  during  the  winter  is  productive  of 
highly  ameliorating  effects,  provided  there  are  no  declivities  or  slopes  down 
which  its  juices  and  succulency  may  be  carried  away  by  the  rains.  Should  such, 
however,  exist,  the  manure  may  still  be  carried  to  the  ground  and  spread  over  it 
at  the  same  time  ;  but  then,  instead  of  being  left  on  the  surface,  it  should  be 
carefully  buried  by  a  superficial  plowing.  In  the  succeeding  spring  the  ground 
should  again  be  slightly  plowed  and  carefully  harrowed ;  the  plowing  which 
precedes  the  sowing  must  also  be  very  superficial,  in  order  that  the  new  layer  of 
earth  may  be  as  little  as  possible  covered  by  the  old  vegetable  soil. 

In  this  manner  I  have  repeatedly  and  successfully  effected  a  complete  admix- 
ture of  a  new  layer  of  earth  with  tne  old  vegetable  soil,  thoroughly  ameliorated 
the  whole,  and  sensibly  increased  the  depth  of  the  vegetable  earth,  in  the  course 
of  one  single  summer  ;  I  have  obtained  an  immediate  increase  of  all  the  crops, 
and  at  the  close  of  the  rotation  have  again  proceeded  to  deepen  the  soil.  Many 
persons  have  followed  a  similar  course  of  proceeding,  and  have  never  experienced 
any  of  those  misfortunes  or  failures  which  too  frequently  attend  operations  of  this 
nature  when  performed  with  too  much  precipitation,  at  unsuitable  periods,  or 
without  due  consideration  of  the  concomitant  circumstances  and  of  the  rotation. 

Those  who  propose  to  deepen  the  layer  of  vegetable  earth  after  the  manner 
described  in  the  previous  pages,  and  to  carry  this  operation  to  a  depth  of  more 
than  twelve  inches,  will  find  a  common  plow  incapable  of  effecting  it.  They 
must,  therefore,  have  recourse  to  double  plowing,  which  is  performed  either  by 
means  of  the  trenching  plow,  spoken  of  in  a  previous  page  of  this  volume,  or  else 
by  two  plows  following  each  other  in  the  same  furrow.  In  the  latter  case,  the 
first  plow  cuts  and  turns  over  a  more  or  less  thick  slice  ;  while  the  second  raises 
another  from  beneath  the  place  occupied  by  the  first  furrow  slice,  and  reverses  it 
on  this  latter.  This  operation  can  oe  performed  by  means  of  common  wheel- 
plows,  provided  that  the  second  is  so  arranged  as  to  cause  it  to  penetrate  deeper 
into  the  soil  than  the  first,  and  that  it  has  a  raised  and  lengthened  mould-boardt 
the  higher  extremity  of  which  is  divergent,  and  a  high  wheel  on  the  right  side 
of  the  wheel  carriage.  But  the  operations  performed  bv  means  0|f  such  a  plow 
are  very  laborious,  and  require  great  draught  power.  The  best  way  of  accoin- ' 
pushing  it  is  to  make  use  of  one  of  Small's  plows  behind,  and  one  of  Baily'sin 
front :  in  this  case,  three  horses  will  be  sufficient  to  draw  the  second  instrument 
when  the  plowing  is  intended  to  penetrate  to  a  depth  of  from  twelve  to  four- 
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teea  kiches ;  but  it  cannot  be  denied  that  the  animals  will  ha^e  to  work  very  hard. 
This  operation  can  be  better  performed,  and  in  many  cases  quite  as  economically, 
by  means  of  spade  labor.  Nme  or  ten  men  distributed  at  equal  distances  from 
each  other  may  follow  the  plow ;  as  soon  as  it  has  passed,  they  dig  up  the  ground 
to  the  full  depth  of  their  spade,  and  throw  the  earth  which  thev  thus  raise  on 
that  just  turned  oyer  by  the  implement  Nine  or  ten  good  able  laborers  are  quite 
sufficient  to  keep  pace  with  a  plow  on  soils  of  a  moderately  clayey  nature ;  and 
where  plenty  of  hands  are  to  be  obtained,  I  much  prefer  this  mode  of  proceeding.* 
Pierre  Kretschmar,  an  author  who  was  rery  highly  esteemed  in  his  day,  pre- 
tended to  be  able  to  keep  his  land  in  a  state  of  perfect  fertility  by  bringing  to  the 
surface  a  fresh  layer  of  earth  alone ;  because,  to  use  his  own  words,  the 
layer  of  earth  which  is  buried  enjoys  a  period  of  repose,  and  thus  renovates  its 
exhausted  powers,  while  that  on  the  surface  is  producing  crops.  He  stated  in 
his  work  entitled  **  Ooconomische,**  published  at  Leipsic  in  1749,  as  well  as  in 
several  of  his  other  writings,  that  the  necessity  of  fallows,  rotations  of  crops,  and 
manure,  may  thus  be  done  away  with.  The  experiments  made  by  him  on  some 
land  near  Berlin,  which  had  been  granted  to  him  by  Frederick  II.  were,  as  may 
easily  be  supposed,  attended  with  the  most  fatal  results.  Had  he  immediately 
set  to  work  to  procure  manure  from  Berlin  to  ^meliorate  the  virgin  earth  which 
he  continued  to  bring  to  the  surface,  he  might,  under  certain  modifications,  have 
continued  to  obtain  crops  from  his  land  ;  but  he  had  not  a  sufficiently  definite  idea 
of  the  science  of  Agriculture,  and  destroyed  and  ruined  his  fortune  by  commoicing 
scheme  without  carrying  out  any  of  them.  The  interest,  however,  excited  by 
this  man,  contributed  not  a  little  to  direct  public  attention  to  the  science  of  Agri- 


"  On  my  coming,"  he  remarks,  "  to  reside  on  my  estate  at  Blacktaeath,  about  six  vears  since,  I  foond  At» 
hundred  acres  or&eath  land,  composing  two  fiums  (which  had  been  enclosed  under  an  act  of  Pariiameat 
about  forty  years),  without  tenants ;  the  gorse,  heather,  and  fern  shooting  up  in  all  parts.  In  short,  the  land 
was  in  such  a  condition,  that  the  crops  returned  not  the  seed  sown.  l*he  soil  was  a  loose,  loamy  soil,  and 
had  been  broken  up  by  the  plow  to  a  depth  not  exceeding  four  ineheSt  beneath  which  was  a  substratum 
(provinciallv  called  an  iron  pan),  so  hard,  that  with  difficulty  could  a  pickax  be  made  to  enter  in  many 
p4aoes ;  ana  my  bailiff,  who  nad  looked  after  the  land  lor  thirty-five  years,  told  me  that  the  lands  were  noi 
worth  cultivation-- that  all  the  neighboring  farmers  said  the  same  thm«— «nd  that  there  was  but  one  thing 
to  be  done,  viz.,  to  plant  with  fir  and  forest  trees ;  but  to  this  I  paid  but  Bttle  attention,  as  I  had  the  year  pi«> 
ceding  allotted  some  parcels  of  ground,  taken  out  of  the  ai](Joinmg  lands,  to  some  cottages  ;  to  each  cottage 
about  one-third  of  an  acre.  The  crops  on  all  these  allotments  looked  fine,  healthy,  andgood ;  producing  ex- 
cetlent  wheat,  carrots,  peas,  cabbages,  potatoes,  and  other  vegetables  in  abundance.  The  question  then  waa, 
buw  was  this  done  ?  On  the  outside  of  the  cottage  allotments  all  was  barren.  It  could  not  be  by  the  na* 
nnre  that  had  been  laid  on,  for  the  cottaxers  hUd  none  but  that  which  they  had  scraped  from  the  roada. 
The  magic  of  all  this  I  could  ascribe  to  nothing  else  but  the  spade ;  they  had  broken  up  the  land  eighteen 
inches  ^ep.  As  to  digging  up  five  hundred  acres  with  the  spade,  to  the  depth  of  eighteen  inches,  at  an  ex- 
pense  of  £6  an  acre,  1  would  not  attempt  it.  I  accordingly  considered  that  a  plow  might  be  constructed  so 
as  to  loosen  the  soil  to  the  depth  of  eishteon  inches,  keeping  the  best  soil  to  the  depth  of  four  inches,  and 
near  the  surface,  thus  admitting  air  ana  moisture  to  the  roots  of  the  plants,  and  enabling  them  to  extend 
their  sponglolca  in  search  of  food,  for  air,  moiscuro.  and  extent  of  pasture,  are  as  necessary  to  the  thriving 
and  increase  of  vegetables  as  of  snlmals.  In  this  attempt  I  succeeded,  as  the  result  will  show.  I  have  now 
broken  up  all  these  five  hundred  acres,  eishteen  inches  deea  The  process  was  by  sending  a  ccanmon 
plow,  drawn  by  two  horses,  to  precede,  which  turned  over  the  ground  to  the  deiHh  of  four  mches ;  my 
subsoil-plow  immediately  followed  in  the  furrow  made,  drawn  by  four  horses,  stirrinff  and  broaking  tM 
soil  twelve  or  fourteen  inches  deeper,  but  nothing  turning  it  over.  Sometimes  the  tne  iron  pan  was  so 
hard,  that  the  horses  were  set  fast,  and  it  became  necessary  to  use  the  pickax  to  release  them  befora  they 
could  proceed.  After  the  first  year,  the  land  produced  double  the  former  crops,  many  of  the  carrots  being 
sixteen  inches  In  length,  and  of  a  proportionate  thickness.  This  amendment  could  have  arisen  soldy  from 
the  deep  plowing.  Manure  I  had  scarcely  any,  the  land  not  producing  then  stover  sufficient  to  keep  any 
stock  worth  mentioning,  and  it  was  not  possible  to  procure  sufficient  quantity  from  the  town.  The  plow 
tore  up  by  the  roots  all  the  old  gorse.  heather,  and  fern,  so  that  the  land  lost  idl  the  distinctive  character  of 
heath  land  the  fint  year  after  the  deep  plowinz.  which  it  had  retained,  notwithstanding  the  Rowing  with  the 
common  plovKs,  for  thir^-five  years.  |mmediatelv  after  this  subsoil-plowing  the  crop  of  wheat  was  strong 
and  long  m  the  straw,  and  the  grain  close-bosomed  and  heavy,  weighins  full  sixty-four  pounds  to  the  bush^ 
The  quantity,  as  might  be  expected,  not  large  (about  twenty-six  bushels  to  the  acre),  out  great  in  compari- 
son to  what  it  produced  before.  The  millei-s  were  deehtjus  of  purchasiniK  it,  and  cotild  searoely  beUeve  it 
was  grown  upon  the  heath  land,  as  in  former  years  my  bailifTcould  with  difficulty  get  a  miller  to  took  at  Ua 
sample.  Let  this  be  borne  in  mind,  that  this  land  then  had  no  manure  for  years,  was  run  out,  and  could 
only  have  been  ameliorated  by  the  admission  of  air  and  moismre  by  the  deep  plowing." 

Sub-Turf  Ptow.^**  Being;  on  the  subject  of  the  subsoil-plow,"  says  Sir  Edmond  Stracey,  *'  I  may  as  wdl 
tell  you  I  hare  contrived  another  plow,iJrom  the  use  of  which  the  greatest  benefit  has  been  derived  by  my 
park  land.  I  call  this  my  '  sub-turr  plow.'  It  is  used  to  loosen  the  turf  about  ten  inches  and  a  half  deep  b(^ 
low  the  surface,  without  turning  over  the  flag.  There  are  no  marks  left  by  which  it  can  be  known  that  the 
land  has  been  so  plowed,  except  from  the  straight  Unes  of  the  coulter,  about  fourteen  inches  fl^m  each  other. 
In  about  three  months  these  lines  are  totally  gone  ;  the  additional  quantity  of  aftermath,  and  ks  ^*r\'*ftf, 
produced  from  the  gnus  thus  treated,  have  been  the  sul^t  of  admiration  of  all  my  neighbors." 
(833) 90    - 
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culture,  and  to  induce  men  of  talent  to  make  experimeniB  and  engage  in  researches 
on  thd-  subject. 

There  is  likewise  a  method  of  looeening  the  soil  to  a  considerable  depth  with- 
out turning  it  over,  or,  in  other  words,  without  bringing  the  substratum  to  the 
surface,  and  cxie  that  is  practiced  with  great  success  on  loose  soils ;  this  operation 
is  effected  by  means  of  a  plow  without  a  mould-board,  and  having  only  a  strong, 
low,  convex  share.  This  mstrument  passes  along  the  furrow  as  a  common  j^ow, 
stirs  up  the  earth  to  the  bottom,  and  thoroughly  breaks  and  divides  it.  The  ex- 
cellent manner  in  which  this  operation  is  performed  is  probably  hardly  surpassed 
in  those  countries  where  the  soil  is  plowed  to  a  depth  of  sixteen  inches  with  com- 
mon plows. 

In  my  opinion  plowuigs  should  never  be  carried  bevcmd  that  depth  which  we 
term  moderate,  unless  they  are  intended  to  prepare  the  soil  for  the  receptioQ  of 
weeded  or  leguminous  crops.  A  very  superficial  plowing  will  in  general  suffice 
for  grain,  or  the  land  may  merely  be  tilled  with  those  instruments  which  tend  to 
accelerate  and  facilitate  labor  ;  because  when  a  soil  has  once  been  thoroughly 
loosened  and  pulverized  to  the  bottom  it  retains  its  porousness  and  permeability 
for  many  years,  especially  if  composed  of  one-half  sand  and  thoroughly  impreg- 
nated with  humus. 

In  order  to  to  be  able  to  form  any  correct  idea  of  the  number  of  plowings  which 
it  is  necessary  to  bestow  on  land,  we  must  consider  each  of  the  pnncipal  rotations 
separately. 

In  most  of  our  alternate  rotations  the  soil  is  tilled  before  the  commencement 
of  winter  to  its  utmost  depth,  or,  at  any  rate,  as  deeply  as  the  plow  can  conven- 
iently be  made  to  go.  W  here  this  depth  exceeds  twelve  inches,  recourse  must 
be  had  to  double  plowings.  The  second  tillage  is  superficial,  it  being  merely  in- 
tended to  bury  the  dung ;  and  the  third,  or  that  which  precedes  the  sowing,  pen- 
etrates a  little  farther.  The  land  is  tilled  to  a  still  greater  depth  by  means  of  the 
horse-hoe,  while  heaping  up  the  earth  round  the  plants  of  weeded  crops,  which, 
in  order  to  facilitate  this  operation,  are  sown  in  rows.  After  the  crop,  a  skim- 
ming or  paring  plow  is  passed  over  the  ground,  and  also  a  harrow  if  requisite,  in 
order  to  smooth  it ;  and  then,  before  winter  comes  on,  it  is  plowed  slightly.  It 
is  seldom  that  an  actual  plowing  is  given  to  land  thus  tilled  m  the  sprm  j ;  such 
an  one  would  be  both  superfluous  and  injurious  to  land  containing  fifty  parts  in  a 
hundred  or  more,  and  wnich  has  been  properly  prepared  for  the  fallow  crops,  es- 
pecially if  the  season  proves  dry.  All  that  is  requisite  to  be  done  is  thoroughly 
to  loosen  the  surface  of  the  soil  to  a  depth  of  two  or  three  inches  by  means  of  an 
extirpator,  to  harrow  it,  to  sow  the  grain,  (which  is  usually  barley,)  to  bury  it 
with  a  small  extirpator,  and  then  to  harrow  the  soil  afresh ;  or,  if  the  land  is  to 
be  sown  with  clover,  to  scatter  the  seed,  and  then  pass  the  roller  over  it.  After 
bearing  a  crop  of  barley,  the  land  is  suffered  to  grow  clover  only  for  a  year  or 
twt).  The  preparation  for  the  autumnal  com  consists  in  one  plowing  of  a  mode^ 
rate  depth  ;  but  the  skimming  plow  is  likewise  passed  over  the  soil.  This  plow- 
ing is  performed  at  least  a  month  before  the  period  of  sowing,  in  order  that  the 
soil  may  have  time  to  sink  down  again,  whicn  is  necessary  to  the  success  of  the 
crop.  The  autumnal  corn  is  sown  without  farther  preparation.  Some  agricul- 
turists make  use  of  the  small  extirpator  to  bury  the  seed,  and  subsequently  pass 
a  harrow  over  the  land.  In  the  following  spring,  when  vegetation  recommences^ 
this  harrowing  is  repeated  when  time  or  weather  will  admit  of  it ;  and  in  order 
that  this  latter  one  may  be  more  efficacious,  it  is  seldom  that  the  autumnal  har- 
rowing is  carried  so  far  as  to  cause  it  to  break  all  the  clods ;  it  is  deemed  bettet 
that  they  should  remain  until  the  spring,  in  order  that,  by  then  breaking  them, 
the  harrowing  which  takes  place  at  that  season  may  supply  the  plants  with  new 
earth. 

If  the  autumnal  com  is  to  be  succeeded  by  a  green  crop,  one  or  two  plowings 
are  given  to  the  land,  according  to  the  nature  of  the  soil  and  the  state  of  the 
temperature.  Land  is  prepared  for  vetches  (which  are  to  be  mown  while  ffreen) 
by  two  or  three  plowings.  After  the  leguminous  crop  has  been  gathered  in,  a 
moderately  deep  plowing  is  given  with  as  little  d^ay  as  possible.  Shortly  after^ 
ward  the  land  is  harrowed ;  and  before  St.  Michael's  day  the  seed  is  placed  in 
the  ffround,  buried  with  a  small  extirpator,  and  subsequently  harrowed. 

Ifthe  farmer  wishes  to  obtain  a  crop  of  oats  after  his  autumnal  com,  he  be- 
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ttows  a  slight  tillage  oa  the  soil  in  the  autumn,  and  in  the  following  spring 
I)low8  it  to  a  moderate  depth»  sows  it  with  oats,  and  huries  the  seed  hy  the  ao 
/  tion  of  a  small  extirpator,  succeeded  by  a  harrow.  This  crop  is  sown  about  the 
middle  of  May,  when  the  seeds  of  those  weeds  contained  in  the  soil  have  germi* 
nated  and  b^n  to  vegetate.  Such  are  the  plowings  usually  given  to  land  culti- 
vated according  to  the  system  termed  '<  alternate  rotations,"  where  no  second 
crops  are  required  from  it. 

In  those  systems  of  cultivation  which  require  a  dead  fallow,  the  chief  attention 
must  be  directed  to  that  point ;  for  as  a  whole  year  is  sacrificed  in  order  to  devote 
to  the  soil  the  requisite  amount  of  tillage,  it  would  be  uni)ardonable  not  to  render 
this  tillage  as  perfect  as  possible,  and  to  endeavor  to  attain  the  purpose  and  in- 
tention of  the  fallow  to  its  fullest  extent. 

A  fallow  ought  to  be  productive  of  the  following  advantages: 

1.  A  suitable  increase  in  the  depth  of  the  layer  of  v^etable  earth  by  means  of  deep  plowinn. 
2.  The  reversion  of  Lhe  earth.  3.  Its  pulverization.  4.  Its  dae  admixture.  5.  Its  exposure  to  the 
influences  of  the  atmosphere ;  and  6,  and  what  is  most  important,  the  destruction  of  ail  the  weeds 
contained  in  it  If,  by  means  of  a  fallow,  all  these  advantages  can  be  obtained,  the  benefits  aris- 
ing  from  it  will  he  sensibly  felt  through  a  lonj^  series  of  years. 

In  the  system  of  cultivation  which  is  associated  with  the  triennial  rotation,  a 
fallow  plowed  three  times  is  a  very  common,  and,  at  the  same  time,  a  verv  im- 
perfect thing.  It  rarely,  if  ever,  attains  the  object  in  view.  In  general,  the 
want  I  of  a  sufficient  pasturage  for  the  cattle  prevents  the  field  from  being  broken 
up  uiktil  the  end  of  June.  Thus,  the  soil  only  receives  half  a  year  of  repose  and 
pasturage,  and  half  a  fallow. 

In  those  fallows  which  are  accompanied  by  four  plowings,  the  first  of  these  is 
usually  given  in  the  autumn,  or  before  the  commencement  of  winter ;  but  some- 
times it  is  postponed  until  the  spring,  which  is  very  injudicious. 

Fallows  are  rarely  plowed  five,  six,  or  seven  times,  except  on  the  very  best 
soils,  and  among  agriculturists  who  know  how  to  estimate  tneir  soil  and  to  ap- 
preciate the  value  of  this  careful  tillage,  or  who  are  of  a  sufficiently  speculative 
disposition  to  induce  them  to  sacrifice  the  produce  of  their  fields  during  one  year, 
for  the  purpose  of  increasing  their  fertility.  Such  a  system  of  cultivation  would, 
undoubtedly,  be  both  practicable  and  beneficial  in  our  climate. 

The  first  plowing  is  called  the  "  fallow-plowing ;"  and  this  operation  is  desig- 
nated by  the  terms  "  breaking  up,"  or  <*  fallowing"  land  {brach  fur  che),  especially 
when  it  relates  to  the  tillage  of  land  that  has  borne  grass,  or  been  mere  pasture 
ground.  If  the  soil  to  be  tilled  has  previously  been  com  land,  the  term  stürzen, 
(to  fallow)  is  then  made  use  of;  but  this  is  applicable  to  all  first  plowing. 

The  second  plowing^  is  termed  **  re-delving"  {wandefahne)  ;  when  it  is  being 
performed,  they  say  that  they  "  re-delve,"  or  turn  the  fallow  over.  This  expres- 
sion is  adopted  in  some  countries,  because,  during  this  operation,  the  slice  revers- 
ed by  the  first  plowing  actually  is  turned  over  a  second  time. 

The  third  plowing  is  designated  by  the  appellation  of**  stirring  up"  {ruhrfar- 
hee),  because,  in  fact,  it  consists  in  stirring  up  the  soil  and  bringing  to  the  sur- 
face all  those  portions  which  had  not  previously  been  brought  into  contact  with 
the  atmosphere.  If  this  plowing  is  repeated,  it  is  said  that  the  soil  is  **  stirred" 
again.    The  last  plowing  is  called  the  **  seed-time  plowing"  {saatfahre). 

The  Romans  distinguished  these  different  plowings  from  one  another  by  cer- 
tain terms.  They  called  the  first  **praescindere  ;"  the  second,  **  vertere  ;"  the 
third,  "fringere  ;"  the  fourth,  **  offringer  ;"  the  fifth,  **  ref rindere  ;"  and  the 
sixth,  or  the  one  preceding  the  sowings,  **  liraro"  Every  nation,  and  almost 
every  province,  has  its  own  peculiar  denominations  for  these  plowings ;  and  it  is 
necessary  to  become  perfectly  acquainted  with  them,  if  we  could  acquire  any  in- 
formation with  regard  to  the  Agriculture  of  the  country. 

When  repeated  plowings  are  given  to  land  as  preparations  for  spring  and  au- 
tumnal corn  sown  consecutively,  each  of  these  is  frequently  characterized  by 
some  peculiar  term.* 

Almost  all  scientific  men  are  of  the  opinion  that  the  fallowing  or  first  plowing 
ought  to  be  very  superficial.-    Formerly,  however,  in  the  system  of  cultivation 

*  We  hsTte  here  left  out  several  technical  terms  which  are  peculiar  to  the  German  language.  Ilie  author 
designates  oats  sown  after  re})cated  plowings,* by  the  term  Ftlgkafer;  thoae  sown  subteqaently  to  another 
croD  of  cereals  and  with  the  preparation  of  one  plowing  only,  as  Hartlttnäkaftn  and  those  sown  on  si'sss  or 
broken-up  pasmre  land,  by  that  of  VrMMkkafar,  [Frtndi  Troiw. 
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any  inequalities  still  exist  on  the  surface  of  the  sail,  a  harrow  may  be  paned 

ä:htly  over  it,  after  it  has  been  suffered  to  remain  for  a  while  in  the  state  to 
tiich  it  was  reduced  by  the  plow ;  this  must  be  done  in  order  to  prevent  the 
seed  from  falling  into  deep  holes,  or  from  being  amassed  too  thickly  in  rows, 
which  always  injures  the  crop.  It  is  seldom,  however,  that  this  occurs  except- 
ing on- land  carelessly  plowed.  The  seed  is  buried  by  means  of  cross-harrowing, 
or,  where  it  can  be  managed,  of  round  harrowing,  xhere  are  various  contradic- 
tory opinions  existent  respecting  the  propriety  of  using  the  extirpator  rather  than 
the  binoir,  to  give  the  ground  its  last  tillage  preparatory  to  sowm^  the  seeds.  It 
appears  to  me  that  the  latter  instrument  is  by  far  the  most  preferable,  because 
where  it  is  made  use  of  there  is  less  danger  of  the  seed  becomin^f  accumulated 
in  the  furrows  :  but  then  some  means  must  be  taken  to  prevent  the  cattle  from 
walking  on  the  plowed  land. 

When  the  second  plowing  has  been  performed  during  favorable  weather,  and 
carried  to  a  proper  depth,  all  the  succeeding  tillages  may  be  effected  bv  means  of 
thp  extirpator ;  the  onerations  can  be  much  more  quickly  performea  with  this 
I  instrument,  and  it  is  decidedly  superior  to  the  plow  on  all  soils  of  a  loose  nature. 
I  The  promptitude  with  which  the  tillage  can  be  effected  by  it  enables  the  farmer 
to  select  tne  most  favorable  period  lor  the  performance  of  each  operation ;  it 
breaks  the  clods,  too,  much  more  completely,  and  thus  enables  the  seeds  contain- 
ed in  them  to  vegetate  sooner  and  be  destroyed  with  less  difficultv.  Unfortunate- 
ly, this  instrument  cannot  be  made  use  of  for  the  purpose  of  ourying  common 
stable  manure :  where  this  has  to  be  done,  recourse  must,  therefore,  be  had  to 
the  plow  ;  but  if  the  manure  merely  consists  of  a  thoroughly  decomposed  compost 
mixture,  or  of  lime,  the  extirpator  will  be  found  peculiarly  serviceaole. 

There  doubtless  are  many  countries  in  which  the  farmers  have  not  the  least 
idea  of  the  necessity  of  bestowing  this  amount  of  labor  and  attention  on  a  fallow. 
The  bein^  compelled  to  reserve  some  pasturage  for  the  cattle  during *half  the 
summer,  no wever  poor  and  scanty  it  may  be,  obliges,  or  at  any  rate  inclines, 
many  agriculturists  not  to  break  up  the  ^ound  for  the  purpose  of  fallowing  it 
until  toward  the  end  of  June,  and  to  contmue  this  tillage  in  July  ;  then  there  it 
not  a  moment  to  be  lost  if  we  would  plow  it  three  times  without  deferring  the 
sowing,  the  more  especially  as  this  is  the  period  at  which  the  manure  is  carried. 
These  three  plowings  may  be  sufficient  to  loosen  and  divide  sandy  soils,  and  ren- 
der them  thoroughly  homogeneous  ;  in  fact,  it  is  not  improbable  that  too  great  a 
degree  of  tillage  bestowed  on  them  would  tend  to  injure  rather  than  benefit  the 
ensuing  crops,  by  depriving  the  land  of  its  adherence  and  consistency.  But  three 
plowings  are  far  from  being  sufficient  to  eradicate  all  the  weeds,  consequently, 
m  such  places  the  soil  is  overrun  to  a  dreadful  extent  with  every  description  of 
weed,  and  especially  with  couch-grass  :  this  is  accounted  for  by  the  plowings 
being  so  near  toother  as  not  to  allow  time  for  the  seeds  contained  in  the  clods  to 
germinate.  Besides,  the  manure  cannot  be  sufficiently  divided  and  mixed  up 
with  the  soil  to  enable  the  first  crop  to  derive  those  advantages  from  it  which 
might  otherwise  be  obtained.  It  not  unfrequently  happens  that  on  fallowing  land 
which  has  been  thus  tilled,  lumps  of  dung  are  found  similar  in  app«arance  to 
peat,  and  which  can  with  difficulty  be  broken.  It  is  on  land  thus  cultivated  that 
It  may  with  truth  be  asserted,  manure  produces  less  effect  on  the  first  than  on  the 
second  crop.  For  the  sake  of  a  scanty  pasturage  the  fanners  forego  all  those  ad- 
vantages which  might  be  attained  oy  the  sacrifice  of  the  produce  of  their  land 
for  one  whole  year.  Necessity  may  be  pleaded  as  an  excuse  for  this  error,  but 
whence  arises  that  necessity  1 

The  usual  preparation  for  spring  com  is  three  plowings ;  and  in  order  to  have 
time  to  give  tnese,  the  land  is  broken  up  in  the  autumn  after  the  sowings  of  the 
season  are  completed.  It  is  seldom,  however,  that  the  ground  is  broken  up  im- 
mediately after  the  harvest,  even  in  agricultural  undertakings  where  this  is  prac- 
ticable :  the  old  proverb  "  Let  the  plow  follow  the  sickle,"  ought  to  be  attended 
to  oftener  than  it  is.  But  whenever  this  is  done,  the  land  may  be  plowed  a  sec- 
ond time  before  winter  comes  on,*  otherwise  that  operation  must  be  performed 

*  I  find  it  m  exoeUent  practice  to  tUlxny  field«  once  or  twice  with  the  extirpator  Imroedutely  after  harrett  x 
m  orer.  Tliia  doe«  not  occupy  mnch  time,  and  the  aeeda  of  thoae  weeds  which  have  that  up  dimni  the  ^ 
growth  of  the  antonmal  com  uare  then  time  to  germinate  before  they  are  too  deeply  buriod.  in  fact,  Icaii-  , 
not  expatiate  too  largeW  on  the  advantage«  which  i  derire  frgpi  the  use  oi  the  extirpator,  and  enedally  J  , 
that  one  improved  by  M.  Fellcnbcrg.  \FmuA  TYmu. 

(838) 


.: 


as  early  in  the  flpring  as  the  weather  will  permit.  Properly  speaking,  the  second 
plowing  ought  to  be  deeper  than  the  first,  and  to  be  succeeded  by  a  harrowing  ;  a 
third  plowing  must  then  be  bestowed  on  the  land,  and  this  succeeded  by  a  fourth, 
which  is  intended  to  bury  the  seed,  unless  heavy  rains  prevent  it. 

This  ought  to  be  the  preparation  for  the  spring  sowing,  but  it  not  unfrequently 
happens  thiat  weather  or  want  of  hands  prevent  the  farmer  from  giving  it,  and  he 
is  forced  to  content  himself  with  two  plowings,  the  first  of  which  is  very  imper- 
fect. Oats  and  large  two-rowed  barley  are  frequently  sown  with  this  scanty 
amount  of  tillage,  because  the  farmer  fears  that  if  he  stops  to  give  more  they 
will  not  be  got  mto  the  ground  soon  enough.  Small  spring  barley,  in  four  rows, 
need  not  be  sown  so  early,  and  it  is  probaole  that  it  is  on  this  account  that  it  is 
preferred  in  those  places  where  the  triennial  rotation  is  in  full  vigor  ;  in  fact,  in 
this  rotation  it  is  so  necessary  that  three  plowings  should  be  bestowed  on  land  in- 
tended for  the  reception  of  barley,  that  the  farmer  must  not  be  deterred  from  fi^v- 
ing  them,  by  anv  fear  of  the  evil  consequences  which  may  result  from  such  a 
late  sowing.  The  tillage  bestowed  on  land  in  the  sprmg  as  a  preparation  for  bar- 
ley, frequently  contributes  far  more  to  loosen  the  soil  than  one  plowing  at  the  end 
01  autumn  given  to  land  which  is  to  be  fallowed  in  the  ensuing  year,  especially  if 
the  spring  is  drier  than  the  latter  end  of  autumn  was. 

The  practice  of  half  plovnng  is  frequently  had  recourse  to  for  the  purpose  of 
fallowing  land.  This  operation  consists  in  raising  slices  of  earth  with  the  plow, 
which  are  turned  over  strips  of  untouched  ground,  which  latter  alternate  with 
the  furrows  emptied  by  the  plow  throughout  the  whole  of  the  field,  and  are  cov- 
ered by  the  furrow  slice :  but  the  slices  must  be  rather  wider  than  the  strips  of 
earth  if  we  would  have  the  latter  entirely  covered  by  them.  This  practice  facili- 
tates the  decomposition  of  stubble,  the  action  of  frost  on  the  ground,  and  the 
loosening  of  the  earth  ;  it  enables  the  harrow  to  act  more  efficiently  on  the  fol- 
lowing sjfring,  to  tear  up  the  couch-grass  and  other  weeds,  and  to  divide  the  soil 
more  completely.  But  this  operation  must  not  be  delayed  too  Icmg,  otherwise, 
on  land  thus  tilled,  the  slice  which  covers  the  strip  will  have  entered  into  vege- 
tation with  it,  and  there  will  be  great  difficulty  in  leveling  the  soil.  This  mode 
of  plowing  prevents  the  land  from  suffering  from  excess  of  humidity,  because  the 
water  runs  into  the  furrows  left  open  by  the  plow  and  leaves  the  slices  dry. 
Sometimes  after  th^  harrowing  the  operation  of  half  plowing  is  repeated  ;  but  on 
this  occasion  the  order  is  reversed,  the  strips  are  transformed  into  furrows,  and 
the  slices  raised  thence  are  inverted  on  the  places  previously  occupied  by  the 
furrows. . 

But  whenever  it  is  practicable  to  plow  the  land  across,  that  will  be  even  more 
beneficial  than  a  second  half  plowing. 

The  operations  of  nlowing  require  constant  attention  from  the  fanner,  or  from 
the  person  who  has  tne  management  of  the  undertaking;  they  must,  in  a  manner 
of  speaking,  never  be  lost  sight  of,  even  though  not  always  able  to  be  present.  If 
he  has  several  plows  at  work,  he  ought  to  put  each  one  under  the  guidance  of 
some  laborer,  and  on  no  account  to  forbear  testifying  his  displeasure  if  he  finds 
the  slices  carelessly  turned  over,  or  the  furrows  crooked  or  uneven ;  should  he 
fail  to  do  this,  the  same  spirit  of  negligence  will  soon  pervade  every  portion  of 
this  operation. 

The  first  plowing  requires  the  greatest  attention ;  every  possible  care  must  be 
taken  to  make  the  slices  of  equal  width  and  depth  throughout.  Next  to  this  op- 
eration, the  one  which  precedes  the  sowings  requires  most  precision  ;  the  inter- 
mediate plowings  are  of  comparatively  but  little  importance.  Should  it  be  ne- 
cessary to  perform  several  plowings  on  different  parts  of  the  farm  at  the  same 
time,  the  most  skillful  laborers  must  always  be  picked  out  for  those  just  men- 
tioned. 

Both  the  eye  and  hand  of  the  master  should  invariably  be  put  in  requisition  to 
see  that  all  the  plows  are  in  proper  working  order,  even  though  the  care  of  all 
the  agricultural  implements  may  be  the  province  of  the  inspector  of  the  in-door 
operations,  or  the  overseer  or  head  laborer. 

In  order  to  make  sure  that  the  laborers  shall  execute  that  quantum  of  work 
which  they  ought  to  do  and  are  able  to  perform  in  a  given  time,  it  is  desirable 
that  large  extents  of  ground  should  be  divided  into  portions  by  driving  in  stakes, 
or  by  parceling  out  the  soil  into  a  certain  number  of  beds ;  such  a  division  will 
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any  inequalities  still  exist  on  the  sur&ce  of  the  soil,  a  harrow  may  be  pasted 
lifflitly  over  it,  after  it  has  been  suffered  to  remain  for  a  while  in  the  state  to 
wnich  it  was  reduced  bv  the  plow ;  this  must  be  done  in  order  to  prevent  the 
seed  from  falling  into  deep  holes,  or  from  being  amassed  too  thickly  in  rows, 
which  always  imures  the  crop.  It  is  seldom,  however,  that  this  occurs  except- 
ing on.  land  carelessly  plowed.  The  seed  is  buried  by  means  of  cross-harrowing, 
or,  where  it  can  be  managed,  of  round  harrowing.  There  are  various  contradic- 
tory opinions  existent  respecting  the  propriety  ofusing  the  extirpator  rather  than 
the  binoir,  to  give  the  ground  its  last  tillage  preparatory  to  sowm^  the  seeds.  It 
appears  to  me  that  the  latter  instrument  is  by  far  the  most  preferable,  because 
where  it  is  made  use  of  there  is  less  danger  of  the  seed  becominc^  accumulated 
in  the  furrows  :  but  then  some  means  must  be  taken  to  prevent  the  cattle  from 
walking  on  the  plowed  land. 

When  the  second  plowing  has  been  performed  during  favorable  weather,  and 
carried  to  a  proper  depth,  all  the  succeeding  tillages  may  be  effected  bv  means  of 
thf  extirpator ;  the  onerations  can  be  much  more  quickly  performea  with  this 
instrument,  and  it  is  decidedly  superior  to  the  plow  on  all  soils  of  a  loose  nature. 
The  promptitude  with  which  thetillaj^e  can  be  effected  by  it  enables  the  fanner 
to  select  tne  most  favorable  period  for  the  performance  of  each  operation ;  it 
breaks  the  clods,  too,  much  more  completely,  and  thus  enables  the  seeds  contain- 
ed in  them  to  vegetate  sooner  and  be  destroyed  with  less  difficultv.  Unfortunate- 
ly, this  instrument  cannot  be  made  use  of  for  the  purpose  of  burying  common 
stable  manure :  where  this  has  to  be  done,  recourse  must,  therefore,  be  had  to 
the  plow  ;  but  if  the  manure  merely  consists  of  a  thoroughly  decomposed  compost 
mixture,  or  of  lime,  the  extirpator  will  be  found  peculiarly  serviceable. 

There  doubtless  are  many  countries  in  which  the  farmers  have  not  the  least 
idea  of  the  necessity  of  bestowing  this  amount  of  labor  and  attention  on  a  fallow. 
The  bein^  compelled  to  reserve  some  pasturage  for  the  cattle  during  *half  the 
summer,  no wever  poor  and  scanty  it  may  be,  obliges,  or  at  any  rate  inclines, 
many  agriculturists  not  to  break  up  the  ground  for  the  purpose  of  fallowing  it 
until  toward  the  end  of  June,  and  to  contmue  this  tillage  in  July  ;  then  there  is 
not  a  moment  to  be  lost  if  we  would  plow  it  three  times  without  deferring  the 
sowing,  the  more  especially  as  this  is  the  period  at  which  the  manure  is  carried. 
These  three  plowings  may  be  sufficient  to  loosen  and  divide  sandy  soils,  and  ren- 
der them  thoroughly  homogeneous  ;  in  fact,  it  is  not  improbable  that  too  great  a 
degree  of  tillage  bestowed  on  them  would  tend  to  injure  rather  than  boiät  the 
ensuing  crops,  by  depriving  the  land  of  its  adherence  and  consistency.  But  three 
plowings  are  far  from  being  sufficient  to  eradicate  all  the  weeds,  consequently, 
m  such  places  the  soil  is  overrun  to  a  dreadful  extent  with  every  description  of 
weed,  and  especially  with  couch-grass  :  this  is  accounted  for  by  the  plowings 
being  so  near  toother  as  not  to  allow  time  for  the  seeds  contained  in  the  clods  to 
germinate.  Besides,  the  manure  caimot  be  sufficiently  divided  and  mixed  up 
with  the  soil  to  enable  the  ßrst  crop  to  derive  those  advantages  from  it  which 
mi^ht  otherwise  be  obtained.  It  not  unfrequently  happens  that  on  fallowing  land 
which  has  been  thus  tilled,  lumps  of  dung  are  found  similar  in  appearance  to 
peat,  and  which  can  with  difficulty  be  broken.  It  is  on  land  thus  cultivated  that 
It  may  with  truth  be  asserted,  manure  produces  less  effect  on  the  first  than  on  the 
second  crop.  For  the  sake  of  a  scanty  pasturage  the  farmers  forego  all  those  ad- 
vantages which  might  be  attained  by  the  sacrifice  of  the  produce  of  their  land 
for  one  whole  year.  Necessity  may  be  pleaded  as  an  excuse  for  this  error,  but 
whence  arises  that  necessity  ? 

The  usual  preparation  for  sprint^  com  is  three  plowings ;  and  in  order  to  have 
time  to  give  tnese,  the  land  is  broKen  up  in  the  autumn  after  the  sowings  of  the 
season  are  completed.  It  is  seldom,  however,  that  the  ground  is  broken  up  im- 
mediately after  the  harvest,  even  in  agricultural  undertakings  where  this  is  prac- 
ticable :  the  old  proverb  "  Let  the  plow  follow  the  sickle,*'  ought  to  be  attended 
to  oftener  than  it  is.  But  whenever  this  is  done,  the  land  may  be  plowed  a  sec- 
ond time  before  winter  comes  on,*  otherwise  that  operation  must  be  performed 


*  I  find  it  m  ezceUent  practice  to  till  my  fidds  once  or  twice  with  the  eztUMtor  fanniedktely  after  harr«« 
•  orer.  TU«  doe«  not  occupy  much  time,  and  the  aeeda  of  thoie  weeds  which  have  that  up  during  tlM 
growth  of  the  autumnal  com  iiave  then  time  to  jfenninate  belbre  they  are  too  deeply  buried.  In  fact,  Ic«- 
not  expatiate  too  largely  on  the  advantage«  which  I  derive  frgpi  the  uae  of  the  extirpator,  and  eAtecially  »^ 
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as  early  in  the  spring  as  the  weather  will  permit.  Properl  v  speaking,  the  second 
plowing  ought  to  be  deeper  than  the  first,  and  to  be  succeeaed  by  a  iuirrowing  ;  a 
third  plowing  must  then  be  bestowed  on  the  land,  and  this  succeeded  by  a  fourth, 
which  is  intended  to  bury  the  seed,  unless  heavy  rains  prevent  it. 

This  ought  to  be  the  preparation  for  the  spring  sowing,  but  it  not  unfrequently 
happens  thiät  weather  or  want  of  hands  prevent  the  farmer  from  giving  it,  and  he 
is  forced  to  content  himself  with  two  plowings,  the  first  of  which  is  very  imper- 
fect. Oats  and  large  two-rowed  baney  are  frequently  sown  with  this  scanty 
amount  of  tillage,  because  the  farmer  fears  that  if  he  stops  to  give  more  they 
will  not  be  got  mto  the  around  soon  enoufi^h.  Small  spring  barley,  in  four  rows, 
need  not  be  sown  so  early,  and  it  is  probable  that  it  is  on  this  account  that  it  is 
preferred  in  those  places  where  the  triennial  rotation  is  in  full  vigor  ;  in  fact,  in 
this  rotation  it  is  so  necessary  that  three  plowings  should  be  bestowed  on  land  in- 
tended for  the  reception  of  barley,  that  the  farmer  must  not  be  deterred  from  giv- 
ing them,  by  any  fear  of  the  evil  consequences  which  may  result  from  such  a 
late  sowing.  Tne  tillage  bestowed  on  land  in  the  spring  as  a  preparation  for  bar- 
ley, frequently  contributes  far  more  to  loosen  the  soil  than  one  plowing  at  the  end 
or  autumn  given  to  land  which  is  to  be  fallowed  in  the  ensuing  year,  especially  if 
the  spring  is  drier  than  the  latter  end  of  autumn  was. 

The  practice  of  half  flowing  is  frequently  had  recourse  to  for  the  purpose  of 
fallowing  land.  This  operation  consists  in  raising  slices  of  earth  with  the  plow, 
which  are  turned  over  strips  of  untouched  ground,  which  latter  alternate  with 
the  furrows  emptied  by  the  plow  throughout  the  whole  of  the  field,  and  are  cov- 
ered by  the  furrow  slice :  but  the  slices  must  be  rather  wider  than  the  strips  of 
earth  if  we  would  have  the  latter  entirely  covered  by  them.  This  practice  facili- 
tates the  decomposition  of  stubble,  the  action  of  irost  on  the  ground,  and  the 
loosening  of  the  earth  ;  it  enables  the  harrow  to  act  more  efficiently  on  the  fol- 
lowing sflring,  to  tear  up  the  couch-grass  and  other  weeds,  and  to  divide  the  soil 
more  completely.  But  this  operation  must  not  be  delayed  too  long,  otherwise, 
on  land  thus  tilled,  the  slice  which  covers  the  strip  will  have  entered  into  vege- 
tation with  it,  and  there  will  be  great  difficulty  in  leveling  the  soiL  This  mode 
of  plowing  prevents  the  land  from  sufiering  from  excess  of  humidity,  because  the 
water  runs  into  the  furrows  left  open  by  the  plow  and  leaves  the  slices  dry. 
Sometimes  after  th^  harrowing  the  operation  of  half  plowing  is  repeated  ;  but  on 
this  occasion  the  order  is  reversed,  the  strips  are  transformed  into  furrows,  and 
the  slices  raised  thence  are  inverted  on  the  places  previously  occupied  by  the 
furrows. . 

But  whenever  it  is  practicable  to  plow  the  land  across,  that  will  be  even  more 
beneficial  than  a  second  half  plowing. 

The  operations  of  plowing  require  constant  attention  from  the  farmer,  or  from 
the  person  who  has  the  management  of  the  undertaking;  they  must,  in  a  manner 
of  speaking,  never  be  lost  sight  of,  even  though  not  always  able  to  be  present  If 
he  has  several  plows  at  work,  he  ought  to  put  each  one  under  the  guidance  of 
some  laborer,  and  on  no  account  to  forbear  testifying  his  displeasure  if  he  finds 
the  slices  carelessly  turned  over,  or  the  furrows  crooked  or  uneven ;  should  he 
fail  to  do  this,  the  same  spirit  of  negligence  will  soon  pervade  every  portion  of 
this  operation. 

The  first  plowing  requires  the  greatest  attention ;  every  possible  care  must  be 
taken  to  make  the  slices  of  equal  width  and  depth  throughout  Next  to  this  op- 
era tioD,  the  one  which  precedes  the  sowings  requires  most  precision  ;  the  inter- 
mediate plowings  are  of  comparatively  but  little  importance.  Should  it  be  ne- 
eessary  to  perform  several  plowings  on  different  parts  of  the  farm  at  the  same 
time,  the  most  skillful  laborers  must  always  be  picked  out  for  those  just  men- 
tioned. 

Both  the  eye  and  hand  of  the  master  should  invariably  be  put  in  requisition  to 
see  that  all  the  plows  are  in  proper  working  order,  even  though  the  care  of  all 
the  agricultural  implements  may  be  the  province  of  the  inspector  of  the  in-door 
operations,  or  the  overseer  or  head  laborer. 

In  order  to  make  sure  that  the  laborers  shall  execute  that  quantum  of  work 
which  they  ought  to  do  and  are  able  to  perform  in  a  given  time,  it  is  desirable 
that  large  extents  of  ground  should  be  divided  into  portions  by  driving  in  stakes, 
or  by  parceling  out  the  soil  into  a  certain  number  of  beds ;  such  a  division  will 
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also  be  found  useful  for  distributing  the  manure,  the  seed,  and  Tarious  other  ope> 
rations. 

In  large  agricultural  undertakings  is  it  advisable  to  employ  sereral  plows  oa 
one  bed,  or  to  divide  them  among  the  different  ridges  ?  There  are  many  farm- 
ers who  make  use  of  ten  or  twelve  plows  one  after  another,  and  thus  plow  toler- 
ably larfire  beds  of  land  in  but  few  plow-lines ;  this  plan  is  adopted  in  order  to 
render  the  task  of  overlooking  the  laborers  one  of  less  difficulty,  and  to  enable 
one  bailiff  or  overseer  to  direct  the  operation  of  all  the  instruments  at  once,  and 
superintend  the  plowing.  Others  either  only  put  one  plow  on  each  ridge,  or  at 
most  not  more  than  two  or  three :  (his  is  my  practice.  The  latter  appears  to  be 
the  best  mode  of  proceedingr,  when  we  come  to  consider  that  if  several  plows  are 
at  work  one  after  another  they  will  all  be  stopped  by  the  slightest  disarrange- 
ment of  the  foremost  one.  Besides,  while  thus  working  after  each  other  one  will 
cover  the  faults  of  another,  so  as  to  render  it  impossible  to  discover  which  of  the 
laborers  work  well,  and  which  badlv ;  the  master  or  overseer  is  consequently  un- 
able to  appreciate  the  degree  of  skill  manifested  by  each  of  his  men.  It  is  im- 
possible to  make  teams  and  laborers  work  together  whose  activity,  strength,  and 
skill  are  not  equal.  Lastly,  unless  the  beds  are  left  unfinished,  almost  all  the 
plows  are  obliged  to  stand  still  while  one  or  two  of  them  are  finishing  the  oper- 
ation. 

It  is  eas^  to  distribute  several  plows  over  the  same  field,  and  yet  allow  them 
to  be  sufficiently  near  together  to  admit  of  all  being  under  the  surveillance  of  one 
person,  without  putting  them  on  the  same  bed  or  ridge ;  all  that  is  requisite  to 
be  done  is  carefully  to  mark  out  the  ridges,  and  to  allot  to  each  plow  its  own. 

The  borders  or  mounds  of  earth  at  the  extremity  of  the  ridges,  and  on  which 
the  team  turns  in  order  to  commence  a  fresh  furrow,  require  particular  attention 
and  examination,  because  the  pressure  of  the  feet  of  the  cattle  on  those  parts 
hardens  the  earth  excessively.  If  the  land  is  plowed  outward,  in  order  to  form 
a  ridge,  they  frequently  oppose  a  high  bank  to  the  drainage  of  water;  if  the 
ground  is  plowed  inward  the  water  collects  in  the  middle  furrow ;  it  is  better, 
therefore,  to  give  them  only  one  inclination,  or,  in  other  words,  to  turn  over  all 
the  slices  on  the  same  side. 

Plowing  can  only  be  productive  of  all  the  advantages  which  it  is  capable  of 
producing  when  the  ground  is  in  a  proper  state  to  benefit  by  that  operation ;  that 
IS  to  say,  when  it  is  sufficiently  dry  and  friable,  and  inclined  to  divide.  When 
the  soil  is  moist,  so  much  so  that  the  slices  adhere  together,  and  the  friction  of 
the  plow  forms  a  shining  crust,  which  when  dry  becomes  extremely  hard,  it  di- 
vides into  lumps  harder  even  than  the  soil  was  before  it  took  place ;  and  these 
lumps  part  again  into  clods  of  various  sizes,  which  it  is  almost  impossible  to 
break  until  they  have  been  acted  upon  and  restored  to  their  primitive  permeabil- 
ity by  the  action  of  the  atmosphere  and  of  frost.  It  may  easily  be  supposed  that 
such  a  plowing  neither  destroys  the  weeds  themselves  nor  such  of  their  seeds  as 
are  contained  in  the  soil ;  the  couch-grass  is  onlv  multiplied  by  being  cut :  be- 
sides, the  labor  of  this  operation,  which  is  in  itself  so  useless,  is  very  fatiguing  to 
the  draught  cattle.  On  the  other  hand,  the  plowing  is  equally  laborious,  both 
to  the  laborers  and  to  the  cattle,  when  the  ground  is  too  dry,  especially  if  badly 
constructed  wheel-plows  are  used ;  the  soil  does  not  in  this  case  divide  equally, 
but  splits  into  clods.  Nevertheless,  with  the  help  of  good  implements,  and  with 
an  accession  of  draught  power,  the  operation  can  be  performed  under  these  cir- 
cumstances ;  and  the  only  inconvenience  attendant  on  the  plowing  of  dry  soils  is 
the  expenditure  of  time  and  labor ;  for  the  clods  just  spoken  of  fall  to  pieces  as 
soon  as  ever  a  heavy  rain  comes  on,  and  form  a  very  permeable  and  friable  soil. 
In  all  cases  it  is  of  the  greatest  possible  importance  that  the  period  at  which  the 
soil  possesses  that  degree  of  humidity  which  is  most  favorable  to  the  operation 
should  be  chosen  for  the  plowing  of  stiff  clays.  And  as  this  favorable  degree  of 
moisture  does  not  pervade  whole  farms  or  even  whole  fields  at  the  same  timie,  it 
requires  constant  and  vigilant  attention  on  the  part  of  the  farmer  to  enable  him 
to  seize  on  the  exact  moment  which  is  propitious  to  each  particular  spot. 

It  is  by  his  attention  to  these  minutiae  that  the  scientific  is  distinguished  from 
the  merely  practical  agriculturist ;  and  this  circumstance  alone  will  frequently 
render  the  crops  of  the  former  far  superior  to  those  of  the  latter.  The  places 
which  are  most  difficult  to  be  plowed  ought  to  be  taken  at  the  most  favorable 
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period,  and  all  the  manual  and  draught  power  which  the  farmer  has  at  his  dis- 
posal brought  into  play  for  the  purpose ;  it  is  often  of  the  utmost  importance  that 
not  a  single  day  should  be  lost 

The  English  [in  some  counties — ^£d.]  designate  that  state  of  the  soil  in  which 
it  is  exactly  fit  to  be  plowed,  by  the  word  tid.  They  say  <*  the  soil  has  now  the 
tid,"  (X  "  the  land  was  plowed  or  sown  at  good  tid"  Our  laborers  say  '<  the 
soil  is  now  gaare,^^  or  it  has  been  plowed  or  sown  at  the  most  favorable  period. 
The  French  say,  **  the  soil  is  now  de  prise f"*^  or  <*  it  has  been  plowed"  en  ban 
temps» 

It  is  necessary  to  select  the  moment  for  barrowins  with  even  more  care  than 
that  for  plowing ;  the  state  of  the  soil  will  always  determine  the  expediency  of 
>erforming  the  harrowing  at  once,  or  deferring  it  to  some  future  period.  It  is, 
Joubüess,  exceedingly  desirable  that  the  soil  should  be  left  for  a  certain  period 
in  the  state  to  which  it  was  reduced  by  the  action  of  the  plow,  because  it  is  then 
brought  into  closer  contact  with  the  atmosphere,  and  a  great  portion  of  the  weeds 
contained  in  it,  as  well  as  their  roots,  withered  and  dried  up ;  in  general,  there- 
fore, it  is  better  not  to  harrow  the  soil  immediately  after  the  plowmg.  I  should 
not,  however,  advise  any  one  to  postpone  the  harrowing  until  a  few  days  before 
the  ensuing  plowing,  because  in  that  case  those  seeds  of  weeds  contained  in  the 
soil  have  not  time  to  germinate ;  besides  the  roots  of  the  weeds  cannot  then  be 
so  easily  separated  from  their  hold  in  the  soil  and  nulled  up.  Hence  it  will  ap- 
pear that  the  best  period  for  harrowing  is,  as  nearly  as  possible,  the  middle  of 
that  space  of  time  which  intervenes  between  one  plowing  and  another ;  but  this 
must  not  be  thought  to  be  applicable  to  every  kind  of  soil  indiscriminately,  and 
can  only  be  considered  as  a  general  rule  when  applied  to  such  as  do  not  resist 
the  action  of  the  harrow  when  they  have  got  rid  of  their  superabundant  moisture. 

Tenacious  soils  which  become  l^arder  the  more  they  are  impregnated  with  wa- 
ter, require  that  the  exact  moment  when  they  can  be  divided  with  least  difficulty 
should  be  embraced  for  harrowing  them ;  it  is  dangerous  to  allow  this  to  pass  \ 
by,  especially  if  the  temperature  seems  settled ;  thus  it  is  often  advisable  to  nar- 
row land  on  the  same  day  on  which  it  is  plowed.  It  is  on  this  account  that  in 
some  countries,  the  soil  of  which  is  of  an  argillaceous  nature,  it  is  customary  to 
attach  a  third  horse  to  the  trace  of  the  risht-hand  horse  attached  to  the  plow, 
which  animal  draws  a  little  harrow,  and  thus  divides  the  soil  immediately  after 
the  plow  has  passed  over  it.  Young  horses  which  require  training,  or  weak  an- 
imals, are  employed  in  this  work. 

CLEARING  LAND. 

It  is  seldom  that  uncultivated  land  can  be  plowed  until  after  it  has  been  clear- 
ed ;  nevertheless,  we  have  permitted  our  instructions  with  respect  to  the  former 
to  precede  those  relating  to  the  latter,  because  they  constitute  an  introduction  to 
what  we  shall  now  have  to  say ;  and,  besides,  a  farmer  always  plows  the  arable 
\  land  he  has  already,  before  he  attempU  to  clear  and  take  in  fresh  portions. 

In  order  not  to  separate  the  various  portions  of  this  subject,  we  must  here  en- 
ter into  an  examination  not  only  of  the  manner  in  which  the  operation  of  clear- 
ing should  be  conducted,  but  also  of  those  financial  considerations  which  must 
not  be  lost  sight  of  in  such  an  undertaking. 

That  the  chief  part  of  waste  land  mifht  be  turned  to  advantage,  is  a  question 
which  admits  of  no  doubt  whatever.  Land  covered  with  furze ;  the  soil  of  an- 
cient forests  overrun  with  this  plant,  or  covered  by  stagnant  water  ;  those  moving 
sands  which  are  often  carried  from  place  to  place  by  the  wind,  and  threaten  de- 
struction to  the  neighboring  country ;  neglected  tracts  which  yield  nothing  at  all, 
or  at  most  but  a  scanty  return  ;  in  short,  almost  all  kinds  of  land  are  susceptible 
of  some  kind  of  tillage,  and  capable  of  yielding  certain  varieties  of  produce.  But 
operations  of  this  nature  are  not  always  attended  with  profit ;  on  the  contrary,  it 
often  happens  that  land  thus  brought  into  cultivation  eventually  costs  as  much, 
if  not  more,  than  it  would  have  been  necessary  to  give  for  the  purchase  of  such 
as  was  already  in  a  state  of  cultivation. 

Even  when  the  plan  of  proceeding  in  conducting  these  operations  is  such  as 
positively  to  ensure  success,  the  ouuay  of  money  which  they  require,  and  the 
time  which  they  occupy,  are  so  considerable,  that  whoever  thinks  of  undertaking 
such  improvements  should,  in  the  first  place,  carefully  consider  whether  or  not 
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it  will  be  in  his  power  to  cany  tkem  out,  and  whether,  during  their  progress»  he 
may  not  find  cause  to  regret  the  expenditure  of  so  much  labor  and  capital  upon 
them.  Both  public  and  private  interest  demand  that  undertakings  of  this  nature 
should  rather  be  leA  altogether  unattempted  than  abandoned  in  the  middle  or 
imperfectly  executed.  It  often  happens  that  those  sacrifices  which  have  been 
made  for  the  sake  of  bringing  fresh  portions  of  land  into  cultivation  are  not  fol- 
lowed by  any  satisfactory*  returns,  because  they  have  not  been  carried  out  to  the 
requisite  extent.  Indeed,  it  is  by  no  means  uncommon  for  land  thus  treated  to 
become  even  more  sterile  than  it  was  before.  A  pasture  capable  of  keeping 
sheep,  or  land  on  which  bushes  and  small  trees  grew,  may  by  these  means  be 
reduced  to  the  condition  of  a  barren  waste.  Such  occurrences  frighten  and  dis- 
courage the  descendants  of  those  who  have  engaged  in  such  speculations  for 
several  generations,  and  cause  them  to  blame  their  ancestors  for  having  deprived 
the  other  lands  on  their  estate  of  that  cultivation  and  manure  which  would  hcve 
benefited  them  so  materially,  and  wasted  it  in  a  vain  speculation. 

When,  therefore,  such  an  undertaking  is  in  contemplation,  it  is  of  the  utmost 
importance  that  all  the  circumstances  connected  with  the  locality  in  which  it  is 
to  be  executed  should  be  carefully  examined,  and  an  exact  estimate  of  what  may 
be  the  value  of  the  land,  and  how  much  that  may  be  influenced  by  position,  &c, 
made.  It  must  also  be  considered  under  all  the  relations  pointed  out  in  the  trea- 
tise on  "Agronomy,"  and  in  that  division  which  relates  to  the  "  Valuation  of  Es- 
tates." 

It  is  also  necessary  to  inquire  whether  we  possess  an  absolute  right  of  property 
over  the  land ;  whether  we  can  dispose  of  it  by  legacy  or  by  sale ;  or  whether,  on 
the  other  hand,  we  possess  but  a  limited  right  in  it.  Ail  liabilities  attached  to 
the  soil,  or  taxes  based  upon  the  amount  of  produce  which  are  likely  to  intrench 
so  largely  on  the  returns  as  to  exceed  the  profit  arising  from  the  improvement  of 
the  soil,  and  thus  annihilate  the  advantages  which  might  have  been  expected  to 
accrue,  must  be  taken  into  account.    Tithes  too  often  actually  destroy  the  profits. 

It  is  likewise  necessary  to  be  well  assured  that  the  requisite  number  of  labor- 
ers for  carrying  on  the  work  can  always  be  procured  in  the  neighborhood,  and 
also  that  the  labor  which  may  be  expected  from  them  is  proportionate  to  the  wa- 
ges which  they  demand ;  whether  it  is  necessary  to  provide  oneself  with  the 
teams  which  will  be  required,  and  maintain  them  upon  purchased  fodder,  or  on 
the  other  hand,  whether  the  beasts  of  draught  which  must  be  employed  in  the 
operation,  can  be  hired  in  the  neighborhood.  Finally,  and  this  perhaps,  ou^ht  to 
be  the  first  consideration,  whether  we  shall  have  at  our  disposal  for  a  sufliciently 
long  period  the  amount  of  capital  requisite  to  cover  all  the  outlay,  and  whether 
we  can  dispense  with  the  interest  of  it  during  the  whole  time  that  the  improve- 
ments are  m  progress. 

There  are  two  cases,  in  particular,  which  require  to  be  well  distinguished. 
Either  the  clearing  is  to  be  performed  in  the  neighborhood  of  an  agricultural  es- 
tablishment already  organized,  and  carried  on  in  connection  with  it,  so  that  it 
may  be  performed  with  the  same  teams,  laborers,  and  resources,  and  at  the  most 
convenient  periods ;  or  an  entirely  new  establishment  is  to  be  organized  upon  the 
very  soil  submitted  to  the  operation,  and  the  agriculturist  has  to  look  to  that  soil 
for  the  means  of  cultivating  and  improving  it. 

In  the  former  case,  the  difiiculties  to  be  encountered  are  not  so  great  as  in  the 
latter.  Nevertheless,  it  is  necessary  maturely  to  consider  in  what  manner  the 
land  about  to  be  brought  into  cultivation  can  oest  be  placed  in  connection  with 
the  existing  establishment,  and  to  determine  to  what  extent  the  old  and  new  por- 
tions of  soil  will  be  able  to  assist  each  other ;  how  they  can  be  blended  together 
so  as  to  form  a  well-regulated  and  well-proportioned  whole;  and,  above  all 
things,  carefully  to  inquire  whether  the  nature  and  situation  of  the  land  about  to 
be  enclosed  will  admit  of  its  being  subjected  to  the  same  rotation  as  the  rest»  or 
whether  the  system  of  cultivation  employed  on  it  must  be  different  from  that  of 
any  of  the  rest  of  the  farm  lands. 

In  effecting  such  an  addition  to  the  land,  it  is  not  unusual  to  fall  into  one  of 
two  extremes. 

Sometimes  the  old  land  is  neglected  from  a  predilection  for  the  new  and  the 
entire  resources  of  the  estate  exclusively  devoted  to  the  latter,  to  the  manifest 
detriment  of  the  whole.    The  consequence  of  this  is,  that  the  net  profit  is  often 


diminished  during  a  loDff  series  of  years ;  or,  on  the  other  hand,  and  most  fre- 
quently, the  new  land  after  having  Deen  broken  up  is  treated  merely  as  an  acces- 
sory to  that  portion  preriously  in  a  state  of  cultivation.  It  is  exhausted,  depriv- 
ed of  all  its  nutritive  principles  and  power  by  being  made  to  bear  a  series  of  crops 
intended  for  sale  or  for  home  consumption,  without  rendering  back  to  the  soil 
whence  they  sprang  the  manure  arising  from  it.  This  mode  of  proceeding 
is  based  upon  the  erroneous  supposition  that  the  soil  naturally  contains  a  suffi- 
cient quantity  of  nutritive  matter  to  enable  it  to  produce  a  succession  of  crops ; 
and  when  this  is  exhausted,  a  moderate  manuring  with  dung  will  restore  it  to  a 
state  of  fertility.  Experience  has,  however,  clearly  proved,  that  when  newly 
cultivated  soils  have  been  thus  impoverished,  they  do  not  recover  their  condition 
until  after  having  been  repeatedly  manured,  and  without  such  treatment  actually 
yield  no  profit.  Under  such  circumstances,  they  are  usually  abandoned  in  their 
exhausted  state  as  barren  and  useless  soils,  incapable  even  of  affording  a  scanty 
sustenance  to  sheep,  and  are  made  use  of  as  scare-crows  to  frighten  other  persons 
and  deter  them  from  entering  into  speculations  of  a  similar  nature. 

The  rule  which  it  is  most  important  to  observe,  and  which  can  never  be  trans- 
gressed with  impunity,  is  to  endeavor  to  derive  a  sufficient  quantity  of  substantial 
fodder  from  the  newly  cultivated  land  to  admit  of  a  larger  number  of  cattle  being 
maintained.  Unless  this  land  consist  of  an  alluvial  soil  of  great  natural  fertility, 
it  will  be  necessary  to  cause  it  to  bear  at  least  two  crops  of  fodder,  or  else  be 
laid  down  to  grass  during  that  period  ;  for  each  crop  of  com  obtained  from  it,  and 
the  whole  of  the  manure  resultmg  from  the  consumption  of  its  produce,  must  be 
bestowed  upon  it.  If  this  is  not  done,  an  equal  extent  of  the  old  fields  must  be 
laid  down  to  grass,  instead  of  the  newly  cleared  land,  and  the  manure  produced 
by  the  cattle  fed  up<»i  such  pastures  devoted  to  the  improvement  of  the  latter. 
But  under  such  circumstances,  even  though  the  plan  thus  described  may  be  capa- 
ble of  effecting;  the  fertilization  of  the  newly  cleared  lands,  still,  if  the  earth  of 
which  the  soil  is  composed  be  of  a  very  light  and  porous  nature,  it  must  not  be 
submitted  to  the  action  of  the  plow  for  several  successive  years,  unless  care  be 
taken  to  alternate  the  corn  crops  with  crops  of  clover  and  other  fodder  plants ; 
otherwise  the  land  will  be  deprived  of  all  its  consistency.  In  a  word,  in  the  dis- 
tribution of  newly  cleared  land,  we  must  endeavor  to  give  to  the  whole  of  the  ag- 
rtcultuml  establishment  that  equilibrium  and  those  just  proportions  which  wfli 
ensure  its  success,  and  avoid  all  risk  of  disturbing  the  hannony  of  the  whole. 

The  difficulties  to  be  surmounted  are  much  greater  when  the  operation  of 
clearing  has  to  be  undertaken  ui  a  remote  situation,  and  a  new  agricultural 
establishment  founded  and  arranged  on  the  land  itself.  In  such  cases,  it  is  per- 
fectly impossible  to  do  without  cattle,  if  we  would  bestow  that  quantity  of  ma- 
nure on  the  soil  which  is  indispensable  to  its  fertility ;  these  cattle  cannot  be 
maintained  without  an  adequate  supply  of  fodder,  and  the  fodder  cannot  be  raised 
unless  the  soil  is  manured  and  tilled.  These  things  are  naturally  dependent  up- 
on one  another :  it  is  therefore  necessary,  in  the  first  place,  to  brmg  the  soil  into 
a  productive  state ;  and  this  is  the  founoation  of  the  whole  undertaking.  Conse- 
quently, we  may  consider  it  as  an  invariable  rule  and  fundamental  principle,  that 
in  the  first  place,  a  portion  only  (greater  or  less  according  to  circumstances)  of 
the  land  which  is  to  be  cleared  shall  be  broken  up  and  brought  into  cultivation, 
and  then  the  clearing  be  gradually  extended  to  the  remainder ;  the  first  portion 
must  be  brought  into  as  ^ood  condition  as  possible,  by  bestowing  upon  it  all  the 
labor  and  manure  which  it  requires,  in  order  that  it  may  be  able  to  produce  those 
crops  which  will  serve  to  supply  the  subseauently  cleared  pieces  of  land  with  the 
manure  necessary  for  their  fertilization,  ana  thus  serve  as  the  basis  of  the  whole 
undertaking. 

If  the  teams  required  for  the  execution  of  the  tillage  operations  of  the  first  por- 
tion of  land  can  be  hired  in  the  neighborhood,  it  will  be  found  more  economical 
to  employ  them,  although  paying  highly  for  them,  than  to  keep  teams  belonging 
to  the  establishment ;  unless,  indeed,  employment  can  be  found  for  the  latter 
throughout  the  whole  of  the  year.  If  the  proprietor  should  have  an  agricultural 
estabhshmeiu  at  no  very  great  distance,  it  will  perhaps  be  most  advantageous  to 
send  the  teams  thence  to  the  new  estate,  during  that  portion  of  the  year  at  which 
they  can  best  be  spared« 
It  is  seldom  that  cattle  can  be  maintained  at  first,  on  account  of  there  not  be- 
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iD^  a  sufficient  supply  of  that  kind  of  fodder  which  they  require,  and  because,  if 
they  were  purchased  under  such  circumstances,  they  would  eyentually  cost  more 
than  they  would  repav.  Sheep,  on  the  contrary,  may  almost  always  be  main- 
tained, for  no  one  would  think  of  attempting  to  cultivate  spots  so  barren  as  not 
to  be  capable  even  of  yielding  a  scanty  sustenance  to  these  animals.  Should 
there  not  be  a  sufficient  quantity  of  fodder  at  first  for  the  maintenance  of  the 
sheep  durine  the  winter,  only  such  as  are  intended  to  be  slaughtered  must  be 
kept.  But  the  requisite  amount  of  pasturage  will  soon  be  obtained  if  the  ani- 
mals are  penned  on  the  laud  which  has  been  sown  with  fodder  plants,  and  if  only 
such  plants  have  been  sown  as  are  of  rapid  growth,  as  spurr}",  radishes,  rape, 
buckwheat,  &c.,  and  the  sheep  that  are  fattening  are  'made  to  eat  them  while 
green.  After  these  plants  have  been  gathered  or  eaten  off  the  ground,  the  sheep 
must  again  be  penned  on  it ;  and  subsequently  it  may  be  sown  with  ^ain,  inter- 
'mixed  with  red  or  white  clover,  according  to  the  nature  of  the  soil,  in  order  to 
obtain  fodder  from  it  or  leave  it  as  pasture  land.  When  a  portion  of  the  land  to 
be  cleared  has  thus  been  brought  into  a  state  of  cultivation,  the  clearing  may  be 
continued  from  year  to  year ;  and  the  establishment  will  soon  be  in  a  sufficiently 
prosnerous  state  to  be  able  to  support  horned  cattle  and  produce  stable  manure. 

W  hen  a  soil  which  has  been  left  for  some  years  in  the  state  of  jMisture  land, 
after  having  been  previously  sown  with  clover,  is  broken  up,  plentiful  crops  will 
be  obtained  from  it ;  and  this  portion  will  yield  not  only  com  enough  for  supply- 
ing the  establishment  with  bread,  but  also  the  quantity  of  fodder  requisite  for 
the  maintenance  of  the  horses  ;  and  then  is  the  time  to  effect  a  complete  and 
perfect  organization  of  all  the  several  parts  of  the  establishment. 

At  the  commencement  of  such  an  undertaking,  the  first  and  only  point  to  be  at- 
tended to,  is  the  means  of  obtaining  fodder,  and  through  it  manure.  It  wül,  gen- 
erally speaking,  be  necessary,  for  a  considerable  period,  to  abandon  all  idea  of  ob- 
taining any  net  profit ;  iadeed,  it  will  rather  be  desirable  to  devote  a  second 
amount  of  capital  to  the  tillage  of  the  land  which  we  wish  to  improve  and  bring 
into  cultivation,  and  advance  certain  sums  for  that  purpose,  which,  may,  how- 
ever, be  gradually  diminished  every  year.  This  outlay,  and  the  interest  which 
it  would  have  yielded  under  investment,  will  be  amply  repaid  by  the  increase  of 
produce  which  will  eventually  be  obtained  from  the  soil.* 

From  what  has  already  been  said,  it  will  be  evident  that  the  operation  of  clear- 
ing and  improving  land,  when  executed  upon  soils  of  ordinary  fertility,  absolutely 
requires  a  command  of  pecuniary  resources,  united  with  a  great  deal  of  ability, 
zeal  and  patience.  No  person  ought,  therefore,  ever  to  undertake  it  who  is  short 
of  money,  or  who  is  not  largely  gifted  with  experience  and  perseverance  ;  al- 
though it  too  often  happens  that  persons  who  possess  least  of  all  these  qualifica- 
tions, are  the  very  men  who  engage  in  such  speculations.  Many  agriculturists 
have  been  completely  ruined  by  operations  of  this  nature ;  even  when  the  soil  on 
which  they  worked  was  of  a  very  good  quality,  they  have  been  compelled  to 
abandon  the  enterprise  without  bringing  it  to  a  favorable  conclusion.  Under  the 
most  favorable  circumstances,  the  soil  does  not  attain  any  great  degree  of  fertil- 
ity, if  from  any  cause  it  has  been  impossible  to  bestow  the  full  amount  of  outlay 
which  it  requires,  and  of  tillage  upon  it ;  unless,  indeed,  it  is  naturally  possessed 
of  an  almost  inexhaustible  quantity  of  nutrition  and  richness,  as  is  the  case  with 
the  marshes  of  the  Oder  and  the  Wartha. 

At  all  events,  clearing  of  land  is  an  undertaking  not  at  all  adsmted  to  the  cir- 
cumstances and  resources  of  small  farmers,  or  of  the  peasantry.  Even  if  any  one 
were  inclined  to  assist  men  of  this  class  in  such  operations  by  pecuniary  advance, 
they  would  be  unable  to  extend  their  views  through  a  long  series  of  years ;  they 
would  require  to  reap  the  fruits  of  their  labor  at  once.  There  is  certainly  every 
reasonable  ground  for  expecting  a  speedy  return  of  capital  when  the  soil  to  be 
cleared  has  been  for  years  old  forest  or  pasture  land,  supposing  that  an  exhaust- 
ing system  of  cultivation  is  resorted  to,  and  the  land  by  repeated  plowings,  with- 
out any  attempt  at  obtaining  the  means  of  maintaining  cattle  and  procuring  ma- 
nure, is  made  to  produce  a  rapid  succession  of  crops  intended  for  sale.  But  it 
must  be  remembered  that  such  a  course  of  proceeding  will  soon  reduce  any  soil, 

*  See  the  "  Annalen  det  Ackerbaues,"  1806,  toL  yrii.  p.  313.  in  which  wiB  be  fottod  a  deuOed  account  tad 
ite  of  a  project  for  clearing  an  extent  of  oncultiTated  ground. 


however  naturally  rich,  to  a  state  of  absolute  sterility ;  and  that  when  in  that 
state  it  certainly  may  be  made  to  keep  a  few  sheep  from  absolute  starration,  but 
is  incapable  of  nourishin£[  or  fattening  them.    There  is  no  country  on  which  so 

Seat  an  eztoit  of  wasteland  has  been  brought  into  cultivation  within  the  last 
.If  centuiY,  as  has  been  in  Scotland  and  the  north  of  England.  In  both  these 
countries  the  clearing  has  been  for  the  most  part  successfully  performed  by  soci- 
eties instituted  expressly  for  the  purpose,  the  members  of  which  actively  interest- 
ed themselves  in  the  matter.  These  societies  purchased  an  extensive  tract  of 
land,  and  caused  it  to  be  cleared  under  the  superintendence  of  a  very  able  man  ; 
then,  when  it  had  been  prepared  for  tillage,  and,  in  many  cases,  not  until  it  was 
actualljr  brought  into  a  state  of  complete  cultivation,  it  was  sold  in  separate  por- 
tions, either  with  or  without  the  buildings,  or  else  farmed  out.  But,  on  the  oth- 
er hand,  these  clearing  operations  have  never  been  successful  when  the  land  has 
been  parceled  out  before  the  clearing  was  performed ;  for  the  petty  farmers  have 
then,  as  in  our  own  country,  been  invariably  ruined. 

When  some  substance  adapted  for  the  purpose  of  manuring  the  soil  is  found 
upon  it,  as  marl,  mould,  peat,  lime,  &c.,  the  clearing  may  be  accomplished  in 
much  less  time.  The  operation  is  equally  fecilitatä  when  irrigated  meadows 
can  be  formed  by  stopping  the  course  of  small  rivers  or  brooks,  or  accumulating 
the  waters  of  springs ;  when  such  accessories  can  be  attained,  they  should  aP 
ways  be  attended  to  at  once. 

The  first  things  to  be  done' are  carefully  to  determine  on  the  manner  in  which 
the  land  about  to  be  cleared  can  best  be  turned  to  account ;  to  lay  down  a  plan  of 
operation  which  is  drawn  up  with  due  regard  to  the  nature  of  the  soil  and  the 
ends  proposed  to  be  derived  from  it ;  and  to  precisely  and  perseveringly  adhere 
to  such  a  plan  when  once  it  is  arranged.  It  is  highly  important  that  the  im- 
provement of  the  land  should  be  commenced  at  that  part  which  is  most  capable 
of  being  converted  into  meadow  or  pasture  ground,  even  though  it  should  be  de- 
termined to  submit  this  land  to  the  plow  at  some  future  .period  ;  by  so  doing,  a 
supply  of  manure  will  be  ensured,  and  the  fertility  of  those  portions  of  land  sub- 
sequently cleared  will  be  increased. 

It  is  upon  the  soil  of  ancient  forests  that  operations  of  this  nature  are  usually 
performed,  and  it  is  upon  such  soils  that  they  are  attended  with  the  greatest  ad- 
vantages and  success,  Doth  as  regards  the  person  by  whom  they  are  undertaken 
and  society  in  general.  The  pres^vation  of  old,  decayed  forests  is  not  at  all  like- 
ly to  remedy  those  evils  which  are  constantlv  complained  of,  arising  from  a 
scarcity  of  wood.  To  remedy  this  evil  it  is  rather  necessary  to  pull  up  all  sickly 
and  isolated  trees,  to  extirpate  bushes,  and  establish  thickly  planted  and  well  en- 
closed forests.  There  are  many  countries  possessing  little  forest  land  in  which  a 
scarcity  of  wood  is  not  more  felt  than  it  is  in  others  in  which  forests  and  woods 
occupy  a  considerable  portion  of  the  surface.  In  many  cases  it  would  be  advisa- 
ble and  beneficial  to  enclose  and  convert  into  plantations  those  com  lands  which 
have  been  well  cultivated,  but  have  become  exhausted  ;  and  thus  gradually  ex- 
tirpate and  replace  the  old  foreste,  and  convert  them  into  com  lands.  The  soil 
of  forest  land  usually  contains  a  sufficient  quantity  of  nutritious  matter  to  enable 
it  to  produce  both  crops  of  fodder  and  of  corn,  even  without  heius  manured  with 
dung;  and,  consequently,  will  yield  an  immediate  return  for  we  expenses  of 
clearing,  without  being  exhausted  by  so  doing. 

It  cannot  be  denied  that  the  extirpation  of  trees  and  bushes  often  requires  a 
great  deal  of  labor,  and,  therefore,  various  machines  have  been  invented  for  the 
purpose  of  performing  the  operation  with  greater  facility.  But  these  contrivan- 
ces nave  not  as  yet  exhibited  any  decided  advantages ;  and  it  now  appears  to  be 
a  well  attested  tact,  that  it  is  not  in  the  power  ofmechanical  science  to  invent 
any  machine  possessed  of  sufficient  force  to  uproot  large  and  old  trees. 

The  clearing  of  wood  and  forest  land  is  in  general  performed  by  task  work, 
the  price  bein^  regulated  either  by  acres,  or  by  the  number  of  cords  or  fathoms 
of  wood  resultmg  from  the  process.  In  this  case,  care  is  taken  to  stipulate  defi- 
nitely that  the  ground  shall  be  cleared  of  roots  as  thoroughly  as  possible :  very 
frequently  the  heads  of  the  trees,  or,  in  other  words,  the  portion  of  the  lower 
part  of  the  trunk  from  which  the  roots  grow,  or  from  which  the  stem  is  separatp 
ed,  are  given  as  payment  for  the  labor  of  clearing  land. 

When  the  ground  is  overrun  with  the  roots  of  black-thom,  brambles,  or  even 
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by  the  stumps  of  oak,  elm,  ash,  or  maple  trees,  it  is  very  difficult  to  clear  it  so 
complete!?  as  to  prevent  the  roots  from  throwing  up  new  shoots.  The  trouble  of 
this  may  be  saved  if  the  ground  is  to  be  suffered  to  remain  for  several  years  as 
pasture  or  meadow  land ;  it  will  then  be  sufficient,  after  having  torn  up  the  prin- 
cipal roots,  to  cut  away  the  smaller  ones  to  a  depth  of  a  few  mches  below  the 
surface  of  the  soil,  and  then  to  level  the  ^roimd  as  evenly  as  possible.  If  the 
roots  throw  up  fresh  shoots,  these  latter  will  usually  be  very  vigorous  on  the  first 
year  ;  but  then  they  may  be  mowed  at  the  same  time  with  the  grass  as  close  to 
the  ground  as  possible,  and  the  quantity  of  hay  is  thereby  increased.  On  the  ! 
second  year  the  number  of  shoots  put  forth  is  ereater,  but  they  are  more  weakly» 
and  the  roots  themselves  rarely  survive  the  third  year ;  in  most  instances  they 
decay  and  die  awa^»  and  thus  become  converted  into  manure.  When  this  has 
taken  place,  there  is  nothing  to  prevent  the  land  from  being  submitted  to  the  ac- 
tion ofthe  plow,  and  well  turned  up.  If,  on  the  contrary,  the  soil  be  converted 
into  com  land  before  it  has  been  carefully  cleared  of  ail  the  roots  contained  in  it, 
the  latter,  favored  by  the  tillage,  put  forth  their  shoots  with  great  vigor,  and 
their  extirpation  then  becomes  exceedingly  difficult. 

Next  to  the  soil  of  ancient  forests,  waste  lands  and  common  pasturages  are 
most  generally  cleared,  after  having  been  parceled  out  among  those  persons  who 
^can  lay  any  claim  to  them,  or  after  these  persons  have  been  authorized  to  bring 
their  land  mto  a  state  of  cultivation.  Land  of  this  description  is  usually  in  a  most 
disordered  condition,  the  surface  being  rugged  and  uneven,  and  covered  with 
mole-hills,  ant-hills,  and  old  stumps  of  trees  and  bushes.  In  the  clearinfi^  of  for- 
ests, the  greatest  difficulty  is  presented  by  the  root^  ofthe  trees  ;  but  in&e  lands 
of  which  we  are  speaking,  the  main  point  to  be  overcome  is  the  tuif,  which  is 
always  more  compact  and  tenacious  than  that  which  is  formed  under  the  shade 
of  trees,  or  has  been  constantly  covered  with  leaves. 

Many  agriculturists  have  found  j^eat  difficulty  m  destroying  a  tenacious  and 
uneven  layer  of  turf ;  there  have,  m  fact,  been  some  who  were  absolutely  dis- 
mayed by  the  difficulties  attendant  an  such  an  undertaking.  Hence  it  has  arisen 
that  several  plans  have  been  devised  for  the  purpose  of  attaining  this  end  with 
greater  facility,  some  of  which  have  been  put  into  practice.  The  following  are 
some  of  the  principal  of  them : — 

1.  The  iint,  and  that  which  is  in  moit  general  ate,  oonntta  in  effecting  the  deatniction  of  di« 
turf  by  a  year  and  a  half  or  two  yearn'  fallowing.  The  torf  is  hroken  in  the  automn,  or  after  the 
groond  has  been  safBciently  impregnated  with  rain,  and  care  is  taken  in  the  first  plowing  not  to 
turn  ap  the  soil  to  a  greater  depth  than  that  occupied  by  the  rcwts ;  supposing  that  tiie  sorface  is 
snfficicntly  even  to  admit  of  the  attainment  of  that  end.  The  following  method  has  been  irery 
strongly  i«commended  to  me  for  the  purpose  of  effecting  this  removal  of  tlie  crust  of  the  soil,  bia 
I  have  not  as  yet  put  in  practice: — A  plow  is  to  be  used  having  a  coulter  and  ibare,  and  no  moald» 
board,  which,  consequently,  cuts  the  turf  vertically  and  horizontally  without  turning  it  np  ;  be- 
hind this  plow,  in  the  aome  farrow,  and  arranged  so  as  to  ncnetrate  to  the  same  dc^Ui,  follows  a 
second  plow,  having  a  mould-board  :  this  latter  detaches  die  cut  portion  of  the  turt,  and  turns  it 
completely  over.  It  is  evident  tliat  this  mode  of  operation  is  calculated  to  succeed  wonderfolly 
well ;  but  I  have  never  yet  met  with  any  turf  that  could  not  be  broken  by  the  first  operation  of 
tlie  plow,  especially  if,  in  cases  in  which  the  inequality  of  the  surface  prevented  the  cut  portion 
from  being  completely  reversed.  I  cauAcd  the  plow  to  be  fallowed  by  a  laborer  whose  business  it 
was  to  RaeiA  tlie  turning  up  of  the  soil  with  his  foot  or  with  a  pitchfork.  Whatever  may  have 
been  the  tenacity  of  the  turf,  I  have  never  harnessed  more  tlian  two  horses  to  the  plow  used  for 
the  performance  of  tliis  operation :  indeed,  I  have  often  emploved  oni^  oxen.  Oxen  are  not. 
however,  so  well  adapted  for  this  work  as  horses,  when  tlie  soil  contauis  a  greater  number  of 
roots  ;  because,  though  they  ceruinly  pull  regularly,  tftiey  arc  too  apt  to  sufibr  UiemHclves  to  be 
arrested  by  obstacles.  Moreover,  it  will  readily  be  understood  that  when  cattle  are  employed  on 
this  work,  it  is  necessary  to  feed  them  well,  and  to  diminish  the  period  of  labor.  If  the  laver  of 
turf  is  very  thick,  it  will  be  beneficial,  first,  to  pass  a  harrow  over  it  in  the  same  direction  with  the 
plowing  ; '  and,  subsequently,  to  roll  it  with  a  heavy  roller,  in  order  that  it  mav  be  withdrawn  from 
die  action  of  air  and  light,  and,  consequently,  putrefy  and  decompose,  instead  of  putting  forth  new 
shoots.  If  any  portions  of  an  uneven  surface  should  escape  the  action  of  the  plow — an  evil,  which 
in  many  cases,  is  unavoidable— they  must  bo  broken  with  the  spade  or  hoe,  or  they  are  liable  to 
prove  very  injurious. 

The  soil  should  be  left  m  this  state  during  the  whole  of  the  winter,  and  even  longer,  untU  it  haa 
been  watered  by  the  warm  rains  of  spring.  During  this  interim,  the  harrow  may,  however,  be 
passed  over  it  a  second  time. 

When  the  upturned  turf  begins  to  look  green  again,  and  to  putfortli  new  shoots  from  its  roots, 
we  may  conclude  that  the  lower  part  is  dead.  It  is,  however,  necessary  to  obtain  some  more 
decisive  proof  of  this  before  using  the  plow ;  for  it  is  not  advisable  to  turn  up  the  ground  a  second 
time  until  such  is  actually  the  case. 

The  second  plowing  must  then  be  performed  in  the  same  direction  as  the  first,  but  penetrating 
(846) 


nther  mor«  deeply,  in  order  that  the  divided  portioiuoftarf  maybe  covered  with  a  oertam  qwui- 
tity  of  the  lower  •tratom  of  earth.  It  ia  veiy  injadicioiu  to  perform  this  teoond  plowine  crofls- 
wavs»  becanne  the  fixrrow-ilioes  are  bv  that  means  cut  in  sqaare  pieces,  which  escape  the  narrow 
and  oamiot  be  divided  by  it  Bot  if  the  farrow  slices  of  earth,  the  tenacity  of  which  is  often 
diminished  by  fiermentation.  are  merely  tamed  ap^  the  ase  of  a  larg:e  harrow  will  be  productive 
of  complete  saccesi^  especially  if  this  instrament  is  drawn  by  ibar  horses  and  famished  with  lone 
teeth,  and  provided  that  its  action  is  oontinoed  tmtil  the  tissue  formed  by  the  roots  has  been  divided 
as  completely  as  possible. 

The  third  plowing  shoald  be  in  an  opposite  direction  to  the  other  two,  and  shoald  be  execated 
with  care  and  rep;alarity  ;  and  sabseqnently,  after  a  small  harrow  has  been  passed  over  the  soil, 
it  shoald  be  left  m  repose  until  it  begins  to  put  forth  grass,  when  it  shoald  be  plowed  a  foordi 
time,  and  after  that  the  aatumnal  com  sown. 

This  complete  sommer  fallow  will  be  soiBcient  thorooghly  to  loosen  and  clear  any  soil  that  is  of 
a  warm,  dry  nature,  and  not  excessively  overrun  with  weeds ;  but  it  will  not  be  sufticient  for  a 
moist  cold  soil,  the  sur&ce  of  which  is  uneven,  and  which  is^atly  infested  with  weeds,  or  with 
roots  possessing  a  considerable  degree  of  tenacity,  life,  and  vitality.  Nevertheless,  man^  agricul- 
turists do  not  go  beyond  this  mode  of  operation,  and  make  a  point  of  sowing  their  land  m  the  au- 
tumn, whatever  may  be  its  state  and  natore. 

Where  such  is  the  case,  the  com  succeeds  very  well  in  some  places ;  while  in  others  it  alto- 
m&iber  fails,  or  is  choked  up  with  weeds.  Satisfied  with  the  crops  obtained  from  tiie  first-men- 
tioned spots,  these  men  hope  soon  to  see  it  extend  over  the  whole  of  the  rest  of  the  land.  It  can- 
not however,  be  denied,  tnat  the  losses  which  must  result  from  so  defective  a  system  of  tillage 
neatiy  exceed  the  advantages  derived  from  this  anticipated  crop,  and  diat  it  would  have  been 
better  to  have  continued  the  fallowing  for  another  year,  in  order  to  render  the  preparation  and 
loosening  of  the  soil  more  complete.  At  all  events,  I  would  never,  in  such  a  case,  sow  the  aa- 
tumnal com ;  but  rather  pbw  the  land  two  or  three  times  more  beforehand,  and  then,  during  the 
summer,  cause  it  to  bear  a  crop  of  plants,  the  perpendiculariv  descending  roots  of  which,  and  the 
thick  shade  of  their  leaves,  might  lighten  and  enrich  the  soil ;  such  as  leguminous  planti^  buck- 
wheat and  flax,  which  succeed  remarkably  well  on  rich  soils,  though  thev  exhaust  them  a  little. 
Potatoes,  radiflhes,  and  other  weeded  crops,  are  likewi^s  productive  of  this  beneficial  effect  I 
shoald  not  however,  cause  these  to  be  succeeded  by  autumnal  com,  but  rather  sow  spring  barley, 
intermingled  with  clover,  which  I  should  suflfer  to  rmnain  for  two  years.  1  am  convinced  that  it 
is  by  pursuing  this  coarse  the  soil  may,  with  the  greatest  degree  of  certainty  and  sacces«,  be 
brought  into  a  state  of  permanent  fertili]^.  I  have  observed  that  clover  seldom  if  ever  succeeds 
on  newly  cleared  lands,  when  the  soil  has  not  been  prepared  by  the  cultivation  of  the  fallow 
crop. 

3.  The  second  method  above  aUnded  to  consists  in  sowbg  a  crop  of  spring  com,  after  having 
^ven  one  deep  plowing  to  the  land.  It  will  be  understood  that  this  practice  can  only  be  carried 
mto  effect  upon  a  soil,  the  surface  of  which  is  tolerably  even,  and  not  m  any  great  degree  infested 
with  weeds ;  and.  moreover,  that  the  plowing  must  be  performed  with  great  care.  Oats  are 
generally  preferred  for  this  purpose ;  because,  if  they  are  sown  pretty  thickly,  in  rows,  and  in 
good  time,  and  afterward  well  buried  by  harrowing,  they  succeed  remarkably  well,  and  produce 
plenty  of  grain,  if  not  a  large  quantity  of  straw,  provided  always  that  the  weather  and  temperature 
IS  favorable  to  them.  Barley  would  not  answer  at  all  upon  a  soil  that  had  been  so  littie  kwsened. 
Many  persons  assert  that  they  have  obtained  the  greatest  advantages  from  practicing  the  system 
here  pointed  out ;  and  that  wnen  their  land  had  been  cleared  of  stubble,  after  the  galhering  in  of 
tiie  oats,  thev  found  it  to  be  more  completely  loosened  than  it  would  have  been  by  fallowing  ;  ao 
much  so,  indeed,  that  they  were  able  o  sow  it  immediately  with  rye.  Others,  and  myself  among 
the  number,  have  found  the  tarf  so  httle  decomposed,  aind  the  soil  so  imperfectiy  divided  and 
fooeened  after  the  oat-harvest  that  fallowinfj^  appeared  indispensable  ;  besides,  the  crop  of  autum- 
nal com  which  followed  the  oats  was  inferior  to  that  which  might  have  been  expected,  had  the 
grain  been  sown  immediately  after  the  clearing.  Nearly  all  the  comparative  experiments  which 
have  been  made  upon  this  subject  t<'ud  to  discourage  the  adoption  ot  oats  as  a  first  crop. 

On  the  other  hand.  I  have,  in  common  with  other  agriculturists,  derived  the  greatest  advan- 
tages from  sowing  flax  upon  the  turf  of  a  piece  of  cleared  ground,  after  it  had  been  well  tamed 
up,  and  when  the  soil  was  not  too  dry  or  too  poor.  This  flax  always  attains  an  extraordinary 
leng^,  and  is  of  a  particularly  good  quality.  It  is  equally  rich  in  fibre  as  in  grain,  and  possesses 
this  great  advantage  over  that  sown  on  fallow  ground,  namely,  that  it  requires  very  litUe  weed- 
ing. I  put  in  the  seed  of  this  crop  with  the  harrow,  which  covered  it  up  very  well,  even  though 
the  plow  had  brought  to  the  surface  but  a  very  small  quantity  of  the  earth  beneath  the  layer  of 
turf,  properly  so  called. 

When  the  soil  appeared  too  dry  to  admit  of  the  success  of  flax,  I  sowed  millet  in  it  which, 
when  cultivated  wltn  the  hoe,  or  by  hand  labor,  cleared  off  the  greater  part  of  those  weeds  which 
had  sprang  up  among  it  and  somewhat  thinned,  succeeded  admirably. 

These  two  crops  of^ plants  always  left  the  soil  so  light  and  friable,  that  the  plowing  perfo:aMid 
for  the  purpose,  of  clearing  away  the  stubble  was  sufficient  to  divide  it  completely,  and  the  au- 
tumnal grain  was  sown  upon  it  without  any  farther  tilUge.  This  mode  of  proceeding  is,  however, 
only  practicable  when  the  stratum  of  turf  does  not  contain  too  many  asperities. 

3.  The  tiiird  mode  of  proceedinj^  is  to  remove  the  crast  of  the  earth  witii  a  hand  implement  or 
pk)w  adapted  for  the  purpose,  divide  the  turf  mto  pieces,  and  place  them  in  heaps  with  stable 
manure  or  lime,  whicn  will  assist  in  the  decomposition  of  the  vegetable  matter,  and  then  leave 
them  in  that  state  until  the  decomposition  is  completed  ;   during  ^is  time  to  plow  the  soil  which 


ensures  the  absolute  decomposition  of  the  turf,  its  transformation  into  humua  and  gives  it  a  more 


«mtlie  layer  of  tar£  In  my  "  Bngluh  A^ricnltare,"  I 
I  to  its  application  to  loUa  whidi  nave  prodnoed  gnaa 
oner  in  which  it  baa  been  piacticed  from  the  eariiait 


complete  aeratbn  than  oonld  be  obtained  fai  any  other  manner.    Bat  it  ia  evident  tfiat  dria 

of  proceeding  moat  be  more  ezpenaiTo  than  the  otiien,  and  tliat  it  can  only  be  adopted  on  aD»aIl 

portions  of  land. 

4.  The  foarth  mode  of  proceeding  ia  to  bam  the  layer  of  torC 
have  described  this  operation  with  regard  to  its  application  to 
for  Bcveral  yean,  and  according  to  the  manner  in  which  it  baa  been  piacticed 
ages  in  several  coontriea. 

Bat  I  must  here  speak  of  this  practice  in  relation  to  its  application  to  nnculti* 
Tated  land,  and  show  in  what  manner  it  must  be  employed  on  them,  less  com- 
pletely it  is  true,  but  also  at  less  expense ;  and  lay  down  some  instructions  as  to 
the  most  economical  mode  of  putting  it  in  practice  on  soils  of  this  description. 

First  of  all,  recourse  ia  had  to  the  operation  described  in  a  previous  page  under  the  deaigna- 
tion  of  half  plowing,  for  the  porpoae  of  raising  the  furrow-slices  of  the  the  turf;  that  is  to  a^Y,  a 
slice  is  liAed  up  and  turned  over  upon  another  bv  the  aide  of  it  which  has  not  been  touched  by 
the  plow.  This  operation  may  be  performed  witn  any  plow  which  bas  a  broad,  sharp  share,  pro- 
vided it  be  held  in  a  somewhat  inclined  position,  so  that  on  the  side  on  which  the  yet  untnnied 
earth  is  dtoated  the  share  may  enter  rather  more  deeply,  and  on  that  next  the  moald-board  the 
divided  furrow-alice  may  be  very  thin,  so  much  so,  indeed,  that  the  lower  angle  of  the  plowshare 
mav  merely  grace  the  surface  of  the  ^und.  The  plowshare  is  made  rather  wider  tnan  nsoal, 
and  very  abarp,  and  its  base  formed  with  a  more  obtuse  angle  than  would  be  given  to  it  if  it  were 
intended  for  ordinary  plowing.  The  furrow-alice  detached  from  the  soil  should  not  at  moat  be 
more  than  two  inches  m  thic£ness  on  theaide  next  to  the  untouched  earth,  while  it  should  be  ex- 
tremely thin  on  the  opposite  one. 

When  the  soil  thus  prepared  has  remained  for  some  dme  in  this  state,  a  strong  harrow  should 
be  passed  over  it  in  a  contrary  direction  to  the  plowing,  in  order  to  tear  in  pieces  and  break  np 
thoae  slices  raiaed  by  the  plow :  email  harrows,  having  the  teeth  iMiuted  ana  carved  in  front,  mav 
aubaequently  be  made  use  of,  to  detach  the  roots  and  fibrea  oi  plants  from  the  earth  by  wfaica 


they  are  atul  surrounded.  When  the  surface  has,  bv  these  means,  again  become  level,  thoae 
Btrips  of  mrf  which  were  left  untouched  during  the  nrst  operation  must,  in  their  torn,  be  raised 
and  turned  over  in  a  similar  manner,  and  aubjected  to  the  action  of  the  lor^  and  small  harrowa. 


The  nound  is  thus  covered  with  the  roots  and  fibres  of  the  plants  of  which  the  turf  vraa  com- 
posed. In  dry  weather,  for  it  will  readily  be  conceived  that  such  is  the  proper  period  for  the 
performance  of  these  operations,  all  these  planta  and  their  roots  are  collected,  first  into  small,  and 
sobsequendv  into  large  heaps,  for  the  purpose  of  being  burned  on  the  ground.  A  period  is  chosen 
for  setting  m  to  these  heaps  when  the  weather  ia  warm  and  there  is  a  little  wind :  straw,  peat, 
or  dry  leaves»  are  made  use  offer  the  purpose  of  producing  ignition.  It  is  highlv  essential  that 
the  burning  shoald  be  so  managed  that  the  heaps  may  cousame  gradually  and  witbout  flame.  To 
effect  this  they  are  pressed  down,  and,  when  lighted,  covered,  as  occasion  seems  to  require,  wüfa 
earth.    After  they  are  totally  consumed,  the  ashea  are  spread  over  the  surfiM»,  and  buried  by 


plowing  the  ground  as  superficially  as  poasible.  Anjr  kmd  of  produce  required  by  the  coorae 
of  the  rotation  mav  then  be  sown.  H  during  the  clearing  of  old  forest  land,  a  number  of  twiga 
and  boughs  shoula  be  left  which  cannot  be  used  as  fire-wood,  and  of  which  it  is  desirable  to  find 


some  means  of  gettin«  rid,  they  may  be  used  to  form  the  basis  of  the  heaps  which  are  to  be  con- 
sumed; and.  by  ao  domg,  the  bummg  will  be  accelerated  and  facilitated,  and  a  greater  quanthy 
of  ashes  prodoocd.  The  turf  may,  however,  be  completely  oonaomed  without  the  aid  of  any  ex- 
traneous fuel 

Comparative  experiments,  conducted  on  the  most  extensive  scale  both  in  Ens- 
land  and  Scotland,  have  proved  that  bumine  is  preferable  to  all  other  methods 
of  clearing  uncultivated  lands,  especially  when  they  are  of  an  argillaceous  or 
marly  nature.* 

*  This  well-known  operation  of  Agriculture,  once  much  more  extensively  practiced  In  this  country  ihan 
at  prewnt,  consists  in  pai-ing  off  the  turf  to  a  depth  of  two  or  three  Inches,  generallv  by  a  breast-plow  warked 
by  a  laborer,  or  by  a  turfpuins  plow  drawn  by  a  horse ;  allowing  it  to  be  dry,  and  then  burning  it  in  beapa. 
It  is  commonly  best  periormea  m  the  months  of  April  and  May.  It  is  a  praciioe  now  nunely  adopted  on 
sandy  or  calcareous  soils ;  it  Im  productive  of  good  results  on  peat,  and  some  Kind  of  clay  soil,  but  even  theie 
it  is  very  doubtfol  whether  it  is  the  best  mode  of  treating  the  land. 

The  practice  Ib  certainly  as  old  as  the  days  of  Virgil,  who  mentions  it  in  the  first  book  of  the  Geor^tea. 
EndlGM  have  been  the  dieories  brought  forward  to  account  for  Its  operation.  Dr.  Home  thought  it  dis- 
pelled "  a  sour  Juice  "  from  the  land,  f "  Prin.  of  Aar."]  Dr.  Darwm  thought  it  produced  "  a  nitrous  sah  ^ 
In  the  a^ea.  "  Nanv  such  obscure  cause»,**  says  Davy,  **  have  been  referred  to  for  the  purpose  of  espbdn»  > 
ina  the  effects  of  panng  and  burning ;  but  I  believe  they  may  be  referred  entirely  to  the  dimiautioo  of  the  » 
coherence  and  tenacity  of  clays,  and  to  the  destruction  of  inert  and  useless  vegetable  matter,  and  its  conver- 
sion into  a  manure.  AU  sous  that  contain  too  much  dead  yeaeuble  fibre,  and  which  conaequantly  loae 
from  one-third  to  one-half  of  their  weight  by  incineration,  and  oil  such  as  contain  their  earthy  conatituenta 
in  an  impalpable  state  of  division,  such  as  the  stifi'  clays  and  marls,  are  improved  by  burning ;  but  in  coarse 
tends,  or  rich  soils,  containing  a  great  mixture  of  the  earths,  in  all  cases  in  which  ttie  texture  is  already  auf- 
ficicntly  loose,  or  the  organiznble  matter  sufHoicntly  soluble,  the  process  of  torriflcatiun  cannot  be  usefU. 
"  All  pure,  siliciou«  sands,"  adds  Davr,  "  must  be  injured  by  it ; "  and  hero  practice  i»  found  to  accord  with 
theory.    Arthur  Young  found  "bummg  inhired  aand ;"  and  an  intelligent  rann«r  in  Mount's  Bay  told  — 

that  ho  had  pared  and  burned  a  small  field,  several  years  ago,  which  he  had  not  been  able  to  bri 

into  good  condition.     I  examined  the  spot ;  the  grass  was  very  poor  and  scanty,  and  the  soil  a 
sand. 

The  process  of  paring  and  burning,  therefore,  seems  to  be  moat  adapted  for  peaty  or  clay  lands ;  for,  as 
Davy  continoes,  "  The  process  of  burning  renders  the  soil  less  compact,  leas  tenacious  and  retentive  of 
moisture  ;  and,  when  properly  applied,  may  convert  a  matter  that  was  stiff,  damp,  and  in  consequence  cold, 
hito  one  powdery,  dry,  and  warm,  and  much  more  proper  as  a  bed  for  vegetable  liib.'* 


; 


:: 


Frequently,  when  the  surface  of  newly  cleared  land  is  uneren,  it  is  necenarft 
in  the  first  place,  to  smooth  and  lerel  it,  in  order  to  facilitate  its  cultiration  and 
render  its  surface  homogeneous,  or,  in  other  words,  more  uniform  in  quality. 
This  operation  is  attended  with  great  lahor  and  expense,  and  localitjr  can  alone 
determme  the  most  advantageous  mode  of  conducting  it.  When  the  mequalitiea 
of  the  surface  are  very  close  together,  they  may,  in  general,  be  reduced  by  throw- 
ing the  earth  from  the  tops  of  the  ridges  or  elevations  into  the  hollows  with 
spades  or  some  other  similar  implement  of  manual  labor.  For  this  purpose,  men 
are  stationed  at  certain  distances  proportionate  to  their  strength,  and  employed 
in  throwing  the  earth  which  they  have  either  raised  or  received  from  those  next 
above  them,  and  thus  passing  it  from  the  highest  to  the  lowest  portions  of  the 
land  which  is  to  be  leveled.  Should  the  distance  be  somewhat  considerable,  it 
will  be  necessary  to  make  use  of  hand-barrows ;  if  it  becomes  still  more  so,  re> 
course  must  be  nad  to  wagons,  or,  what  is  still  better,  to  dung  carts  with  two 
wheels,  or  shooting  carts. 

In  land  which  has  been  thus  leveled,  it  too  oflen  happens  that  the  elevated 
spots  are  deprived  of  the  whole  of  their  vegetable  soil,  which  becomes  accumula* 
ted  in  the  bottom  of  the  hollows ;  this  evil  is  most  inevitable,  and  cannot  be  re- 
medied without  great  labor  and  difficulty.  Should  it  not  be  possible  to  avoid  this 
defect  by  throwing  back  the  higher  stratum  of  the  soil,  it  will  be  necessary  to  com- 
pensate the  elevated  portions  by  bestowing  on  them  a  larger  quantity  of  manure 
and  more  careful  tillage. 

The  removal  of  lar^e  stones  often  increases  the  difficulty  of  clearing  an  uncul- 
tivated soil  to  a  considerable  extent,  and  yet  they  must  be  removed  at  least  as  far 
below  the  surface  of  the  soil  as  the  plow  penetrates  in  its  course,  otherwise  it  is 
wholly  impossible  to  till  the  ground  properly ;  should  it  be  attempted  without 
this  preliminary  preparation,  a  great  deal  of  time  will  be  lost  in  plowing,  and  the 
work  is  sure  to  be  badly  and  unevenly  executed  ;  besides,  the  implements  made 
use  of  are  very  liable  to  be  broken. 

When  such  stones  can  be  made  use  of  in  the  construction  of  high  roads,  eor 
closures  round  the  estate,  or  in  the  building  of  walls  and  houses,  it  is  by  no  means 
imcommon  for  their  value  amply  to  compensate  for  the  expenses  incurred  in  ex- 
tracting and  removing  them.  llf  they  cannot  be  used  in  this  manner,  the  expense 
attending  their  extraction  and  removal  may  be  diminished  by  sinking  them  m  the 
ground  to  a  depth  at  which  they  will  not  mterfere  with  any  of  the  operations  of 
Agriculture.  For  this  purpose,  a  trench  deeper  than  the  stone  itself  is  due  all 
round  it,  and  it  is  laid  in  the  hollow  thus  formed.  The  width  and  depth  of  this 
hollow  must  be  greater  than  the  breadth  and  depth  of  stone,  and  its  shape  must 
l>e  so  contrived  that  the  stone  when  turned  over  may  not  present  either  of  its  an- 
gles or  edges  to  the  ground.  It  is  said  that  stones  which  were  once  buried  to  a 
proper  depth  in  the  ground  have  subsequently  been  observed  to  make  their  ap- 

Davy  «undoed  three  >peeimens  of  the  nthes  from  different  land«  that  had  undergone  paring  and  bon- 
ing. "  Hie  ffreat  objection,"  ho  adds,  "  to  tbia  operation  ia  that  it  destroys  regetable  and  anlmaTmaiter,  or 
the  mannro  in  the  toll ;  bat  in  caaea  in  which  the  texture  of  ita  earthy  ingredienta  ia  permanentiy  improved, 
there  ia  mora  than  a  compensation  fbr  this  temporary  diaadrantage.  iuid  in  aome  aoila  where  there  ia  aa 
excess  of  inert  regetable  matter«  the  dostmctioo  of  it  mnst  be  beneficial ;  and  the  carbonaceoua  matter  re- 
maining in  the  ashes  may  be  mora  oseftil  to  the,  crop  than  the  vegetable  fibre  from  which  it  was  prodacedL** 
CAgr.  Chein.  p.  344.) 

Liebiff  thinb  that  all  the  benefit  of  bunting  tiie  aoil  la  attributable  to  ita  thua  obtaining  increased  powsn 
Ibr  the  aosorption  of  ammonia.  He  aays,  "  SoÜs  which  contain  ozidea  of  iron  and  bnmea  day,  must  abaotb 
anunonia.  wnich  i^  fitTored  by  their  porous  condition  ;  they  farther  prevent  the  eacape  of  the  ammonia 
once  absorbed  by  their  chemical  properties,  llie  ammonia  absocbed  by  the  clay,  or  fSamigidons  osidea,  ia 
separated  by  every  shower  of  rain,  and  conveyed  into  adution  to  the  soO.  Powdered  ehareoal  posaeases  a 
similar  action,  but  surpasses  all  other  substances  in  the  power  which  it  possesses  of  condensinff  anmionla 
wUhin  its  pores,  particularly  when  it  has  been  previously  heated  to  rednesSi  Charcoal  absorbs  nuie^  timea 
it«  ifAmae  of  ammoniacal  gaa,  which  may  be  again  separated  by  simply  miriitiming  it  with  water.^"-<Or' 
ganic  Chera.  p.  90.) 

And  it  is  evident,  from  the  experiments  which  Liebig  give«  at  p.  907,  that  ehareoal.  powder  is  a  very  fer- 
tiUxing  rpplication  to  some  plants.  The  practice,  however,  of  paring  and  burning  is  evidentiy  one  whoae 
advanta^B  the  fiirmer  and  the  chentiat  admit  with  reiuctanca  And  it  is  very  probable  that  by  other  moass, 
such  as  the  use  of  lime,  &Cn  most  aoiis  may  be  cultivated  with  more  advantage  to  the  ftrmer  by  the  avoid- 
ance of  this  expensive  and  destructiTo  process.  "My  practice,"  remarks  Ur.  Pearson,  "in  the  nae  of  turf 
for  various  purposes,  convinces  me  that  all  lands  mnst  be  injured  by  paring  and  burning,  save  thoae  landtai 
which  are  few  and  far  between,  that  posaesa  too  mnoh  inert  vegetable  matter ;  or,  in  other  worda,  lands  that 
grow  their  crops  to  such  a  state  of  luxuriance,  as  to  prevent  the  desired  mtent  of  tiie  cultivator.  Thoseland« 
which  possess  too  much  inert  vegetable  matter  might  alao  bo  Improved  by  having  part  0f  their  suhaoil« 
burned ;  but  not  by  burning  the  turf  even  here,  for  that  is  the  only  thing  tnat  canoe  commended  on  Ibe 
spot  that  will  canae  fermentation  in  the  «oO  when  il  Is  plowed  ia."--<Qttart.  Jour.  Agr..  vol  z.  p.  5SB.) 
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pearance  on  the  surface,  and  it  has  been  found  requisite  to  bury  them  anew. 
There  is  no  doubt  with  regard  to  the  fact,  but  it  may  referred  to  a  cause  alto- 
gether different  from  the  actual  rising  of  the  stone ;  the  real  state  of  the  case  is, 
that  a  portion  of  the  earth  by  which  the  stone  was  originally  covered  may  have 
been  carried  away  by  heavy  rains  or  by  the  action  of  the  water ;  or  the  progress 
of  cultivation  may  have  insensibly  spread  this  earth  over  a  greater  extent  of  sur- 
face ;  or  lastly,  and  as  is  the  case  in  my  land,  the  stones  may  have  been  buried  to 
such  a  depth  only  as  would  prevent  their  being  reached  when  the  land  is  superfi- 
cially plowed,  as  it  is  used  to  be,  but  altogether  insufficient  for  that  purpose  when 
the  plowing  is  carried  to  the  depth  to  which  I  have  lately  carried  it.  It  is,  there- 
fore, necessary  to  die  a  much  deeper  trench  for  such  stones  than  at  first  appears  to 
be  requisite ;  and  the  more  so,  as  they  may  otherwise  prove  injurious  to  the  fer- 
tility of  the  land  in  those  places  where  they  approach  the  surface. 

If  it  should  be  deemed  expedient  to  carry  the  stones  off  the  land,  it  will  be  ne- 
cessary to  procure  a  cart  adapted  for  that  purpose,  unless  the  carr)dng  take  place 
during  the  winter,  when  it  can  be  performed  by  means  of  sledees. 

Very  large  stones  must  be  blasted,  especially  if  they  are  to  be  made  use  of  for 
the  purpose  of  building.  The  most  useful  mode  of  conducting  this  operation  con- 
sists in  the  use  of  gunpowder ;  but  the  execution  of  it  should  be  entrusted  to 
those  only  who  have  had  experience  in  such  matters,  and  who  possess  the  pro- 
per instruments  for  the  purpose.  Many  imprudent  individuals  have  paid  with 
their  lives,  or  their  health,  the  forfeit  of  their  want  of  caution  or  skill  in  this 
operation ;  besides,  the  price  of  gunjtowder  causes  it  to  be  attended  with  no  tri- 
flmg  expense.  There  is  also  another  method  of  proceeding  which  possesses  all 
the  advantages  of  the  last  mentioned  one  without  its  disadvantages.  This  con- 
sists in  heatin^r  the  stone  to  a  high  de^ee,  by  means  of  a  very  fierce  fire  applied 
to  one  part  of  it  only,  and  thus  expandmg  it  considerably.  W  hen  the  stone  has 
been  thus  made  intensely  hot,  water  is  poured  upon  it  to  make  it  crack,  the  effect 
being  accelerated  by  powerful  blows  given  with  very  heavy  hammers ;  this 
latter  expedient  is  not,  however,  absolutely  necessarv.  A  third  method  consists 
in  piercing  the  stone  in  the  direction  of  its  veins,  and  introducing  into  the  hole  a 
cleft  cylinder  of  iron,  and  then  driving  a  wedge  of  the  same  metal  in  between 
the  two  halves  of  the  cylinder.  This  mode  of  proceeding  soon  causes  the  stone 
to  split ;  and  although  it  takes  longer  time,  and  requires  more  labor  than  the 
others,  it  has  a  decided  advantage  over  them  in  furnishing  building  stones  of 
much  greater  beauty  and  with  flatter  surfaces.  Finally,  a  (quantity  of  water  may, 
during  the  winter  season,  be  introduced  into  a  hole  made  m  the  stone  to  a  snm- 
cient  depth  ;  the  aperture  being  then  closed  with  some  stopper  closely  driven  in- 
to iL  The  water  contained  in  this  hole  expanding  as  it  freezes,  exerts  a  force 
sufficient  to  break  in  pieces  the  strongest  stones. 

Quick-lime  thoroughly  calcined  is  the  most  efficacious  manure  for  newly  clear- 
ed land,  especiall|r  if  the  upper  stratum  of  the  soil  contain  a  considerable  quanti- 
ty of  undecomposed  vegetable  substances.  On  land  of  this  description»  it  is  scarce- 
ly possible  to  apply  lime  in  too  large  quantities.  Many  agriculturists  have  found 
it  highly  advantageous  to  use  as  much  as  live  winspel  per  acre,  when  the  price 
has  been  moderate.  If  this  substance  is  spread  over  the  surface  of  the  ground 
previously  to  the  plowing,  and  the  tillage  repeated  several  times  during  the  sum- 
mer, in  order  to  effect  a  complete  admixture  of  the  lime  with  the  soil,  the  former 
soon  decomposes  all  the  vegetable  matters  and  converts  them  into  very  fertile 
humus.  It  likewise  absorbs  the  acidity  of  the  soil,  and  that  tannin  which  is  so 
injurious  to  vegetation  ;  kills  worms  and  insects,  which  sometimes  multiply  in 
land  of  this  description  to  such  an  extent  as  totally  to  destroy  the  first  crops  sown 
upon  it  after  it  has  been  cleared.  When  newly  cleared  ground,  rich  in  vegeta- 
ble matter,  has  been  thus  manured,  the  most  exhausting  crops,  even  rape,  may 
be  grown  upon  iL 

It  must,  however,  be  understood  that  lime  is  productive  of  but  little  effect  wp- 
on  a  poor  soil  which  contains  only  a  small  proportion  of  vegetable  matter. 

The  soil  of  furze  lands  is  not  always  sterile  :  its  lower  stratum  often  consists 
of  a  fertile  clay,  which.amply  repays  the  expense  of  clearing.  Such  soils  also 
contain  hupius,  but  it  is  of^a  particular  kind,  and  by  no  means  favorable  to  the 
growth  of  anvthing  but  furze. 

A  year  before  the  time  appointed  for  breaking  up  a  soil  of  this  dcacr^on»  the 
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furze  should  be  set  on  fire  during  dry  weather,  after  having  bfen  previously  al- 
lowed to  shoot  up  in  all  its  luxuriance.  In  order  to  prevent  the  fire  from  extend- 
ing beyond  that  portion  of  ground  which  is  to  be  broken  up  and  brought  into  cul- 
tivation,  an  event  which  might  be  attended  with  considerable  danger  and  dam- 
age by  extending  the  fire  to  neighboring  forests  or  plantations,  care  is  taken  to 
surround  the  space  on  which  the  furze  is  to  be  burned  with  a  wide,  shallow 
trench.  The  tire  docs  not  kill  the  furze ;  on  the  contrary,  the  plants  put  forth 
an  abundance  of  new  shoots  on  the  following  spring.  These  young  sprouts  of  the 
furze  are  so  grateful  t* sheep,  that  in  some  places  the  plant  is  set  on  fire  solely 
for  the  purpose  of  obtaininff  them.  The  ground  is  then  well  stocked  with  sheep, 
care  being  taken  to  select  tor  that  purpose  a  breed  which  will  accommodate  them- 
selves to,  and  thrive  on,  the  young  furze.  During  the  ensuing  winter  the  soil  is 
broken  up,  and  on  the  following  summer  plowed  two  or  three  times  ;  and,  if  pos- 
sible, sheep  arc  penned  upon  it.  This  mode  of  proceeding,  and  the  manure  re- 
sulting from  the  sheep-fold,  is  peculiarly  well  adapted  for  the  purpose  of  decom- 
posing the  humus  of  turze,  sheep  dung  containing  a  considerable  quantity  of  am- 
monia. 

Very  little  benefit  is  derived  from  the  use  of  lime  alone  when  applied  to  clear- 
ed furze  land  :  the  ashes  of  wood,  and  even  of  turf,  are  much  more  efficacious. 
Argillaceous  marl  combined  with  animal  manure  is  productive  of  considerable  ef-  i  [ 
feet  upon  such  land. 

On  a  clearing  of  this  nature,  it  is  best  to  begm  by  sowing  buckwheat ;  which, 
of  all  useful  crops,  is  the  one  that  accommodates  itself  best  to  such  soils,  and 
contributes  most  materially  to  change  their  nature.  This  kind  of  grain  is  often 
sown  upon  a  second  or  third  plowing,  without  any  farther  fallowing ;  it  is  very 
vigorous  and  luxuriant  in  its  growth,  especially  when  assisted  with  a  little  stable 
manure.  It  can  be  most  advantageously  used  either  as  green  meat  or  hay,  and 
will  thus  become  the  means  of  producing  the  manure  requisite  for  the  ameliora- 
tion of  the  newly  cleared  furze  land.  After  buckwheat,  rye  will  usually  be 
found  to  succeed  best  upon  such  soils  ;  but  after  one  crop  of  it  has  been  grown, 
the  land  must  be  left  for  some  years  in  a  state  of  repose  or  pasturage,  if  we  would 
increase  instead  of  exhaust  its  fertility  ;  and  in  order  to  lay  the  foundation  of  the 
pasturage,  Dutch  clover  should  be  sown  in  the  spring  amonff  the  r)"«.  Whenev- 
er attempts  are  made  to  obtain  from  land  of  this  nature  all  the  crops  it  is  capa- 
ble of  yielding  at  once,  it  sinks  into  a  more  complete  state  of  barrenness  than  that 
from  which  it  was  rescued  by  the  operation  of  clearing. 

To  endeavor  to  clear  and  bring  into  cultivation  a  soil  which  consists  entirely  of 
sand,  is  a  more  hopeless  undertaking  than  that  of  building  upon  the  sands. — 
There  are  but  two  cases  in  which  such  an  operation  can  be  performed  with  any 
degree  of  profit. 

(a).  When  tho  land  is  mtoated  in  the  neighborhood  of  towns  where  it  fetches  such  a  high  price 
wnen  caltivated,  that  it  is  wortli  while  to  endeavor  to  form  a  new  stratam  of  vegetable  roonla  up- 
on it,  by  carrying  to  it  and  mixing  with  it  a  quantity  of  clay,  mortar,  nibbiHh  from  old  buildiug%. 
and  otlier  kinds  of  matters  couducive  to  vegetation,  which  may  be  had  in  abundance  in  the  adj^' 
cent  town. 

(b).  Or  when  it  i»  situated  where  adequate  artificial  irrigation  may  be  ^ven  to  the  sand  so  that 
the  land  may^  be  converted  into  meadows,  or  appropriated  to  the  production  of  useful  vegetables. 
Where  this  cannot  be  done,  it  is  often  not  only  disadvantageous,  but  exceedingly  dangeroua,  *to 
turn  up  a  dry,  sandy  soil  covered  only  witli  a  light  stratum  of  turf,  and  containing  not  more  than 
five  parts  in  a  huntircd  of  clav ;  especially  when  it  is  situated  on  an  elevated  spot,  or  in  an  open 
plain.  It  has  not  unfre(iuently  happened  that  when  a  piece  of  land  of  this  nature  has  been  plow- 
ed up  ibr  the  sake  of  obtaining  from  it  a  few  scant}'  crops,  whole  tracts  of  fertile  fields  have  been 
laid  waste  by  being  smothered  in  a  cloud  of  this  sand  raised  by  the  wind. 

Should  it  be  deemed  desirable  to  bring  a  less  barren  sandy  soil  into  cultivation, 
the  first  and  most  important  step  to  be  tiäken  is  to  surround  and  even  intersect  it 
with  hedges,  so  that  the  wind  may  carry  away  less  of  its  moisture,  that  effert 
which  is  designated  <*  the  chilling  of  the  soil*'  prevented,  and  the  vegetation  pn^- 
tected.  As  sandy  soils  are  incapable  of  maintaining  anything  like  fertility,  un- 
less frequently  suffered  to  lie  fallow  or  converted  into  pasturage,  at  least  so 
long  as  their  nature  remains  unchanged,  it  is  so  much  the  more  convenient  to  di- 
vide them  into  enclosures  and  protect  them  with  hedges,  as  by  this  means  it  be- 
comes easier  to  keep  cattle  on  them,  and  the  animals,  when  placed  there,  are 
more  sheltered  from  the  wind,  a  circumstance  which  tends  greatly  to  their  ad- 
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rantage.  It  is  likewise  of  great  importance  that  such  tracts  of  sand  shoald 
be  protected  from  the  north  and  north-east  winds  by  plantations  of  lofty 
trees. 

It  is  oAen  absolutely  necessary  to  fix  and  consolidate  the  surface  of  a  sandy 
soil  by  forming  a  layer  of  turf  upon  it,  no  matter  how  poor  its  produce  may  be, 
for  the  sake  of  protecting  the  neighboring  fields  from  the  devastations  caused  by 
the  whirlwinds  of  sand.  It  is  often  exceedingly  difficult  to  produce  a  growth  of 
grass.  Various  species  of  plants  which  vegetate  in  sand  have  been  proposed  for 
the  purpose,  as  sand  Lyme  grass  {elymus  arenarius),  sattd  sedge  (carex  arena' 
Wa),  coUch  grass  {tricticum  reperu)^  creeping  bent  grass  {agrostis  stolonijera). 
These  plants,  however,  seldom  become  perfectly  established  on  the  soil  until  the 
land  is  protected  by  hedges,  because  the  shiftmg  of  the  sand,  when  constantly 
agitated  by  the  wind,  prevents  the  seeds  from  germinating,  or,  at  all  events,  hin- 
ders the  germs  from  taking  root  in  it,  unless  they  have  been  sown  during  calm 
and  damp  weather. 

When  the  sand  is  entirely  naked  and  liable  to  to  be  agitated  by  every  breath 
of  wind,  the  only  means  of  avoiding  the  evils  likel)r  to  ensue  is  to  enclose  it  by 
means  of  hurdles  placed  at  intervals,  and  in  sufiicient  numbers  to  prevent  the 
wind  from  acting  upon  or  raisins  it.  This  kind  of  fence  should  not  be  placed  at 
those  spots  where  the  motion  of  the  sand  is  tobe  arrested,  but  where  it  begins  to 
assume  a  movable  character.  Indeed,  it  is  useless  to  attempt  to  oppose  any  bar- 
rier to  its  progress,  if  the  cloud  advancing  behind  is  not  also  stopped :  whole 
forests  and  lofty  trees  have  been  known  to  be  buried  in  this  manner,  even  to  the 
very  summits  of  the  highest  boughs.  But  if  the  motion  of  the  sand  be  ürst  ar- 
rested on  that  side  from  which  the  wind  begins  to  blow,  and  to  lay  hold  of  it,  and 
that  part  protected  from  the  force  of  the  wmd,  then  the  attempt  to  put  a  stop  to 
the  accumulation  has  some  chance  of  being  attended  with  success. 

These  hurdles  or  fences  are  usually  formed  of  the  branches  of  the  fir  tree,  and 
those  are  chosen  for  the  purpose  which  still  have  their  cones  on,  in  order  that  the 
land  may  thus  be  planted  with  these  trees,  and  they  are  placed  at  intervals  of 
twenty  or  thirty  paces  apart.  As  soon  as  the  motion  of  the  sand  is  somewhat 
checked,  hedges  are  planted  extending  from  north  to  south,  and  their  distance 
from  one  another  is  regulated  by  circumstances.  If  the  sand  is  not  very  light,  or 
the  wind  very  impetuous,  these  hedges  may  be  dispensed  with,  and  the  planta- 
tions of  pine  trees  formed  at  once,  so  that  the  ground  may  be  covered  with  trees 
and  converted  into  forest  land,  which  is  by  far  the  best  mode  of  turning  soils  of 
this  description  to  account.  It  would  be  useless  to  plant  land  of  a  sandy  nature 
with  fir  trees  without  having  previously  taken  the  precautions  above  mentioned, 
unless  indeed  it  had  been  covered  with  grass,  in  which  case  it  may  be  succes^ully 
planted.  A  soil  of  this  kind  must  not,  therefore,  by  any  means  be  completely 
woken  up,  if  it  is  to  be  planted  with  trees  ;  it  should  not  only  be  plowed  in  alter- 
nate strips  in  the  manner  already  described 

If  a  sandy  soil  is  to  be  made  to  bear  useful  grasses,  it  must  not  be  very  light, 
but  must  contain  at  least  eic^ht  parts  in  a  hundred  of  cUy.  When  such  is  the 
case,  the  grasses  which  will  be  found  best  adapted  for  the  formation  of  the  turf 
are  sheep*»  fescue  grass  {festuca  ovina),  red  fescue  grass  (festuca  rubra),  hard 
fescue  grass  [festuca  duriuscula),  decumbent  fescue  grass  (festuca  decumhens)^ 
sweet  scented  vernal  grass  (anthoxatum  odoratum),  common  cat's  tail  grass 
<ilipkleum  pratense),  knot-stalked  cat's  tail  grass  {phleum  arenarium),  sofl  broona 
ifrass  ^6romi»mo//t5),  barren  broom  grass  {hromus  slerilis),  soft  holcus  (Ao/ct» 
fnoUis),  meadow  holcus  {holcus  lanatus),  meadow"  oat  grass  (avena  pratensis)^ 
cat's  tail  canary,  grass  (phtlaris  phleoidesu  and  rye  grass  (folium  perenne).  Should 
the  soil  contam  some  slight  portion  of  humus,  there  may  be  added  to  these, 
black  medick  or  nonesuch  (meaicago  lupulina),  bird's-foot  trefoil  {lotus  comictda^ 
ius),  common  bird's-foot  (omithopus  perpusillus),  wild  thyme  (thymus  syrpüium'\^ 
common  marjoram  {origanum  vulgare),  common  bum  et  {poterium  sanguisorba), 
and  Dutch  clover  (trefo/ium  repens)»  If,  at  the  end  of  a  certain  number  of  years 
a  stratum  of  turf  of  sufficient  thickness  has  been  formed,  and  the  land  has  beea 
used  as  a  pasturage  for  sheep,  it  may  with  certain  precautions  be  make  to  yield 
two  crops  of  com  ;  but  the  exhaustion  which  will  result  from  such  a  course  of 
proceeding  must  be  compensated  by  manuring  the  land  with  dung.  The  first 
plants  sown  on  it  should  be  buckwheat  and  spurry,  but  they  should  be  »own  so 
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late  in  the  season  that  instead  of  ripening  they  may  be  killed  by  the  frost  and  rot 
upon  the  ground. 

Should  there  be  a  quantity  of  marl  or  argillaceous  mould  within  a  conrenient 
distance  of  a  soil  composed  entirely  of  sand,  this  latter  may  be  permanently  im- 
proved, and  its  nature  to  a  certain   extent  changed  by  carrying  to  it  a  portion  of  | 
this  marl  or  mould. 

The  clearing  of  marshes  is  an  operation  of  greater  importance  than  that  of  sandy 
soils ;  and  one  which  is  not  unfrequently  proactive  of  great  benefit ;  but  as  the 
drying  or  drainage  of  such  nlaces  constitutes  the  chief  and  most  important  part 
of  such  undertakings,  I  shall  defer  treating  of  this  subject  until  we  come  to  speak 
of  draining  generally,  and  the  various  matters  relating  to  it. 

In  most  cases  great  advantages  result  from  lands  beinjB^  enclosed  at  the  same 
time  that  they  are  cleared  ;  and  besides,  hedges  are  often  indispensably  necessary 
for  the  protection  of  lands  newly  brought  into  cultivation.  For  this  reason, 
therefore,  I  shall  here  state  all  I  have  to  observe  in  regard  to  fences,  &c. 

HEDGES,  FENCES,  AND  ENCLOSURES.  ' 

Great  diversity  of  opinion  exists  with  respect  to  the  comparative  and  advanta* 
ges  and  disadvantages  of  hedges  around  arable  land.  However  zealous  the  ad- 
vocates of  hedges  may  be,  there  are,  on  the  other  hand,  many  agriculturists  who, 
not  satisfied  with  discouraging  the  formation  of  them,  even  go  so  far  as  to  recom- 
mend the  destruction  of  those  already  existing. 

The  following  are  some  of  the  disadvantages  which  are  attributed  to  hedges : 

1.  They  take  up  a  great  deal  of  room,  and  occupy  ground,  the  loos  of  which  is  much  to  be  re- 
gretted when  the  ■oil  is  of  a  good  quality. 
3.  They  prevent  the  land  from  diying,  and,  conaeqaently,  retard  the  aeed  time. 

3.  They  caoae  the  formation  of  large  heaps  of  «now,  which  are  a  long  time  ere  they  melt  and 
diaperK,  and  thus  they  prevent  the  plow  from  beinsr  used  at  so  early  a  period  as  it  otherwise 
might    They  likewise  frequently  overshadow  and  stifle  those  plants  which  grow  near  them. 

4.  Thev  are  complete  norseries  for  weeds.  It  is  impossible  to  destroy  the  noxious  plants  which 
grow  in  them  and,  consequently,  these  latter  extend  their  roots  and  propagate  their  seeds  over  the 
whole  of  the  neighboring  ground. 

5.  They  likewise  afford  refuge  to  insects,  vermin,  and  various  mischievous  creatures,  and  espe< 
cially  to  sparrows  and  mice. 

0.  They  impede  the  cultivation  of  the  fields,  and  especially  the  operations  of  the  plow,  by  pre- 
venting it  from  being  driven  to  the  very  edge  of  the  land,  and  increasing  the  number  of  tuna 
which  it  is  compelled  to  make  in  plowing  a  given  space,  which  certainly  is  a  manifest  dis- 
advantage. 

7.  They  interrupt  the  communication  between  the  fields,  and  often  render  it  necessary  to  take 
a  loDff  cirouit  in  order  to  get  from  one  enclosure  to  another  which  is  close  by  its  side. 

8.  When  they  have  ditches  by  their  sides,  the  latter  cannot  always  be  made  in  the  directioo 
most  favorable  to  drainage ;  so  that  the  water  flows  back  into  them,  swells  over  on  to  the  land, 
interferes  with  the  cultivation,  and  injures  the  crops.  It  is  very  seldom  that  enclosed  land  can 
be  divided  in  such  a  manner  as  to  admit  of  the  ditches  which  surround  it  serving  at  the  same  time 
for  the  purpose  of  drainage. 

On  the  other  hand,  the  reasons  about  to  be  enumerated  are  advanced  in  favor 
of  enclosures,  and  especially  of  quickset  hedges  : 

1.  The  experience  of  all  ages  has  tended  to  prove  that  fields  surrounded  with  hedges  are  al- 
ways much  more  fertile  than  those  which  are  left  unclosed.  These  fences  are  productive  of  bene- 
ficial effects  in  various  ways,  and  especially  as,  by  obstructing  the  course  of  the  wind,  they  keep 
the  land  at  a  higher  temperature.  In  the  cultivation  of  gardens,  the  advantages  of  having  the 
ground  protected  by  hedges  or  walls  from  the  power  and  effect  of  the  wind  are  generally  recognized. 
It  is  a  well-known  fact,  that  plants  growing  in  gardens  are  always  inferior  in  vigor  and  oeauty 
in  those  parts  where  the  fence  is  broken.  The  oolnmn  of  air  heated  by  the  rays  of  the  sun  during 
the  day,  protects  the  ground  and  the  croi>s  from  the  cold  and  chills  of  night  Besides,  the  lowest 
stratum  of  air  contains  the  palest  quantity  of  those  nutritious  matters  which  are  so  essential  to 
the  support  of  plants ;  it  is,  therefore,  advantageous  to  enclose  this  column,  and  prevent  it  as 
much  as  possible  from  being  blown  away  by  the  action  of  the  wind. 

8.  Whatever  may  be  the  use  of  fences  in  protecting  vegetation,  the  favorable  influence  which 
they  exert  upon  the  health  of  cattle  is  still  more  evident  and  considerable.  The  more  completely 
animals  are  sheltered  from  the  wind,  the  better  do  they  thrive  while  at  pasturage.  On  this  point, 
the  experience  and  opinion  of  English  agriculturists  remove  all  shadow  of  doubt ;  and,  conse- 
ouently,  a  much  higher  rent  is  paid  in  England  for  pastures  surrounded  with  hedges,  than  for 
toose  which  are  unenclosed,  ana  the  more  so  in  proportion  as  the  enclosures  are  of  smaller  dimen- 
sions—that is  to  sav,  in  proportion  as  the  number  of  fences  is  greater.  According  to  some  agri- 
culturists, a  field  of  fifty  acres,  divided  into  five  enclosures»  will  tatten  as  many  cattle  as  sixty  acres 
of  land  all  in  one  piece.* 
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ground  were  not  ■eparatod  by  any  enclosurei. 
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3.  The  preBervition  of  moUture  by  meaoa  of  fences  is  rather  advantageoua  than  ii^ariooa.  Dry 
and  elevated  land  is  greatly  improved  by  being  enclosed ;  and  it  is  for  this  reason  that  the  value 
of  a  sandy  soil  becomes  so  much  increased  when  enclosed  and  sabdlvided  by  good  qoickaet 
hedges. 

4.  The  portion  of  ground  occupied  by  the  hedges,  and  thus  withdrawn  from  cultivation,  ia  am- 
ply compensated  by  the  wood  which  the  hedges  famish,  especially  in  countries  where  fuel  is 
dear :  the  more  fertile  the  soil,  the  greater  is  the  quantity  of  wood  which  the  hedges  produce,  and, 
at  the  same  time,  the  smaller  is  the  extent  of  forest  land  existing  in  the  district ;  so  that,  were  it 
not  for  the  luuount  of  wood  derived  from  the  hedges,  there  would  be  an  absolute  scarcity  of  faeL 

The  other  disadvantages  of  which  hedges  and  enclosures  are  said  to  be  pro 
ductive,  are  not  of  the  slightest  importance»  and  may  easily  be  remedied,  provided 
'  that  care  is  taken  to  keep  the  fences  in  good  condition,  and  prevent  them  from 
becoming  infested  with  weeds. 

From  these  contradictory  opinions  the  following  results  must  be  deduced : 

at  and  moiflt,  by 
ways  to  be  re- 
if hedge«  are  ex- 
ceedingly useful  in  dry  situations,  and  on  light  sand^  soils ;  and  their  utility  in  such  place«  in- 
creaaes  m  proportion  with  their  number.  On  land  of  this  description,  the  advantages  reaoltin^ 
from  hedges  greatly  overbalance  the  defects  with  which,  in  some  respects,  they  are  chargeable. 

2.  If  land  be  constantly  kept  in  a  state  of  cultivation,  and  used  as  arable  land,  and  sown  eveiy 
year,  then  the  utility  of  hedges  is  not  so  ^reat,  and  ma^  even  be  counterbalanced  by  the  impcNli- 
ments  and  loss  of  tune  which  they  occasion  in  the  various  operations  of  tillage,  and  especially  in 
plowing.  But  if  the  land  be  devoted,  at  alternate  intervals,  to  the  pasturage  of  cattle,  or  conrert- 
ed  into  permanent  artificial  meadows,  then  the  advantages  of  hedges  preponderate  over  their  dia- 
advantages,  because  they  greatly  facilitate  the  keeping  of  cattle,  and  provide  a  beneficial  protec- 
tion for  tnem.  Thia  last  consideration  is  an  inducement  to  choose  that  period  for  the  cnttmg  down 
of  hedges  in  which  the  land  is  devoted  to  the  first  crop  of  corn,  so  that  they  may  shoot  up  aireah 
by  the  time  it  is  again  converted  into  pasturage.  In  order  that  this  may  be  effected,  the  oourae  of 
the  rotation  must  extend  through  several  years,  as  ten  or  twelve  for  example. 

The  same  considerations  will  determine  the  propriety  of  giving  greater  or  less 
extent  to  the  enclosures.  If  the  soil  be  moist,  and  intended  prmcipally  for  the 
growth  of  com,  the  enclosures  should  be  tolerably  large ;  but  if,  on  the  contrary, 
the  land  be  dry,  and  intended  chiefly  for  the  maintenance  of  cattle,  it  will  be 
found  advantageous  to  divide  it  into  smaller  parts. 

There  are  two  principal  kinds  of  fences — dead  fences  and  quick  fences  ;  the 
latter  of  which  are  generally  designated  hedges. 

Fences  of  the  former  class  are  attended  with  a  disadvantage  from  which  those 
appertaining  to  the  latter  are  free,  viz.  that  they  gradually  become  deteriorated 
from  the  time  of  their  erection ;  whereas  the  latter,  provided  proper  care  and  at- 
tention be  bestowed  upon  them,  become  better  and  better  every  day. 

The  following  are  tne  dead  fences  in  most  common  use : 

I.  Walts. — This  description  of  fence  can  only  be  used  in  those  places  where  there  is  an  abund- 
ance of  stone  adapted  for  the  formation  of  it 

It  is  only  around  yards  and  gardens  that  walls  are  built  with  mortar ;  those  which  sunomid 
fields  are  seldom  or  never  constructed  in  this  manner. 

We  often  see  estates  surrounded  with  dry  walls,  built  entirely  with  the  stones  collected  on  the 
estate  itself,  or  in  the  neighborhood,  and  joined  together  with  moss  or  turf.  If  we  would  have 
these  walls  at  all  durable,  they  must  be  partly  composed  of  large,  flat  stones,  by  means  of  which 
some  degree  of  uniformity  may  be  given  to  their  external  sides.  If  any  stones  can  be  found  of 
safflcient  size  to  pass  through  the  whole  thickness  of  the  wall,  the  solidity  of  the  latter  will  be  in- 
creased :  ^und  stones  may  oe  used  for  the  inside  of  the  wall  and  for  filling  up  the  empty  spacer 
Should  the  number  of  flat  stones  be  small,  the  wall  must  not  be  built  very  high :  it  may  then  be 
covered  with  turf,  and  gooseberrv  orodier  bushes  which  grow  very  well  in  such  situations,  plant- 
ed on  it.  The  roots  of  these  busnes  penetrate  into  the  earth  which  is  placed  between  the  stones, 
and,  consec^uently,  tend  to  increase  the  solidity  of  the  wall ;  and,  what  is  of  still  more  consequence, 
they  likewise  increase  its  higbt  and  oppose  an  obstacle  to  the  intrusion  of  men  and  animals. 

Stones  are  somedmes  used  to  form  low  walls  or  parapets,  broad  at  the  base,  but  narrow  or 
rounded  at  the  top.  In  these  the  stones  are  mixed  with  earth  or  tnrC  and  covered  witli  the  aame 
material :  such  bushes  as  will  grow  there  are  planted  on  the  top  to  form  a  hedge. 

The  chief  advantage  of  walls  and  fences  of  this  description  is  that  thev  occupy  but  little  space, 
and  allow  of  the  ground  being  plowed  up  to  their  very  bases.  Even  if  the^  are  not  very  durable, 
it  ia,  at  all  events,  eas^  to  keep  them  up  and  repair  them  when  the  reqwsite  materials  are  to  be 
fotmd  on  the  spot  It  is,  therefore,  exceedingly  desirable  that  they  should  be  erected  in  all  placea 
where,  in  order  to  give  value  to  the  land,  it  is  necessazy  to  clear  the  fields  of  stones,  and  where 
there  is  no  means  of  making  a  better  use  of  such  stones. 

Sometimes  it  is  considered  sufficient  to  mark  out  the  boundaries  of  tlie  fields  by  lines  of  sctones 
snfBciently  high  to  stop  the  teams ;  and  occasionally  a  hedge  is  planted  behind  these  border  marks, 
£br  the  purpose  of  protecting  them.  Sometimes,  too,  these  stones  are  used  to  form  a  path  for  foot- 
passengers  when  the  road  is  full  of  water,  in  order  that  they  may  not  trample  upon  Ine  ground  in 
which  the  seed  is  sown. 
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Thoee  walls  of  earth,  either  in  a  soft  or  hardened  state,  which  are  found  in  some  coontriea,  bat 
which  are  more  frequently  used  for  the  parpoae  of  enclo^g  yards  fend  gardens  than  arable  land» 
last  but  a  very  short  time  and  require  frequent  renewal.  Sometimes  it  is  not  thought  inoonvenient 
to  renew  them,  because  the  clay  of  which  they  are  constructed  acquires  considerable  fertility  b^ 
being  exposed  to  the  influences  of  the  atmosphere,  and  greatly  enriches  those  soils  on  which  it  as 
placed,  especiallv  when  these  walls  have  been  erected  to  villages,  or  in  the  neighboxhood  of  dung* 
neaps,  and  tlie  ciay  has  consequently  become  impregnated  with  nutritions  matters.  Bat  the  clay 
used  for  this  purpose  must  be  procurable  in  the  immediate  vicinity ;  for  the  carriage  of  it  from  any 
considerable  distance  would  be  attended  with  an  expense  which,  from  the  perishable  nature  of 
the  walls,  would  soon  become  enormous. 

Fences  of  dead  wood. — These  fences  are  sometimes  constructed  by  means  of  posts  fixed  in  the 
ground,  and  thus  made  to  form  palings  of  various  kinds.  Pieces  of  split  wood,  the  points  of  which 
are  fastened  to  a  cross-piece  either  by  nails  or  joints,  or  which  are  attached  to  one  another  by 
means  of  sticks  woven  among  them  like  hurdles,  form  a  kind  of  fence  which  consumes  more  wood 
than  any  other,  and  yet  possesses  hot  little  durability-  PosU  driven  mto  the  ground  to  sustain 
rods  or  laths  extendmg  from  one  to  another,  and  fittmg  into  holes  or  mortices  made  for  the  pur- 
pose, form  a  fence  which  is  capable  of  preventing  tlie  egress  of  large  cattle,  but  which  wiU  not 
keej)  in  smaller  animals,  unless  the  cross-pieces  are  very  numerous  and  placed  very  closelv  togeth- 
er— in  which  case  the  posts  will  be  considerably  weakened  by  the  closeness  of  the  boles  bored  in 
them.  On  this  account,  some  pereons  merelv  place  the  posts  side  by  side,  and  connect  them  to- 
gether with  rough  pieces  or  branches  of  wood. 

I  shall  not  enter  into  a  description  of  the  other  rarieties  of  lath  fences,  or  of 
the  more  complicated  forms  of  paling,  because»  on  account  of  the  expense  of 
erecting  them  and  keeping  them  m  repair,  they  can  scarcely  be  made  use  of  ex- 
cepting for  the  purpose  of  enclosing  gardens  ;  still  less  shall  I  stop  to  give  an  ac- 
count of  those  which  are  made  of  boards  joined  or  nailed  to  each  other. 

Fences  are  sometimes  made  of  pieces  of  wood  twisted  together,  where  plenty 
of  branches  can  be  obtained.  This  forms  a  solid  and  durable  fence,  espeoially 
when  the  separate  pieces  which  support  it  consist  of  wood  which  takes  root  and 
continues  to  vegetate  for  some  time.  Fences  of  this  kind  are  constrncted4n  va- 
rious ways.  All  those  formed  of  dry  wood,  though  still  often  met  with  in  rari- 
oufl  parts  of  Germany,  will  soon  be  proscribed,  because  the  scarcity  of  wood,  or, 
at  all  events,  the  great  economy  which  is  introduced  into  the  use  of  it,  will  not 
allow  the  continuance  of  such  a  practice.  In  villages,  where  fences  of  this  sort 
are  usually  found,  they  have  the  great  disadvantage  of  communicating  fire  from 
one  cottage  to  another  with  almost  incredible  rapidity ;  so  that  when  a  fire  breaks 
out,  if  these  fences  are  not  quickly  pulled  down,  a  whole  village  becomes,  in  a 
few  moments,  a  prey  to  the  devouring  element. 

Mounds,  or  ramparts,  or  banks  of  earth. — These  are  usually  defended  on  both 
sides  by  ditches,  from  which  the  earth  of  which  they  are  formed  was  dug. — 
They  are  usually  covered  with  a  hedffe  planted  on  the  top ;  or,  if  the  land  be  well 
drained,  it  may  ne  planted  on  the  sides  or  on  the  edges  of  the  ditches. 

The  most  solid  banks  of  this  description  are  formed  of  turfs  placed  one  upm 
the  other ;  and  on  sandy  soils  they  can  scarcely  be  made  m  any  other  way.  But 
as  it  seldom  happens  that  it  is  possible  to  obtain  the  turf  for  the  formation  of 
these  banks  from  any  extraneous  source,  it  is  necessary  that  land  which  is  to  be 
thus  surrounded  should  not  only  be  covered  with  a  stratum  of  turf,  but  be  contin- 
ued in  that  state  for  several  years,  in  order  that  the  stratum  may  have  acquired 
sufficient  consistence  for  the  purpose.  This  kind  of  fence  is  generally  adopted 
where  the  object  of  enclosing  lanu  is  to  bring  old  pastures  into  cultivation  and  to 
prevent  ingress. 

These  banks  certainly  take  up  a  great  deal  of  room  ;  their  breadth,  including 
tkat  of  the  ditches,  amounting  to  sixteen  or  eighteen  feet :  the  inner  ditch  nuiy, 
however,  be  gradually  diminished  in  breadth. 

The  following  are  the  principal  operations  relatinff  to  the  formatfon  of  these  bonks.  The  Imes 
which  determine  their  width  are  traced  by  means  of  a  cord  and  a  spade ;  the  space  usually  allow- 
ed is  eu;ht  feet.  The  space  assigned  to  the  ditches  is  marked  out  in  a  similar  manner ;  the  proper 
width  for  thQm  at  the  top  being  four  or  five  feet  The  surface  of  the  ground  on  which  it  is  mtend- 
ed  the  bank  should  stand  is  then  broken  up,  and  the  upper  layer  of  the  turf,  for  the  space  of  about 
a  square  foot,  removed  to  the  depth  occupied  by  the  roots  of  toe  plants;  and  the  mould  which  ad- 
heres loosely  to  it  shaken  off.  About  hiuf  a  foot  of  turf  is  left  undisturbed  at  the  ed^  of  the  base 
of  the  bank ;  and  upon  this  border,  on  both  sides  of  the  bank,  the  first  row  of  turf-sboes  Is  placed, 
the  surface  on  which  tlie  grass  grows  being  turned  downward ;  the  pieces  are  laid  perfectly  level 
and  close  together,  and  somewhat,  althougn  very  little,  farther  back  than  the  edge  of  the  bank,  so 
that  they  mav  begin  the  slope.  The  space  between  the  two  rows  is  filled  up  with  earth  taken 
6rom  the  ditches:  care  is  taken  to  keep  the  earth  within  the  space  well  nressed  down,  and  in  a 
level  with  the  layer  of  turf.  A  second  row  of  turfo  is  then  placed  on  the  first  one,  and  the  pieces 
composing  the  latter  are  careÜDdly  disposed  so  as  to  cover  the  Joinings  of  the  former;  the  amnge- 
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meat  of  them  being  liinOar  to  that  of  tiQe*  upon  a  root  The  second  row,  as  well  as  the  following 
ones»  oogfat  each  to  be  a  little  way  farth^  back  than  the  edge  of  the  one  which  preceded  it,  in  or- 
der that  the  slope  may  be  regularly  oontinned.  The  best  mode  of  regnlating  this  slope  is  to  pro- 
vide the  workmen  with  ganges  made  of  laths  united  together»  and  constmclea  in  sach^a  manner  as 
to  determine  both  the  size  and  form  of  the  bank.  These  mav  be  placed  at  certain  intervals»  and 
lines  stretched  from  one  to  another.  When  the  hi^ht  of  the  bank,  measored  from  its  base,  is  to 
be  aboat  three  feet  and  a  half,  the  breadth  of  the  ndffe  may  be  three  feet ;  the  slope  of  the  sides 
bein^  soch  as  to  rqdoce  the  eight  feet  of  the  base  to  tnis  width  of  three  feet  at  the  summit  In  ar- 
ranging the  tniis,  care  must  be  taken  to  place  that  ed^e  which  Is  most  evenly  cut  outward ;  this 
edee  mould  likewise  be  cut  in  a  direction  parallel  wiih  the  surface,  so  that  it  mav  natumlly  tend 
to  form  the  slope.  Where  such  is  not  the  case,  when  the  bank  is  finished  all  the  irreguuLritiea 
must  be  cut  away,  so  as  to  form  an  even  snifaoc.  Bach  row  of  turfo  should  be  carefully  beaten 
down,  and  flattened  on  that  which  precedes  it,  but  not  so  violently  as  to  break  it  It  has  already 
been  observed  that  the  space  between  the  two  rows  must  be  filled  up  with  earth  and  well  beaten, 
so  as  always  to  form  an  even  sui&oe. 

This  operation  is  usually  commenced  in  the  autumn,  and  continued  until  the  bank  has  attained 
the  bight  of  a  foot  and  a  half  or  two  feet ;  it  is  then  left  in  that  state  <ioring  the  whole  winter,  in 
order  that  the  earth  may  have  time  to  sink  down  and  become  compact  The  operation  is  finished 
as  early  as  possible  in  the  following  spring,  before  the  weather  becomes  very  dry,  in  order  that 
the  turf  may  have  time  to  recommence  vegetation.  Those  slices  of  turf  which  nave  been  cut 
may,  without  incurring  ii^Qi^»  be  suffered  to  remain  in  that  state  during  the  whole  of  the  winter ; 
tibey  must  not,  however,  be  piled  one  on  the  other,  but  spread  over  the  ground  in  their  natural  po- 
ation. 

If  the  turfs  cut  from  the  bottom  of  the  bank  and  the  surface  of  the  ditches  be  not  sufficient  to 
form  the  mound — a  point  about  which  no  general  rule  can  be  laid  down,  since  it  depends  on  the 
greater  or  less  thickness  of  the  turfs— it  will  become  neoessaiy  either  to  take  up  the  surface  of  a 
brge  portion  of  the  ground,  or  to  obtain  turfs  from  elsewhere.  The  latter  course  must  likewise  be 
resorted  to  when  banks  are  to  be  formed  in  places  where  grass  does  not  ^w.  When  the  proper 
inclination  is  given  to  each  side  of  the  bank,  the  earth  taken  out  of  the  ditches  will  be  exactly  mf- 
flcient  to  fill  up  die  empty  space  between  the  turfa 

When  the  üil  is  vezv  argillaceous,  and  possesses  a  considerable  degree  of  tenacity,  (he  nse  of 
turf  in  flrmlng  the  bank  may  be  dispensed  with.  In  such  a  case  it  wul  be  sufficient  to  cover  the 
surface  only  with  turf,  after  the  bank  has  been  formed  of  the  earth  taken  from  the  ditcbea   Shoold 


I  decompose  and  fall  to  jpieces  when  laid  one  upon  the  other.    W  bere  merely  suf 
aired  to  form  this  oovenng.  the  quantity  raised  froi      ~ 


toif  is  required  to  form  this  oovenng.  the  quantity  raised  from  the  surface  of  the  ditcnes  will  in 
general  suffice ;  and,  in  this  case,  the  grass  bearing  soil  at  the  bottom  of  the  bank  need  not  be  dia- 
turbed,  but  may  at  once  be  covered  with  the  earth  taken  from  the  ditches,  and  the  bank  conscmct- 
ed  of  the  form  already  described.  But  then  greater  care  must  be  taken  in  cutting  the  turfs  with 
which  the  bank  is  to  be  covered,  and  espe<;ially  when  they  are  thick.  They  must  be  cut  in  a  di- 
rection oblique  to  their  surface,  so  that,  when  placed  upon  the  slope,  they  may  fit  into  each  other 
exactl>r,  and  the  lower  edge  of  each  turf  may  adjust  itself  above  the  upper  edge  of  that  which  lies 
below  it  It  will,  of  course,  be  understood  that  this  covering  up  of  the  bank  must  be  commenced 
from  the  bottom ;  it  is  likewise  necessary,  not  only  that  the  first  row  of  turfs  should  be  of  the  same 
width  throughout,  but  also  that  all  the  individual  pieces  of  which  it  is  composed  should  be  of  one 
unifonn  breadth.  When  this  first  row  is  finished,  another  is  placed  upon  it,  the  turfs  being  ad- 
justed to  each  other  with  all  possible  nicety,  and  so  as  to  join  evenly  together,  with  the  lower  edge 
of  one  row  sliehtly  overlapping  the  upper  edge  of  the  one  beneath  it  Before  the  turfs  are  put  on, 
the  earth  should  be  well  beaten,  so  that  it  may  present  an  even  surface,  and  that  no  hollows  may 
be  formed  in  it 

A  hedge  should  then  be  planted  either  on  the  top  or  at  the  side  of  the  bank,  and  in  a  m«ii«yi» 
which  we  dball  presently  aescribe. 

In  moist  situations,  ditches  without  banks  are  preferable  for  the  formation  of 
enclosures :  we  shall  treat  more  at  large  of  the  manner  in  which  these  should  be 
formed  when  we  come  to  consider  the  subject  of  drying  and  draining  soils. 

The  planting  of  quickset  hedges  is  effected  in  various  ways ;  sometimes  on 
raised  banks,  at  others  on  level  ground.    These  hedges  are  composed  of  various 

Plants ;  sometimes  of  one  species  only,  at  others  of  several  mmgl^d  together, 
'he  following  are  the  plants  generally  selected  for  this  purpose,  and  best  adapted 
for  it : 

White  or  hawthorn  ferategtu  oxyacantha),  dog  or  wild  rose  (rota  eaninU),  hazel-nut  tree 
fcorylu*  «mllanaj,  elder  tree  (sam^buca  nigrajt  hornbeam  fearptnu»  betulu$),  gooaeberry  bush 
frwet  grotsulariaj,  black-thorn  fpruniu  tpinogaj,  common  birch  {belula  alba),  narrow  leaved 
English  elm  (ulmu*  campestritj,  willows  and  osiers  (»alixj^  acacia  (robinia  puudacaeia), 
brooms*  fgemtta),  common  privet*  fligu$trum  vulgare  L 

The  common  barberry  [barheri»  vulgaris  J  was  formerly  often  used  for  this  purpose,  but  its  use 
is  now  quite  abandoned ;  indeed,  it  Iuub  been  discovered  that  this  plant  is  very  injurious  to  the 
com  growing  in  its  neighborhoood,  and  that  its  pernicious  infloenee  will  extend  to  a  period  of 
fifty  paces. 

•  The  author  adds,  thst  in  the  north  of  Germany  that  pan  of  these  plants  which  Si  above  ground  to  often 
destroyed  by  the  frost,  but  that  they  put  forth  frecih  ahoots. 
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Among  this  number  of  plants,  care  must  be  taken  to  select  those  which  are 
best  adapted  to  the  nature  of  the  land ;  the  species  which  grow  wild  upon  the 
soil  are,  undoubtedly,  those  which  it  is  best  capable  of  nourishing,  and  which 
may,  therefore,  with  the  greatest  degree  of  probability  be  expected  to  thrive  upon 
it.  Nevertheless,  when  a  soil  is  well  prejnired,  plants  with  which  it  does  not 
at  first  seem  to  agree,  may  often,  by  dint  of  care  and  culture,  be  made  to  grow 
upon  it.  Wherever  there  is  any  doubt  with  regard  to  the  subject,  it  is  prudent 
to  mix  such  stranger  olants  with  others  which  are  indigenous  to  the  soil,  and  may 
fill  their  places  should  they  happen  to  fail. 

Of  all  the  plants  naed  for  the  fonnation  of  hedges,  tohite-thom  or  hawthorn  is  the  one  best 
adapted  to  the  purpose.  It  forms  an  almost  impenetrable  fence,  grows  very  compactly,  and  does 
not  throw  oat  new  ramifications  from  its  roots  into  the  sorroonding  soil ;  neither  does  it  choke  the 
plants  in  its  vicinity,  nor  spread  oat  its  branches  to  any  very  great  extent ;  and  it  may  be  managed 
so  as  seldom  to  reqaire  catting,  and  then  not  to  any  great  extent  at  a  time :  all  animals  avoid  it 
oa  ajcoaat  of  its  tiioma  It  doei  not  harbor  birds  or  insects,  and  when  once  fairly  fixed  in  the 
soil,  allows  bat  few  weeds  to  qtring  np  aroond  it  But  it  requires  a  good  soil  containing  plenty 
of  clay,  cnr  else  garden  mould ;  and  will  not  thrive  either  where  the  ground  is  excessively  dry,  or 
vvfaere  it  contains  any  great  quantity  of  moisture. 

This  plant  is  sometimes  found  growing  spontaneously  in  copses,  but  such  an  occurrence  is  by 
no  means  usual ;  the  artificial  planting  of  it  m  numeries  possesses  great  advantages  over  any  other 
means  which  can  be  resorted  to  for  the  purpose  of  obtaining  it  Young  havnboms  thus  reared 
succeed  much  better  than  those  taken  out  ot  forests,  and  which  have  oonsequentlv  grown  up  in 
the  shade ;  the  same  may  indeed  be  observed  with  regard  to  all  shrubs  used  in  the  formation  of 
hedges.  This  circumstance  should  induce  agriculturists  to  fisTahlish  nurseries,  from  which  they 
may  obtain  the  plants  required  for  the  construction  of  their  hedges.  It  is  true  that  these  nurseries 
require  great  care  and  attention,  but  where  this  can  be  devoted  to  them  it  will  generally  be  foand 
that  the  young  pUmts  reared  there  are  not  only  much  better,  but  costless  in  the  end  than  wild  ones 
taken  out  of  the  woods  would  have  done. 

White-tbom  is,  of  all  shrubs,  the  one  which  there  is  the  greatest  difficulty  in  rearing;  but  in  the 
end  it  well  repays  the  care  requisite  to  ensure  its  success. 

The  seed  of  this  plant,  which  is  enclosed  in  a  red  fruit,  is  gstiiered  in  the  autumn,  and  imme- 
diatety  sown  In  rows  in  a  good  soil  which  is  light  and  not  too  rich,  or  else  it  is  placed  in  pots 
filled  with  good  mould,  and  kept  during  the  winter  in  a  humid-state  and  in  a  warm  temperature. 
It  is  sidd  that  watering  with  pork-brine  facilitates  the  germination  of  this  seed. 

When  the  seed  of  the  hawthorn,  after  having  been  thus  prepared«  is  put  into  the  ground  at  the 
commencement  of  spriog,  it  sometimes  shoots  up  and  forms  young  planu  in  the  first  year ;  where- 
as if  this  course  of  proceeding  be  not  adopted,  it  does  not  spring  up  until  the  second,  and  some- 
times even  until  the  third  year.  In  order  to  protect  the  seed  when  placed  in  the  ground  fixim  the  at- 
tacks of  insects,  mice,  and  other  vermin,  the  earth  snrroundinR  it  is  mixed  with  broken  glass,  or 
other  substances  of  a  similar  nature,  and  it  is  then  covered  lightly  with  earth.  The  nursery  must 
be  carefully  kept  clear  of  weeds ;  and,  in  order  to  effect  this,  the  rows  m.  which  the  seed  is  sovv^n 
should  be  kept  quite  distinct,  so  that  the  space  between  them  may  be  dug  up  with  the  spade. 

In  the  second  year  after  germination  the  young  plants  sboula  be  transplanted.  The  taproot 
must  then  be  pruned,  as  well  as  those  roou  which  extend  in  a  horizontal  direction,  so  that  the 
young  planU  may  put  forth  as  much  foliage  as  possible  round  their  stems." 

The  hawthorns  are  placed  close  together,  but  in  rows  sufficiently  distant  from  each  other  to  ad- 
mit of  their  enjoying  the  influence  of  the  sun  and  air.  The  more  firequently  the  space  between 
these  is  tilled  and  weeded,  the  better  do  the  plants  tlirive.  In  gardens  this  cultivation  should  be 
performed  with  the  spade  or  hand-hoe,  but  in  large  plantations  m  the  open  country  it  may  be  per- 
ibnned  by  moans  of.  a  plow  or  hone-hoe.  In  the  first  year  the  implemente  of  cultivation  should 
be  made  to  approach  as  near  as  possible  to  the  rows,  in  order  that  the  horizontal  roots  of  the  plants 
may  be  thus  cut  off;  but  in  the  second  year  the  cultivation  should  not  be  brought  so  near  Uiem  ; 
finally,  it  is  not  judicious  to  heap  the  earth  in  any  considerable  quantities  against  the  plants.  The 
young  hawthorns  should  be  su&red  to  remain  in  the  bed  for  three  or  four  years,  m  order  that 
they  may  attain  the  condition  most  favorable  to  their  final  transplantation-t 

»>me  persons  have  advised  that  a  poor  soil  should  be  selected  for  these  nurseries,  in  order  that 
the  plants  may  not  become  habituated  to  a  great  degree  of  fertility.  Other  a^culturists 
maintain  an  oppointe  opinion,  and  prefer  plants  which  liave  acquired  vigor  fin>m  growmg  on  good 
grounds. 

When  the  time  comes  for  transplanting  the  hawthorns  to  the  place  in  which  they  are  to  form  a 
hedge,  the  soil  must  be  well  prepared  to  reeeive  them.  If  they  are  to  be  planted  on  a  bank  form- 
ed in  die  manner  already  described,  their  removal  may  be  effected  as  soon  as  the  b^nk  is  finished. 
The  best  of  the  soil,  or  that  which  is  immediately  over  the  turf  and  which  becomes  detached  fix)m 
it,  should  be  preserved,  in  order  that  it  may  be  placed  at  the  top  of  die  bank  and  piled  round  tlie 
roots  of  tlie  plants.    But  if  the  hedge  is  to  be  planted  on  a  flat  surface,  the  best  way  is  to  dig  up  a 

*  I  cannot  believe  that  it  is  advantageous  to  cut  away  the  Up  root  of  bushes,  the  lateral  roots  of  whfeh 
on^t  ncA  to  spread  out  much.  ( French  Tram: 

Tin  March,  1826, 1  caused  a  quantity  of  hawthorn  seed  jo  be  sown  in  one  of  my  nurseries  at  Mossa-lom- 
borda,  which  see^  I  had  taken  care  to  bring  into  a  germinaiine  state,  by  patting  it  in  mould  at  the  com- 
mencement  of  the  autumn  of  18!£i,  and  koepinf  it  daring  the  whole  winter  in  a  moi«t  state,  and  at  a  hiKh 
temperature.  This  sowing  llimiahed  me.  in  cne  autumn  of  18S26,  or  in  that  which  followed  the  spring  in 
which  it  took  place,  with  37,000  plants;  all  of  which  wore  trans]rianted  to  the  places  where  they  were  re- 
uired,  either  m  that  autumn  «>  in  the  foDowing  spring  land  succeeded  perfectly  well.  Some  of  these  planta 
«d  in  the  year  1Ö29  attained  a  hight  of  1-33  metres.  [IVcacA  Tran», 
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strip  of  land  aboat  nix  feet  wide  aud  two  feet  deep.  In  places  where  the  expense  of  each  ui  op- 
eration would  be  too  great  to  admit  of  its  being  executed  on  a  laigc  scale,  it  will  be  sufficient  lo 
till  this  strip  of  ground  several  times  with  a  plow  durint'  the  summer,  carrying  the  first  operation 
to  the  utmost  possible  depth ;  by  this  means  the  soil  will  be  thorouglily  loosened  and  cleared  of 
weeds. 

The  little  trench  in  which  the  young  plants  are  to  be  placed  must  be  opened  before  winter 
comes  on ;  this  trench  is  usually  made  about  a  foot  in  depth.  The  soil  will  thus  become  looaened 
and  improved,  partly  by  the  eiiect  of  froMt,  partly  by  the  influence  which  the  atmosphere  exerts 
upon  it  in  the  winter.  The  young  trees  should  be  planted  as  early  as  possible  in  the  spring,  even 
if  a  continuance  of  cold  weather  and  frost  is  expected,  and  should  be  put  in  the  ground  imme- 
diately after  their  removal  from  the  bed ;  but  at  tliis  transplantation  their  roots  ^ould  not  be 
pruned,  but  merely  a  little  cut  off  their  branches.  Care  must  be  taken  to  place  those  plants  which 
arc  pofr4cssed  of  equal  vigor  as  much  as  pomible  together ;  while  thoae  which  arc  more  weakly 
should  be  left  in  the  bed,  or  else  planted  together  in  one  portion  of  the  hedge,  so  tliat  special  care 
may  be  devoted  to  them.  The  practice  of  mixing  strong  and  weakly  plants  together,  though  hi^- 
ly  recommended  by  some  authors,  is  undoubtedly  a  bad  one,  for  it  causes  the  weak  plants  to  lie 
impoverished  and  choked  up  by  the  stronger  ones. 

Hhould  there  be  at  hand  a  little  black  garden-mould  or  well  prepared  compost,  it  may,  with 
great  advantage  to  the  plants,  be  put  into  tne  trench  above  the  rootsj  and  the  poor  soil  taken  firom 
the  .bottom  may  then,  witliont  risk,  be  placed  above  the  m<»uld,  to  prevent  the  weeds  whose  Kenam 
are  contained  in  the  soil  from  sprin|[ing  up.  The  plants  are  placed  in  a  row  at  intervals  of  from 
six.to  twelve  inches.  If  they  are  vigorous  and  healtliy,  they  need  not  be  placed  nearer  to  each 
other  than  twelve  inches.  Sometimes  two  rows  of  hawthorns  are  planted  for  the  sake  of  obtain- 
ing a  very  strong  hedge,  but  in  this  case  thcro  must  be  a  distance  of  at  least  two'feet  between  the 
rows.  Most  cultivators  plant  Ü>e  young  hawthorns  in  an  inclined  position,  and  almost  lyina  on 
the  ground,  so  that  the^  touch  and  cross  one  another.  This  is  done  with  the  view  of  making  tneu 
grow  in  this  oblique  direction,  and  interlace  spontaneously:  but  the  result  does  not  always  cocree- 
pond  with  the  intention :  the  new  shoots  invariably  grow  in  a  direction  nearer  to  the  vertical 
than  otherwise ;  and,  what  is  more,  tlie  stems  and  branches  rub  against  and  injure  one  another.  I 
have  alwajrs  found  it  much  more  advantageous  to  plant  the  hawthorn  in  the  ocdinaiy  vertical  di- 
rection ;  it  is  only  the  lateral  shoots  which  can  be  made  to  interlace. 

This  interiacing  of  the  branche|  is  much  accelerated  by  twisting  the  yonng  dioou  one  over  the 
other,  and  fastening  them  with  rushes  or  small  osiers ;  but  this  operation  is  a  very  treubleaome 
one,  and  is  therefore  seldom  practiced,  excepting  in  gardens  or  grounds  of  but  small  extent  It 
mav,  in  fact,  be  altogether  dispensed  with,  since  the  branches  of  hawthorn  gradually  become  nat- 
urally interlaced,  provided  only  that  the  hedge  be  properly  attended  to,  and  its  growth  not  too 
much  checked  by  the  bushes  being  cut  down  close  to  the  stem. 

In  order  that  the  hedge  may  be  well  clothed  with  branches  near  the  ground,  it  is  advisable 
that,  within  a  year  after  the  hawthorns  have  been  removed  to  their  place  of  destination,  they 
should  be  cut  down  within  two  inches  of  the  ground.  They  then  throw  out  a  proportbnately 
greater  number  of  lateral  slioots  from  the  stump,  which  shoots  must  be  allowed  to  grow  fineely, 
and  not  too  much  shortened.  When  pruned  with  the  knife  or  scissors,  according  to  the  method 
practiced  bv  gardeners,  it  is  suiScient  to  cut  away  the  shoots  which  rise  in  a  too  vertical  direction, 
and  suffer  the  lateral  branches  to  grow.  Not  even  for  the  sake  of  thickening  the  hedge  at  the 
bottom,  must  the  principal  branches  be  cut  down  too  low,  or  pruned  too  frequently,  even  when 
they  have  a  tendency  to  rise  straight  up  in  the  air ;  for  when  that  is  done,  a  new  tuft  of  shoots  is 
pat  forth,  and  a  sort  of  crown  formed  at  the  place  where  these  pnmings  have  taken  place,  and 
the  upper  part  of  the  bushes  becomes  too  heavy  in  proportion  to  the  stem;  which  disposition  of 
the  parts  produces  an  effect  precisely  opposite  to  that  which  was  intended,  for  the  lower  branches 
are  thus  weakened,  and  the  bottom  of  the  hedge  becomes  more  and  more  naked.  Hence,  then,  it 
is  evident  tliat,  during  the  first  few  years,  the  top  of  the  hawthorns  should  be  only  moderately 
pruned,  and  the  lateral  branches  suflered  to  grow  to  their  utmost  extent  It  afterward  becomes 
necessary  to  cut  them,  but  this  must  not  be  done  in  the  manner  practiced  in  gardens,  the  hedges 
of  which  are  trained  to  form  a  sort  of  perpendicular  wall,  and  are  not  so  thfek  at  the  kiwer  as  at 
the  upper  part ;  on  the  contrary,  the  hedges  of  which  we  are  speaking  most  be  left  as  bushy  as 
possible  at  the  lower  part,  and  that  thickness  gradually  diminished  toward  the  top.  By  a  carefid 
adherence  to  this  plan,  they  may  be  made  to  retain  their  form,  kept  thick  and  well  clotbed  to  the 
very  bottom,  and  rendered  impenetrable.  Bubsequentiv,  it  will  be  sufficient  to  prune  these  hedges 
once  in  five  or  ten  years ;  occaisionally  cutting  away  those  shoots  which  grow  too  vifforoufly  at 
the  top.  as  may  appear  necessary.  A  hedge  of  this  kind  mav  be  differed  to  grow  to  the  hiaht  of 
three  foet  and  a  luuf,  without  ceasing  to  be  well  clothed  with  leaves  and  branches ;  at  that  hight  it 
forms  an  excellent  fence,  and  its  goodness  is  increased  in  proportion  as  it  is  wider  near  the  ground. 
A  hedge  of  üiis  description  lasU  a  very  long  time ;  sdhne  may  be  found  which  have  lived  for  up- 
ward of  a  century,  and  are  stiU  in  good  condition. 

Hedges  of  blackthorn  and  dog-roK  are  seldom  formed  by  artificial  planting ;  but  for  the  moit 
part,  grow  natnrally,  springing  up  from  the  shoots  which  proceed  in  abundance  from  the  roots  of 
these  plants.  Shrubs  of  this  kind  may  always  be  transplanted  to  any  place,  for  they  easily  take 
root  and  are  very  hardy.  They  are  seldnm  pruned,  but  allowed  to  grow  freely ;  the  only  difficul- 
ty connected  with  them  is  to  keep  them  witnin  proper  bounds,  for  they  have  a  great  tendency  to 
extend  themselves  and  take  possession  of  the  soil  which  surrounds  them,  by  means  of  the  nnmei^ 
ous  offshoots  which  their  roots  send  up.  In  the  formation  of  hedges,  these  shrubs  are  seldom  used 
by  themselves,  but  mixed  with  various  others. 

Hazel-nut  hedges  are  usually  formed  by  sowing  the  nuts  in  rows,  on  die  spot  from  whicM  the 
plants  they  are  intended  to  produce  are  required  to  grow.    Such  hedges  thrive  remarkably  well 
upon  newly  formed  banks,  l>ecause  the  soil  of  such  pkces  is,  in  a  measure,  well  tilled,  and  also 
because  die  turia  which  they  contain  protect  the  plants  from  the  effects  of  drouth  by  their  deooaa-  . 
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position ;  and,  moreover,  when  planted  thns  high,  they  are  more  out  of  the  reach  of  weeda  than 
when  in  the  open  fields.  The  land  mast  first  he  prepared  for  the  receotion  of  thcMe  plants,  as  well 
as  for  that  of  hawthorns,  hy  carefal  tillage  with  tnc  spade  or  plow,  ana  then  the  farrow  formed  in 
which  the  nats  are  to  be  sown.  This  furrow  should  he  made  as  early  as  possible,  in  order  that 
the  surroanding  soil  ma^have  time  to  become  aerated.  In  the  autumn,  the  eartli  taken  out  of  the 
farrow  should  be  mixed  with  mud  from  the  bottom  of  ditches,  or  dry  leaves. 

The  nuts  intended  for  sowing  sliould  be  perfectly  ripe.  The  best  plan  is  to  select  for  this  pur- 
pose only  such  as  fall  spontaneously  in  the  autumn,  when  the  branches  which  bear  them  are  shak- 
en. These  should  be  kept  during  the  winter  in  dry  sand.  In  the  spring  they  must  be  placed  in 
the  furrow  prepared  for  their  reception,  and  sown  in  rows  at  intervals  of  tour  inches.  1  have 
found  that  it  is  injudicious  to  place  them  in  the  ground  before  the  commencement  of  winter,  be- 
cause they  then  run  a  great  risk  of  being  eaten  by  mice.  Generally  speaking,  the  plants  make 
their  appearance  in  May,  and  by  the  end  of  the  summer  have  attained  a  hight  of  somewhat  more 
than  a  foot.  When  they  are  too  crowded,  the  alternate  ones  sliould  be  pulled  up,  and  transplant- 
ed to  places  where  there  is  room  for  them. 

Hedges  of  haael-nut  trees  only  require  attention  during  the  first  year  of  their  growth ;  they  must, 
for  that  period,  be  kept  scrupulously  clear  of  weeds.  Subsequently,  they  should  be  cut  down 
close  to  the  ground  every  nme  or  ten  years,  and  may  by  this  means  be  made  to  furnish  plenty  o 
wood,  which  is  of  great  use  in  cooperate,  and  they  soon  shoot  up  afresh  with  renewed  vigor. 

Hornbeam  trees  are  reared  in  nurseries  establiäied  for  the  purpose.  This  tree  used  to  be  in 
great  request  for  the  formation  of  hedges  in  gardens,  and,  indeed,  when  well  pruned,  it  conati- 
tutes  a  very  compact  green  fence  ;  but  without  such  treatment,  die  lower  part  of  it  soon  becomes 
naked,  and  it  has  a  tendency  to  shoot  up  to  a  great  hight ;  in  this  case,  especially  if  it  be  planted  in 
doable  rows,  it  forms  a  fence  like  one  composed,  of  stakes,  and  not  a  hedge,  properly  so  called. 

The  same  may  be  observed  with  regard  to  the  narrav4eaved  dm,  the  birch,  and  the  ddcr  tree, 
unless  their  branches  are  occasionally  lopped  so  as  to  make  them  put  forth  new  shoots,  or  unless 
they  are  subjected  to  the  treatment  which  we  shall  presently  describe. 

The  rapid  growth  of  the  acacia,  and  the  prickles  with  which  its  branches  are  armed,  seem  to 
render  it  peculiarly  adapted  for  the  formation  of  hedges ;  and  manv  authors  consider  it  to  be  well 
calculated  for  tlie  purpose ;  nevertheless,  I  have  never  succeeded  in  forming  a  compact  hedge 
with  this  tree.  In  fact,  the  acacia  puts  forth  such  vigorous  shoots  that  they  soon  become  woo(i>', 
and  cannot  easily  be  restrained  witnin  the  dimensions  of  a  hedge.  If,  on  the  other  hand,  it  be  al- 
lowed to  grow  upward,  the  lower  part  soon  becomes  bare,  and  thus  the  fence  is  spoiled.  It  la 
possible,  however,  that  I  may  not  have  adopted  the  proper  mode  of  managing  it 

In  hedges  consisting  of  shrubs  of  various  kinds,  the  acacia  may  produce  a  very  good  eflfcct  by 
means  of  its  prickles ;  but  these  latter  tend  greatlv  to  increase  the  difficulty  of  catting  and 
pruning  the  hedges,  and  bending  and  interlacing  the  oranches,  in  order  to  render  the  fence  com- 
pact 

Hedgea  of  pricklv  broom  may  easily  be  raised  from  the  seed,  by  sowing  it  in  the  spot  on  which 
it  is  intended  that  the  plants  should  grow ;  they  form  a  tolerably  compact  fence,  and  possess  but 
one  bad  quality,  which  is,  that  during  severe  winters  they  are  almost  invariably  killed  by  frost. 

Privet  nedgcs  do  not  form  good  fences. 

The  various  specie«  of  oner»  cannot  be  said  to  form  a  very  compact  hedge ;  nevertheless,  a  ve- 
ry useful  kind  of  enclosure  or  fence,  for  the  purpose  of  keeping  cattle  bom  straying,  may  be  con- 
structed of  them.  They  are  frequently  employed  with  advantage  for  the  purpose  of  protecting 
newly  formed  banka  or  mounds  of  earth  from  the  attacks  of  cattle ;  and,  for  wis  purpose,  are  plant- 
ed between  the  foot  of  the  bank  and  the  edge  of  the  ditch ;  or  else  on  the  slope  of  tlie  former. 
when  it  is  intended  that  a  hedge  should  be  raised  on  its  summit  In  this  case,  osier  twigs  of  about 
two  years  old  are  taken,  cut  into  slips  of  from  a  foot  to  a  foot  and  a-half  in  length,  and  planted,  at 
intervals  of  two  feet  so  deeply  in  the  ground  as  not  to  rise  above  three  or  four  inches  above  the 
anrfuce  of  the  soil.  After  the  first  year  these  slips  put  forth  shoots,  which  may  be  attached  to  each 
other.  When  the  hedge  on  the  baiik  is  sufficiently  advanced  in  growth  to  no  longer  need  de- 
fence, the  osiers  may  be  taken  awav. 

In  very  dry  places,  the  kind  of  osier  best  adapted  for  this  purpose  is  the  brittle  osier;  but  in 
moist  damp  situations,  where  there  is  no  other  means  of  fonning  a  hedge,  that  species  of  osier 
should  be  chosen  which  is  best  adapted  to  the  nature  of  the  soil,  and  then  the  mode  of  proceeding 
Just  described  had  recourse  to. 

Fields  are  frequently  enclosed  with  hedges  formed  of  several  of  the  different 
kinds  of  trees  and  shrubs  of  which  we  have  just  been  speaking  mixed  together, 
and  planted  either  on  an  eren  surface  or  on  an  embankment ;  but  in  these  cases 
the  hawthorn  is  seldom  or  never  used.  Sometimes  the  hedge  is  formed  solely  of 
oaks  and  beech  trees,  and  it  is  then  managed  in  the  following  manner,  which  the 
Germans  call  the  knick  method  of  proceeding. 

When  the  trees  of  which  the  hedge  is  to  oe  composed  have  taken  root,  they 
are  cut  down  within  a  few  inches  of  the  surface  of  tne  ground,  and  nothing  left 
standing  but  a  stem  of  about  four  feet  high,  to  serve  as  a  stake.  These  are  left 
at  intervals  of  four  feet  apart.  Should  there  be  anv  space  which  cannot  be  filled 
up  by  one  of  these  stakes,  a  branch  of  osier  may  be  planted  there.  Great  care 
must  be  taken  to  keep  the  row  as  even  as  possible,  and  about  every  twelve  feet  a 
tree  must  be  left  untouched.  The  ditchee  should  then  be  formed,  and  the  earth 
taken  from  the  bottom  of  them  thrown  against  the  hedge.  This  must  alwavs  be 
done  whenever  the  ditches  are  cleaned  out  or  repaired ;  for  it  would  be  highly 
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injudicious  to  make  any  other  use  of  such  earth  which  belongs  to  the  hed§^es  and 
serves  to  manure  it 

When  the  trees  which  have  been  left  unpruned  have  grown  up,  two  notches 
are  made  in  the  stem  ;  the  first  very  near  the  ground,  and  the  second  higher  ap. 
These  ought  to  be  of  such  a  depth  as  to  leave  only  the  bark  and  a  little  wood  re- 
maining on  one  side.  This  tree  is  then  bent  on  the  opposite  side  to  that  in  which 
the  notches  were  cut,  and  interlaced  with  or  tied  to  the  stakes  of  which  we  have 
before  spoken.  The  trees  thus  trained  continue  to  vegetate,  and  in  time  produce 
a  strong,  compact  hedge.  This  mode  of  proceeding  is  principally  adopted  with 
regard  to  hedges  chiefly  composed  of  hazel  and  birch  trees.  I  have  seen  close, 
compact  hedges  thus  formed  on  the  most  sandy  soils ;  but  this  practice  is  seldom 
adopted  upon  places  and  in  situations  more  favorable  to  vegetation,  because  the 
rain  water  which  drops  from  the  places  where  the  stems  are  tied  or  interlaced» 
injures  the  young  shoots  and  prevents  the  hedge  from  becoming  covered  with 
foliage. 

On  very  fertile  land  it  has  often  been  found  advisable  to  cut  down  hedges  of 
this  kind  close  to  the  ground  every  tenth  or  twelfth  year,  and  then  to  suffer  them 
to  shoot  up  again  at  will.  This  practice  is  to  be  recommended  not  only  because 
a  larger  quantity  of  wood  is  thus  obtained,  but  also  because,  on  land  which  is 
submitted  to  a  rotation  in  which  several  years  are  devoted  to  pasturage,  the 
hedges  may  be  dispensed  with  during  the  period  that  the  soil  is  tilled,  and  the 
crops  thrive  better  when  it  is  cut  down. 

If  the  farmer  wishes  to  form  a  live  hedge  upon  an  even  piece  of  ground,  with- 
out ditches  or  embankment,  it  is  absolutely  necessary  that  it  should  be  protected 
against  the  injuries  liable  to  be  done  to  it  by  cattle,  as  well  as  from  those  which 
may  arise  from  the  carelessness  or  wantonness  of  persons  employed  in  or  passing 
through  the  field,  b^r  a  fence  of  some  kind,  which  need  not  be  constructed  with 
more  strength  than  is  absolutely  necessary  to  enable  it  to  afford  protection  to  the 
young  hedge,  until  it  is  capable  of  taking  care  of  itself.  Whatever  may  be  the 
nature  of  this  temporary  fence,  it  should  be  placed  at  some  distance  from  the 
hedge — as,  for  instance,  three,  or  even  four  feet ;  for,  if  it  were  nearer,  it  would 
deprive  the  young  shrubs  or  trees  of  the  air  and  light  absolutely  indispensable  to 
their  vegetation  ;  and,  when  removed,  that  portion  of  the  green  hedge  which  had 
been  shadowed  by  it  would  be  so  much  affected  by  the  suddenly  increased  amount 
of  air  and  light  thrown  upon  it,  that  the  weaker  plants  would  be  liable  to  become 
diseased.  If,  on  the  other  hand,  the  fence  be  too  far  off  and  too  open,  it  does  not 
protect  the  shoots  of  the  young  hedge  from  the  attacks  of  cattle ;  and,  consequent- 
ly, the  vegetation  of  the  plants  is  retarded,  and  their  ^owth  stunted.  Neither 
should  a  loot-path  be  allowed  to  be  established  by  the  side  of  a  young  hedge,  be- 
cause the  pressure  of  the  feet  of  passengers,  and  the  friction  caused  by  their  pass- 
age to  and  fro,  is  calculated  to  injure  it  materially,  especially  if  it  be  composed  of 
hawthorn. 

The  formation  of  enclosures  and  the  judicious  distribution  of  land,  which  may 
be  effected  by  means  of  good  and  compact  live  hedges,  contributes  essentially  to 
increase  the  value  of  property,  by  enabling  the  agriculturist  to  raise  various  kinds 
of  products  from  it,  and  pasture  various  kinds  of  cattle  on  it  at  once.  Robberies 
and  damage  occur  less  frequently  on  enclosed  than  xhey  do  on  open  fields.  Be- 
sides, in  my  opinion,  a  province  which  is  intersected  with  ditches  and  embank- 
ments of  earth  planted  with  compact  edges,  presents  almost  invincible  obstacles  to 
all  hostile  invasions,  especially  if  it  is  properly  defended  by  a  well  disciplined 
troop  of  light  infantry.  The  enemy^s  cavalry  and  artillery  would  make  little  or 
no  progress  over  it.  The  whole  country  would  become  a  continuous  fortress ;  and 
if,  as  might  easily  be  managed,  these  aitches  and  embankments  were  constructed 
with  some  reffard  to  military  tactics,  the  country  might  thus  be  far  better  defend- 
ed than  it  could  be  by  means  of  fortifications ;  and  it  would  be  much  less  expense 
to  Government  thus  to  make  the  whole  country  one  uninterrupted  fortress,  than 
it  now  does  to  establish  those  fortifications  around  towns  and  villages  which  are 
80  detrimental  to  the  agricultural  interest. 

THE  DRAINING  OF   LAND. 

The  ascertaining  and  adopting  the  beat  possible  means  of  freeing  land 
from  prejudicial  excess  of  moisture,   may  be  ranked  among  the  most  knport- 
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ant  bmnches  of  agricultuTal  science.  The  draining  of  land  and  rendering  it 
healthy  must  precede  all  other  improyements,  as  without  in  the  first  instance 
fully  accomplishing  this  object,  the  farmer  will  find  all  his  future  exertions  of  lit- 
tle avail.  A  proper  degree  of  drainage  tends  to  protect  the  crops  from  the  inju- 
ries which  are  to  result  from  excess  of  moisture,  and  contributes  materially  to  en- 
sure their  success.  This  operation  alone  has  often  been  suflicient  to  render  ex- 
tensive sterile  plains  exceedingly  fertile.  But  the  art  of  draining  is  one  of  the 
most  difiBcult  and  complicated  of  all  those  appertaining  to  agricultural  science.  It 
would  be  useless  and  impossible  to  attempt  to  point  out  ail  the  different  circum- 
stances under  which  this  operation  has  to  be  performed,  and  the  modifications 
which  must  be  introduced  mto  it,  since  each  one  has  its  own  peculiarities,  and 
requires  to  be  treated  accordingly.  It  will  be  sufficient  if  we  endeavor  to  give 
our  readers  a  clear  notion  of  the  laws  by  which  the  motion  of  water  is  governed, 
and  the  manner  in  which  it  affects  solid  bodies  ;  or,  in  a  word,  the  various  causes 
which  tend  to  produce  excessive  humidity,  that  my  readers  may  be  enabled  to 
distinguish  them  at  a  gUnce,  and  determme  at  once,  in  each  particular  case,  the 
cause  by  which  it  is  produced.  This  being  ascertained,  the  most  efficacious 
means  of  remedying  the  evil,  and  those  best  adapted  to  the  situation  and  locality, 
will  present  themselves.  It  may  be  supposed  that  any  remarks  on  this  subject 
ought  to  prefaced  by  a  dissertation  on  the  theory^  of  hyaraulics,  hydrostatics,  and 
the  mathematical  principles  on  which  this  portion  of  the  sciences  depends.  But 
as  it  is  simply  my  intention  to  enter  into  such  considerations  as  every  agricultur- 
ist may  be  supposed  to  be  acquainted  with,  I  shall  content  myself  with  de»- 
cribing  what  may  be  understood  and  performed  without  reference  to  these  Ixvnch- 
es  of  science ;  or,  in  other  words,  those  operations  which  come  within  the  sphere 
of  action  of  every  practical  amculturist ;  and  under  this  class,  the  drainage  of 
extensive  plains,  the  means  of  protecting  them  from  excess  of  moisture  by  brge 
dykes  or  conduits,  and  the  formation  of  canals,  &c.,  cannot  be  comprenendä. 
i  Undertakings  like  these  come  within  the  province  of,  and  ought  to  be  confided  only 
to  skillful  engineers,  who  have  made  such  matters  their  principal  study  ;  and 
even  such  men  are  fre(}uently  liable  to  commit  errors,  aiid  show  by  their  manner  of 
proceeding  that  there  is  much  regarding  this  branch  of  science  yet  to  be  learned. 
It  is  a  wfll-known  fiict,  that  water,  by  reason  of  the  want  of  adherence  between 
its  parts — a  circumstance  which  constimtes  its  fluidity — has  a  tendency  to  oc- 
cupy with  each  of  its  molecules  the  lowest  spot  which  it  can  find  ;  and  thus 
to  serk  a  level,  or  form  an  horizontal  surface.  This  fluid  does  not  act  mere- 
ly on  its  base  with  a  power  proportionate  to  its  weight,  but  its  action  likewise 
extends  to  the  sides :  its  pressure  is  prolonged  so  long  as  the  adherence  of  its 
particles  remains  unbroken.  This  accounts  for  the  fact  that  when  water  is  in- 
troduced into  two  tubs,  the  inferior  extremities  of  which  communicate  with  each 
other,  its  water  assumes  a  horizontal  position  ;  that  is  to  say,  it  rises  to  an  equal 
hight  in  each  tube,  or,  in  other  words,  finds  a  level.  An  alteration  of  the  dimen- 
sions of  the  tubes  will  not  prevent  this.  Even  when  one  is  larger  than  the  other, 
the  water  rises  to  the  same  hiffht  in  each  ;  because,  in  general,  the  atmospheric 
pressure  is  not  at  all  impeded  by  friction.  But  when  one  of  the  tubes  is  very 
much  smaller  than  the  other,  the  water  will  rise  higher  in  it  than  in  the  larger 
one  which  is  united  to  it,  on  account  of  the  force  of  attraction  which  solid  bodies 
exercise  on  fluids,  according  to  the  well-known  laws  of  capillary  attraction. 
Loose  earth  acts  in  the  same  manner  as  the  capillary  tubes.  In  order  to  become 
convinced  of  this  fact,  it  is  only  necessary  to  place  a  pot  full  of  earth,  in  the  bot- 
tom of  which  several  holes  have  been  bored,  in  a  vessel  containing  water,  and  it 
will  soon  become  apparent  that  the  water  has  arisen  in  the  earth  to  an  elevation 
considerably  above  the  level  of  the  water. 

Soils  are  generally  formed  of  layers  of  earth  and  of  stone,  some  of  which  are 
porous,  and  permit  the  water  to  pass  through  and  unite  with  them  ;  while  others 
are  impermeable.  Mould,  turf,  sand,  gravel,  pulverulent  lime  or  chalk,  all  stones 
having  a  porous  tissue,  schists  and  rocks  containing  fissures,  are  permeable 
bodies ;  while  dense  rocks,  various  kinds  of  fossils,  tenacious  clay,  &c.,  are  imper- 
meable bodies,  which  oppose  an  obstacle  to  the  passage  of  water,  and  retain  it. 
When  these  latter  become  indurated  and  compact,  and  are  saturated  with  water 
on  their  surface,  they  do  not  suffer  it  to  percolate  or  escape,  but  resist  it  the  same 
as  metal  or  hard  wood.    Mixed  soils  absorb  and  allow  the  passage  of  water  in 
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proportion  to  their  combioatioiis  and  their  degree  of  porosity.  All  the  fluid  which  > 
we  find  on  the  surface  of  the  soil  is  occasioned  by  these  alternating  and  inter- 
rupted strata,  by  those  various  stratifications,  and  the  furrows  and  canals  which  | » 
penetrate  our  soil  to  unknown  depths.  If  the  permeable  layers  were  uninter- 
rupted, the  water  would  gradually  sink  nearer  to  the  center  of  the  globe  ;  and 
thus  rivers  and  even  the  sea  itself  would  finally  disappear.  If,  on  the  other  hand, 
the  whole  surface  of  our  earth  were  formed  of  one  uniform  impermeable  layer, 
all  moisture  would  flow  to  the  sea  directly  it  had  fallen  from  the  atmosphere,  and 
there  would  be  neither  springs,  rivers,  or  fountains.  But  impermeable 
strata  are  intermingled  with  others  that  are  permeable,  in  the  same  way  that 
the  human  body  is  intersected  with  veins.  There  are  but  few  places  where 
water  may  not  be  found,  although  it  frequently  exists  at  a  great  depth  below  the 
surface. 

In  permeable  bodies  the  water  penetrates  as  deeply,  and  extends  itself  at  the 
sides  as  far  as  possible  ;  that  is  to  say,  until  it  encounters  some  impermeable  stra- 
tum which  impedes  its  progress.  Thus,  a  permeable  soil  which  rests  upon  an 
impermeable  layer,  and  is  surrounded  on  all  sides  to  a  certain  hight  by  a  stratum 
which  will  not  admit  the  passageof  moisture,  must  inevitably  form  a  reservoir  of 
water,  and  have  all  its  pores  thoroughly  saturated  with  that  fluid ;  it  continues 
to  absorb  water  until  this  is  the  case,  and  then  the  fluid  regurgitates  back  to  the 
surface,  renders  the  adjacent  land  moist ;  and  in  wet  seasons,  when  a  larffer 
quantity  of  rain  falls  than  the  reservoir  is  capable  of  containing  in  addition  to  Qie 
moisture  already  assembled  there,  it  necessarily  overflows  and  the  water  spreads 
itself  over  the  surrounding  land.  If  the  boundaries  of  this  porous  earth  are  of  an 
equal  hight  all  round,  and  the  bottom  perfectly  horizontal,  the  superabundant 
moisture  rises  equally  on  all  sides ;  but  as  this  is  seldom  the  case,  it  generally 
runs  ofl*  on  that  side  on  which  the  boundaries  are  lowest.  Sometimes  the  outlet 
through  which  it  passes  is  very  narrow,  and  may  be  compared  to  a  small  piece 
broken  out  of  a  basin,  or  to  the  opening  through  which  a  brook  emanates  from  a 
lake.  By  means  of  this  outlet,  the  reservoir  throws  off  its  superabundant  mois- 
ture ;  at  least,  so  long  as  the  quantity  of  fluid  produced  by  rain  or  other  causes, 
and  the  continuous  amount  of  pressure,  be  not  so  great  as  to  render  it  insufficient 
for  the  purpose  ;  whenever  the  latter  is  the  case,  the  water  rises  much  higher 
than  it  would  otherwise  do,  and  floods  all  the  lower  groimd  in  its  neighborhood. 

The  result  is  always  the  same  whether  these  reservoirs  exist  on  the  surface  of 
the  soil  and  present  themselves  to  our  view  under  the  form  of  ponds,  lakes,  &c., 
or  whether  they  are  situated  at  a  greater  depth,  and  covered  by  a  tolerably  thick 
layer  of  earth.  It  is  likewise  immaterial  whether  they  or  their  openings  are 
formed  by  empty  spaces  containing  nothing  but  water,  or  are  filled  with  earth 
and  porous  stones  which  receive  the  fluid  into  their  pores  and  clefts,  and  suffer  it 
to  pass  through.  The  only  difference  is  that  the  latter  imbibe  a  smaller  quantity 
of  water,  and  do  not  suffer  it  to  flow  so  freely,  and  that  this  water  does  not  becc»ne 
mingled  with  anything,  but  merely  occupies  the  vacant  space.  The  effect  of 
pressure,  however,  and  the  addition  from  above  of  more  moisture,  will  eventual- 
ly of  necessity  cause  the  reservoir  to  overflow.  Thus,  when  a  reservoir  situated  in 
an  elevated  position  communicates  with  one  lower  down  by  means  of  an  open 
passage,  or,  what  amounts  to  the  same,  by  means  of  a  layer  of  permeable  earth, 
the  latter  will  receive  the  pressure  and  the  superabundant  moisture  of  the  former 
until  such  time  as  the  water  in  both  forms  a  level,  or,  in  other  words,  a  horizon* 
tal  line  similar  to  that  which  it  takes  up  two  in  tubes  placed  vertically,  the  lower 
ends  of  which  communicate  with  one  another. 

Although  these  facts  are  universally  known,  I  deem  it  right  to  recapitulate 
them  here  in  order  to  be  able  to  make  myself  understood  in  the  succeeding  para- 
graphs without  running  the  risk  of  being  too  nrolix. 

I  must  now  go  on  to  speak  of  those  considerations  and  precautions  by  which 
we  must  be  governed  in  all  our' endeavors  to  drain  land  and  free  it  from  its  super- 
abundant moisture. 

The  first  thing  to  be  done  is  to  find  a  level,  that  is  say,  to  ascertain  the  highi 
of  the  point  at  which  that  water  which  we  wish  to  eel  rid  of  is  situated  ;  also, 
that  of  the  place  to  which  we  would  convey  it,  and  of  all  the  intermediate  points 
throa^h  which  it  must  pass.  The  art  of  leveling  and  the  use  of  the  draining  au- 
ger Will  be  found  applicable  to  this  operation. 

1862) 


Drains,  ditches,  or  gutters  are  usually  formed  for  the  express  purpose  of  carrying 
off  any  superabundance  6f  moisture  w^ich  may  exist  in  the  land. 

These  may  be  divided  into  two  classes,  according  to  the  purpose  for  which  they 
are  formed : 

1.  Braiiu,  ditches,  or  guttenk  to  collect  water. 

2.  Gutters  or  trenches  which  are  intended  for  the  pu^ose  of  draining  land,  and  rendering  it 
healthy  by  freeing  it  from  moisture. 

The  former,  by  means  of  which  the  water  is  collected  which  flows  from  eleva- 
ted spots,  and  prevented  from  overflowing  the  plains  beneath,  oua^ht  to  intersect 
the  declivity  of  land.  In  general,  they  should  be  perfectly  horizontal  at  their 
base,  and  should  have  what  is  called  a  dead  level.  It  is,  however,  necessary 
that  the  horizontal  line  which  forms  the  bottom  of  the  ditch  should  be  a  little 
deeper  than  the  layer  of  earth  on  which  the  moisture  which  we  wish  to  carry  off 
rests  or  flows. 

Drains  or  cutters  for  the  purpose  of  carrying  off  water,  whether  intended  at 
once  to  get  rid  of  the  moisture  wnich  rises  in  the  ground,  or  as  canals  to  carry  off 
the  water  collected  by  ditches  of  the  first  class,  ought  to  receive  an  inclination 
toward  the  bottom  of  the  declivity,  and  to  have  some  slope.  But  in  the  greater 
number  of  cases  this  slope  must  be  very  gradual,  an  incn  in  twenty  perches  is 
admitted  to  be  the  general  average.  It  is  often  imperatively  necessary  to  avoid 
giving  a  greater  degree  of  inclination  to  them,  lest  the  bottom  should  be  mjured  by 
the  too  rapid  course  of  the  water ;  and  it  is  sometimes  even  necessary  that  their 
strenffth  should  be  increased,  in  order  that  the  slope  may  be  rendered  more  gentle. 

When  such  a  drain  or  gutter  is  to  be  dug,  the  first  thing  to  be  determmed  is 
its  depth,  and  the  width  of  the  lowest  part  of  it,  or  that  on  which  the  water  rests. 
The  depth  below  the  surface  of  the  soil  to  which  it  is  to  be  hollowed  must  be  de- 
termined in  different  places  by  leveling,  and  its  breadth  be  made  proportionate  to 
the  quantity  of  water  which  may  be  expected  to  pass  through  it.  As  these  ditch- 
es must  somethnes  be  horizontal,  and  at  others  receive  a  gentle  slope,  according 
as  the  surface  through  which  they  have  to  pass  rises  or  inclines,  they  are  made 
deeper  or  more  shallow  according  to  the  undulations  of  the  soil.  The  width  of 
the  top  of  the  ditch  must  be  regulated  by  that  of  its  base,  and  by  its  depth,  in  or* 
der  that  the  sides  may  always  have  a  proper  talus.  When  the  land  is  of  a  firm 
and  solid  nature,  the  following  is  the  proportion  usually  adopted :  the  summit  or 
top  of  the  ditch  is  made  half  as  wide  agam,  in  proportion  to  its  hight,  as  the  bot- 
tom. Thus,  if  it  is  three  feet  deep,  and  two  feet  wide  at  the  bottom,  it  ought  to 
measure  3  +  3  +  2  =  8  at  the  top.  If  the  surface  through  which  it  passes  rises 
a  foot,  tiie  width  of  the  top  of  the  ditch  must  be  increased  to  ten  feet,  and  if  it 
rises  two  feet  to  twelve  feet,  in  order  that  the  sides  may  maintain  an  uniform  de- 
gree of  inclination  or  slope,  and  form  with  the  base  an  obtuse  angle  of  one  hun- 
dred and  thirty-five  degrees.  In  sandy  or  marly  soils,  which  possess  but  little 
solidity  and  adherence,  this  inclination  is  frequently  not  sufficient,  and  the  top  of 
the  ditch  has  to  be  made  one-half  or  one-third  wider  ;  it  is  not  uncommon  for  it 
to  be  necessary  to  give  a  perfectly  rounded  form  to  drains  or  ditches,  the  profile 
of  which  is  similar  to  that  of  an  mverted  bow,  and  in  this  case  grass  is  suffered 
to  grow  on  them,  so  that  they  furnish  fodder  for  cattle. 

The  digging  and  forming  of  these  ditches  or  gutters  is  usually  performed  as 
task  work,  and  the  price  regulated  by  the  cubic  measure  of  earth  removed  ;  but 
the  operation  is  rendered  more  or  less  diflücult  by  the  nature  of  the  soil  on  which 
it  has  to  be  performed.  When  the  eround  is  iignt  and  sandy,  the  digging  up  of 
a  surface  of  one  hundred  and  forty-four  Rhenish  feet  to  the  depth  of  a  foot  will 
not  generally  cost  more  than  three  groschen ;  but,  if  the  soil  is  very  argillaceous 
and  tenacious,  the  expense  will  be  increased  to  double  that  sum :  on  average  soils 
it  will  be  proportionate  to  the  degree  of  their  tenacity.  The  expense  of  the  ope- 
ration depends,  however,  in  a  great  measure  on  the  depth  to  which  it  has  to  be 
carried ;  for,  as  the  extraction  of  the  earth  becomes  more  and  more  difficult  in 
proportion  to  the  depth  from  which  it  has  to  be  raised,  so  must  the  wages  of  the 
workmen  be  increased  in  exact  ratio  with  the  depth  to  which  they  have  to  dig, 
otherwise  they  will  gain  nothing  b^  the  job. 

While  digging  these  ditches,  it  is  highly  requisite  that  care  should  be  taken 
to  throw  the  earth  sufficiently  far,  not  only  to  prevent  it  from  bearing  an  undue 
degree  of  pressure  on  the  edges,  but  likewise  to  prevent  it  from  being  m  the  way. 
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and  haring  to  be  removed  again  Bhonld  it  be  neoe88ary,.a8  it  frequently  is,  to  en- 
large and  widen  the  drain. 

I  must  here  observe  that  it  is  not  sufficient  to  trace  out  and  dig  a  ditch  or  gai- 
ter, but  it  must  also  be  kept  clear  and  in  ffood  repair ;  consequently,  in  forming 
an  estimate  of  the  expenses  attending  it,  those  of  keeping  it  in  order  as  well  as 
establishing  it  must  be  calculated ;  and  these  will  be  found  to  vary  in  different 
localities,  and  under  different  circumstances. 

I  shall  proceed  to  speak  of  aqueducts  and  subterraneous  drains  by  and  bye. — 

i   Previously  to  undertaking  any  operations  for  the  purpose  of  freeing  a  soil  from 

its  superabundant  humidity,  we  must,  in  the  first  (»lace,  endeavor  to  ascertain 

precisely  from  what  cause  this  humidity  arises,  in  order  to  be  enabled  at  once  to 

i   adopt  the  most  efficacious  means  of  remedying  the  evil,  and  those  b^t  adapt^ 

to  the  locality. 

The  causes  generally  productive  of  superabundant  moisture  may  be  classed  un- 
der the  four  following  heads ;  or,  in  other  words,  the  evil  may  arise — 

{a).  From  rain  water  or  other  moisture  deposited  by  the  atmosphere  on  a  spot 
where,  from  the  retentive  nature  of  the  materials  of  which  the  surface  is  comp^h- 
sed  and  the  strata  on  which  it  rests,  this  fluid  cannot  penetrate  deeper  or  flaw  on^ 
ward. 

(h).  From  water  which  flows  from  higher  grounds,  and  which  is  retained  on 
the  surface  of  the  soil  by  inequalities  or  elevations,  which  force  it  to  remain  in 
that  place  wUil  it  evaporates. 

(c).  From  water  which  flows  from  elevated  regions,  and  descends  for  a  consid' 
erable  distance  among  the  porous  substances  between  the  different  strata  of  clay 
before  tt  shows  itself,  or  breaks  out  on  the  surface  of  the  ground,  beneath  which 
it  often  forms  actual  springs  which  have  no  means  if  escaping. 

(d).  From  water^courses,  which  occasionally  or  permanently  cover  the  «ur- 
rounding  land  with  water,  either  by  overflowing  it,  or  gradually  trickling  over 
and  saturating  it  ;  or  which,  by  the  elevation  of  their  bed  and  of  their  general 
surface,  prevent  that  moisture  which  descends  from  the  hights,  and  is  collected 
on  the  plains,  from  draining  away  and  escaping. 

(a).  The  moisture  wbich  falb  immediately  from  the  atmecphiffe  becomes  iiqarioiis  when  de- 
ported in  too  large  qnantitie«,  or  in  places  whence  it  cannot  escape. 

If  tlie  layer  of  vegetable  earth  is  composed  of  clay  or  lime,  or  is  of  a  highly  teoacions  nature,  its 
sarface  only  is  plowed ;  and  that  very  soperficially,  on  accoant  of  the  difecalty  which  there  ia  in 
tilling  soils  of  this  nature.  The  onder  laver  thus  becomes  formed  into  a  hard  cmst  which  retains 
all  that  exists  beneath  it,  and  prevents  the  passage  of  any  from  above ;  oonseqnently,  the  sor&oe 
becomes  thoroughly  salarated.  and  daring  heavy  rains,  or  excess  of  moisture  from  any  other 
cause,  is  transibrmed  into  a  paste,  in  which  state  it  is  exceeding:ly  ii\janous  to  plants,  and  speed- 
ily caosos  their  roots  to  rot,  and  themselves,  consequently,  to  perish. 

These  are  not  the  cases  in  which  under  or  covered  drains  are  likely  to  prove  beneficial ;  for,  as 
these  latter  are  covered  over  with  earth  at  least  nine  or  ten  inches  tnick,  the  water  cannot  pene- 
trate through  this  hard  layer  into  them.  Wherever  proper  attention  has  not  been  paid  to  this 
point,  under  drains  have  been  found  altogether  useless;  or,  at  any  rate,  their  utility  has  lasted  but 
«NT  a  very  short  period ;  for  the  enrth  with  which  they  were  covered,  altliough  loose  and  porous  at 
first,  is  not  long  m  becoming  hardened,  indurated,  and  forming  an  impermeable  mass  above  them. 

In  order  to  ensure  to  a  field  thone  advantages  which  subterraneous  or  under  drains  are  capable 
of  communicating,  it  must,  previously  to  their  fbrmatbn.  be  plowed  deeply,  and  several  ameliora- 
tions of  dung  bestowed  upon  it  in  order  thoroughly  to  loosen  the  soil  and  render  it  permeable,  at 
least  to  a  depth  equal  to  that  which  is  to  cover  the  drains. 

In  most  cases,  open  drains  or  guucrs  are  in  general  preferable  to  subterranean  ones.  Some- 
times recourse  is  had  to  these  opcQ  trenches  for  the  purpose  of  draining  an  even  soil,  and  then 
they  are  made  in  that  direction  m  which  the  declivity  of  the  land  is  most  peroeptiblc ;  or,  in  other 
words,  in  that  which  is  most  likely  to  car^  off  the  water  soonest  and  beat  At  other  times,  the 
land  is  divided  into  beds,  slightly  raised,  elevated,  and  separated  from  one  another  by  deep  fur- 
rows, for  the  purpose  of  carrj-in^  off  the  water,  which  latter  are  carefully  kept  clear  and  open. — 
Besides  this,  when  occasion  requires  it  these  furrows  are  connected  with  transverse  draini^  which 
intersect  the  beds  or  ridges,  prevent  the  water  from  stagnating,  and  carry  it  off  to  ditches,  brook% 
or  ponds,  where  it  can  do  no  harm.  When  the  fields  are  left  flat  it  is  highly  important  that  the 
drainage  furrows  should  receive  such  a  distribution,  direction,  and  sbpe,  as  will  best  render  diem 
useful.  It  is  by  no  means  beneficial  to  make  too  many  of  them :  first  because  more  labor  will  be 
thus  occasioned  -,  secondly,  because  they  would  occupy  too  much  space ;  and,  thirdly,  beorase 
when  they  do  not  contain  water  enough  to  enable  it  luUy  to  clear  its  wa^r.  they  are  ii{)urious  ra- 
ther than  beneficial ;  and.  lastly,  because  they  create  inequalities  in  the  soil.  When  these  drains 
or  gutters  proceed  from  low  ground,  and  have  to  be  earned  across  elevated  spots,  they  produce 
an  effect  diametrically  opposite  to  that  which  is  expected  of  them,  and  only  serve  as  conduits  to 
convey  stagnant  water  bock  to  Üic  very  places  they  were  intended  to  drain.  In  such  cases  as 
these,  the  best  way  is  to  dig  a  trench  about  the  elevated  places  which  surround  the  low  knd«  aad 
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thiu  intercept  that  moiitare  whidi  woald  otherwise  nrn  down  on  to  the  htter,  and  carry  it  oiF  be- 
fore it  proceeds  beyond  its  proper  limils.  Too  sudden  and  abmpt  a  declivity  is  as  mach  to  be 
«voided  as  a  want  of  safficient  slope ;  becanse,  in  the  former  case,  when  heavy  rains  fall,  the  wa- 
ter is  apt  to  rash  down  with  sach  rapidity^  as  to  carry  away  the  soil  with  it,  and  thus  create  em- 
bankments at  the  foot  of  the  hill.  Under  circamstances  of  this  natare,  a  circaitoas  direction  should 
be  given  to  the  drains,  in  order  to  render  the  slope  more  gentle,  and  sufibr  the  water  to  drain 
away  without  doing  any  mischief.  In  general,  in  proportion  as  there  is  difficulty  in  draining  a 
field,  and  as  its  tillage  requires  tact,  skilt  and  science,  m  like  proportion  do  wo  find  absurd  and 
ill-conducted  operations.  Many  a^culturists  think  to  show  tneir  skill  and  industry  by  intersect- 
ing their  land  in  everv  direction  with  drains  or  gutters,  for  the  purpose  of  carrying  off  moisture, 
until  it  almost  resemblpe  the  model  of  a  seat  of  war,  surrounded  by  numerous  fortifications  in  a 
state  of  progress ;  but  this  excess  of  drainage  is  not  only  useless,  but  is  productive  of  serious  evils. 
A  plow  is  freouendy  made  use  offer  the  purpose  of  forming  these  furrows  or  drains  ;  and  one 
having  two  mouJd-boards  is  usually  selected  for  the  purpose,  which,  as  it  completes  the  furrow  at 
once,  admits  of  one  being  made  as  it  passes  up  the  field  and  another  as  it  returns.  There  are  plows 
constracted  expressly  for  this  purpose.  The  foremost  part  of  the  share  of  these  instruments  is 
made  in  the  form  of  a  wedge,  while  the  hinder  part  has  a  quadrangular  shape ;  they  are  provided 
"with  two  raised  mould-boards,  one  on  each  ndc.  The^e  plows  form  a  rectangralar  rarrow,  and  the 
two  mould  boards  raise  the  earth  extracted  fi:om  beneath,  and  spread  it  on  the  edges  at  either  side, 
so  that  it  shall  not  fall  back  again  into  the  furrow.  But  when  it  becomes  necessary  to  make  the 
drainage  farrows  of  some  considerable  depth,  these  implements  encounter  great  resistance,  re- 
quire great  draught  power ;  and  as  the  bottom  of  the  furrow  which  they  trace  is  always  patiülel 
with  the  surface  of  the  soil,  they  become  useless  when  they  have  to  traverse  an  undnlatiug  or  rugged 
surface,  because  the  course  of  tlie  water  would  be  impeded  if  the  elevations  left  by  the  pbw  in 
the  forrow  were  not  got  rid  of  with  a  spade.  Our  plow,  with  two  movable  mould-boards,  is 
best  adapted  for  the  purpose  of  forming  these  drains.  This  instrument  is  more  manageable,  and 
can  be  made  to  penetrate  deeper  into  the  soil  at  wiU.  At  first,  the  mould-boards  are  only  opened 
a  little  way,  but  subsequently,  when  the  plow  is  introduced  into  the  soil  a  second  time,  at  those 

5 laces  where  the  elevations  of  the  ground  exist,  the  instrument  is  made  to  penetrate  &rther,  in  oi^ 
er  that  by  a  uniform  slope  being  given  to  the  bottom  of  the  drainage  furrow,  the  water  may  be 
properly  carried  off  This  indtrament  forms  an  angular  furrow  at  the  bottom ;  while  its  sides,  hav- 
ing a  due  degree  of  inclination  ^iven  to  them  at  first,  seldom  require  to  be  touched  by  the  spade. 
No  time  must,  however,  be  lost  m  leveling  the  earth  tlirown  up  by  the  mould-board  on  the  edges 
of  the  furrow,  especially  if  the  furrow  has  been  formed  subsequently  to  the  sowings,  otherwise 
there  will  be  danger  of  the  seed  being  smothered  under  these  heaps  of  earth.  This  operation  can 
easily  be  performed  by  means  of  a  rake. 

Many  agriculturisUi  prefer  having  these  furrows  formed  by  spade  labor. 

In  whatever  manner  they  may  be  made,  they  must  be  caretuUy  attended  to,  and  occasionally 
repaired  and  cleaned  out,  especially  at  those  periods  when  heavy  falls  of  snow  melt,  because  it  ii 
impossible  to  foresee  the  causes  which  may  tend  to  obstract,  choke,  or  fill  them  with  sand. 

It  cannot,  however,  be  denied,  that  too  great  a  number  of  these  drains  or  gutters  are  apt  to  leave 
alight  inequalities  in  the  land  which  can  never  be  entirely  got  rid  of.  When  the  soU  is  of  a  tena- 
cious nature,  these  inequalities  are  icünrious,  and  in  some  places  even  tend  to  impede  the  opersr 
tion  of  sowing.  This  consideration  leads  me  to  give  the  preference  to  the  formation  of  larse  and 
slightly  elevated  beds  and  ridges  on  flat  even  sous  which  possess  but  little  slope,  particiuarly  if 
such  a  direction  can  be  given  to  these  ridges  as  will  cause  the  water  to  drain  off  easily  through 
the  furrows  or  trenches  by  which  they  are  separated  But  I  should  nut  advise  that,  on  a  width  of 
fifom  two  to  three  perches,  the  center  of  these  ridges  should  be  raised  more  than  six  or  eight  inch- 
es higher  than  the  sides  of  the  trenches.  Great  care  must  be  taken  to  prevent  the  ewrth  from 
being  heaped  up  at  the  sides ;  and  in  plowing  the  ridges^  the  curve  or  elevation  must  be  extend- 
ed in  an  almost  insensible  manner  over  the  whole  of  the  ridge.  As  in  this  case  the  trenches  wiQ 
always  be  formed  in  the  same  spot,  especially  when  the  ground  is  prepared  for  autumnal  corn» 
their  direction  must  be  carefully  determined  so  that  it  may  accord  with  the  declivity ;  and  all 
things  so  arranged  that  no  hoUow  shall  remain  on  the  ridges  ;«at  any  rate,  none  below  toe  level  of 
the  trenches.  The  latter  must  be  carefully  fmished  off,  and  always  kept  clear  aqd  open,  so  tliat 
the  water  may  pass  freely  through  them.  They  should  be  brougnt  into  communication  with  each 
other  by  means  of  cross  open  drains.  But  in  order  to  render  these  drains  perfectly  efficient,  a  ca- 
nal or  ditch  for  the  reception  of  the  water  which  they  collect,  and  to>K'acd  which  they  should  all 
slope,  is  absolutely  requisite  at  the  bottom  of  the  enclosure.  Where  this  advantage  is  unattaina- 
ble, a  ditch  or  mam  drain  must  be  dag  in  the  lowest  and  dampest  part  of  the  field,  for  the  recep- 
tion of  the  water,  and  thus  a  portion  of  the  ground  sacrificed  in  order  to  save  the  rest 

It  very  often  happens,  that  although  the  layer  of  vegetable  mould  is  sufficiently  loose  and  porous 
readily  to  allow  moisture  to  sink  into  and  filtrate  through  it,  there  is  beneath  it  an  impermeable,  re- 
tentive layer  of  clay,  which  prevents  the  water  from  passing.  When  the  layer  of  vegetable  earth 
is  thick,  it  is  better  capable  of  bearing  heavy  rains,  because  tliero  is  then  more  room  for  die  wa- 
ter, and,  consequendy,  it  does  not  flow  back  to  the  surface  so  soon ;  but  when  the  quantity  of  wa- 
ter becomes  so  great  as  to  render  it  impossible  for  it  to  be  contained  in  the  interstices  of  the  boQ 
which  constitutes  the  vegetable  layer,  the  land  suflers  from  excess  of  moisture  for  a  considerable 
period.  This  superabundance  of  bamidity  is  longer  in  evaporating  in  proportion  to  the  Sickness 
of  the  layer  of  eardi  which  is  saturated  with  it 

We  spoke  of  the  means  of  deepening  the  layer  of  vegetable  soil  while  treating  of  die  subject  of 


The  uiicker  this  cultivated  laver  of  the  soil,  the  deeper  must  be  the  drains  or  furrows  made  for 
the  purpose  of  carrying  off  the  bamidity ;  for  in  order  that  they  may  produce  the  desired  efl^ 
they  must  be  hoUowedf  out  to  the  impermeable  layer.  If  care  has  not  been  taken  to  make  them 
sufficiently  deep  to  reach  diis  level,  the  water,  instead  of  being  carried  off,  sinks  dirough  the  per- 
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mMble  earth  at  the  bottom ;  therefore,  even  tbongh  constracted  in  the  directiott  of  the  decliwhy, 
they  will  b«  prodoctive  of  little  or  no  effect,  since  at  most  they  would  only  carrr  off  the  overOow- 
ings  of  the  water,  while  the  remainder  will  sink  into  the  permeable  soil  beneam,  and  render  cbe 
bottom  of  the  soil  prejndiciallv  wet 

These  trenches  mam,  thercLre,  be  horizontal,  and  intersect  the  decÜTity,  in  order  to  cot  ofTtha 
water  and  conduct  it  into  the  drain  which  is  to  carry  it  off.  Shonld  the  sides  and  bottom  of  thmn 
not  be  made  suflBciently  compact  to  prevent  the  water  from  filtering  throngh,  it  will  penetrate  into 
the  soil,  apd,  according  to  the  laws  of  gravity,  extend  itself  over  a  fresh  portion  of  the  field  natÜ 
taken  ap  by  some  other  drain  or  farrow. 

Buch  deep  treuches  are  attended  with  great  inconveniences.  They  are  destroyed  b^  eaeh 
pbwing;  and,  conseqaently,  when  the  land  can  only  be  preserved  from  excessive  humid rty  by 
their  means,  reqaire  to  be  as  often  reconstracted.  It  mont  be  confessed  that  this  is  seldom  done 
on  account  of  the  labor  that  would  be  tliereby  entailed,  and  the  great  expense  arising  from  th« 
performance  of  the  operation,  and  from  that  of  spreading  over  the  ground  the  quantity  <^  earth 
which  hss  been  thrown  up  while  ibrmiug  the  trench.  Besides,  there  w^ill  always  remain  per- 
cepiible  hollows  in  those  places  where  the  drains  previously  existed ;  and  if  the  new  ones  are 
not  traced  exactly  in  the  same  spot  occupied  by  the  otliers,  these  hoUows  vnU  become  recepta- 
cles for  standing  water,  which  will  essentially  injure  the  crops.  This  will  invariably  occur  aJtcr 
the  melting  of  heavy  falls  of  snow.  When  the  snow  melts  rapidly,  or  heavy  storms  of  rain  ftll, 
whatever  care  may  nave  been  bestowed  on  the  formation  of  tlicse  deep  draina^  farrows,  the 
water  will  frequently  overflow  and  carry  away  with  it  portions  of  the  surroundrag  soil ;  there- 
fore,  in  cases  where  drains  are  absolutely  indispensable,  it  will  be  best  to  form  subtorranean  or 
covered  drains ;  and  it  not  unfrcquenily  happens,  that  the  expenses  attendant  on  their  formadon 
are  amply  repaid  in  the  course  of  one  or  two  years  after  their  construction  in  a  cold,  wet  soil.  If 
these  drains  are  properly  arranged,  the  field  may  be  left  perfectly  flat,  and  plowed  alternately  in 
all  directions,  ana  at  almost  all  times  and  seasons,  without  saffering  from  excess  of  humidity. 

There  are  two  points  which  must  be  attended  to  in  the  making  of  under-drains.  If  tbe  land 
has  any  degree  of  declivity,  they  mast,  in  order  to  be  productive  of  the  required  effect,  be  mad* 
in  a  contrary  direction  to  it,  and  intersect  or  cross  the  slope,  otherwise  they  will  not  be  able  to 
collect  all  the  water  which  is  contained  in  the  soil  When  formed  in  this  transverse  direction,  a 
alight  degree  of  inclination  toward  the  ditch  which  is  to  receive  and  carry  off  the  water,  must  be 
given  to  them ;  but  this  must  never  go  beyond  an  inch  in  ten  perches^  It  is,  of  course,  undei^ 
stood,  that  it  most  be  guided  by  the  horizontal  basis  of  the  soil,  and  not  by  the  surface,  which  is 
often  uaequaL 

The  best  way  of  managing  these  subterraneous  drains,  is  to  make  them  open  into  a  ditch  or  con- 
ducting drain  which  is  to  carry  off  the  water  to  some  river  or  lake,  and  to  surround  the  opening 
with  stones  to  prevent  it  fixim  falling^  in  or  breaking.  Sometimes  two,  tliree,  or  more  drama  are 
made  to  meet  together,  and  emit  their  contents  through  one  opening ;  but  this  is  a  mode  of  pro- 
oeedinK  by  no  means  to  be  recommended,  because  one  or  the  other  will  very  frequently  be 
choked:  up,  and  it  will  then  be  difficult  to  discover  which  one  is  at  foult 

These  drains  or  gutters  are  made  of  various  depth.  If  an  impermeable  stramm  is  found  exist- 
ing beneath  a  layer  of  porous  earth,  it  is  necessary  to  dig  on  until  we  come  to  the  latter,  and  there 
form  the  canal  along  which  the  water  is  intended  to  pass.  If,  on  the  other  hand,  the  layer  of  ar- 
gillaceous earth  is  not  very  thick,  it  will  be  sufficient  lor  tlie  drain  to  be  covered  by  a  fool  of  earth, 
or  even  by  ten  inches,  when  the  soil  at  the  surface  is  moderately  tenacious ;  but  in  cases  of  tfau 
natnre  the  plowings  most  never  be  carried  beyond  a  depth  of  six  znchea  In  light,  loose,  sandy 
■oila,  the  drains  must  be  covered  with  at  least  eighteen,  if  not  tweuty-four  inches  of  earth.  Thw 
thickness  is,  however,  subject  to  modification.  If  the  drain  has  to  be  carried  through  a  rising 
ground,  a  depth  o{  from  nine  to  ten  inches  is  sufficient  for  that  portion  of  it  which  is  intended  to 
contain  the  water.  It  may  be  made  as  wide,  or  a  little  wider  than  it  is  deep ;  but  this  will  de- 
pend, in  a  great  measure,  on  the  nature  of  the  materials  with  which  it  is  to  be  filled  up.  If  ronvh 
stones  gathered  from  the  fields  are  to  be  made  use  of  for  the  jpurpose,  its  width  at  the  top  should 
be  sixteen,  and  at  the  bottom  only  ten  inches ;  but  when  it  is  to  be  tilled  up  with  branches,  nine 
inches  will  suffice  for  the  width  at  top,  and  two  or  three  at  bottom. 

In  digging  drains,  their  opening  at  the  surface  of  the  soil  should  be  made  large  enough  lo  ena- 
ble every  part  of  the  operaaon  to  he  couveniendy  carried  on. 

In  lax^e  undertakings,  it  is  customary  to  make  use  of  a  plow  for  the  purpose  of  commencing 
the  openmg  of  a  drain.  Two  furrow-slices  are  thrown  off  by  this  instrument,  the  one  to  the  right 
and  toe  other  to  the  left,  and  a  strip  of  earth  of  about  fifteen  inches  wide  left  between  the  furrows. 
This  strip  is  subsequently  divided  with  a  strong  plow,  having  a  doable  mould-board.  The  first 
time  this  instrument  passes  through  the  soil,  it  is  made  to  penetrate  to  the  depth  of  about  a  fooi ; 
and  the  second  time  it  is  so  arranged  as  to  turn  op  the  soil  to  at  least  six  or  eight  inches  lower 
down.  The  earth  is  immediately  removed  from  the  sides,  lest  it  should  fall  back  again  into  the 
ditch  during  the  operation.  The  excavation  is  then  continaed  with  manual  implements.  A  com- 
naon  spade  is  first  made  use  of  which  is  a  little  narrower  at  the  bottom  than  it  is  at  the  top ;  and, 
subaeönenlly,  another  is  had  recourse  to,  the  upper  part  of  which  is  scareely  so  wide  as  the  lower 
part  of  the  former  one,  and  ito  extremity  not  more  than  three  inches  wide.  By  digging  success- 
ively with  these  two  mstruments,  and  exereising  a  little  care  and  skill,  the  amin  will  speedily 
become  properly  shaped ;  the  walls  must  then  be  united,  and  all  the  loose  earth  wliich  has  follen 
to  the  bottom  removed  thence  with  a  curved  shovel.  That  part  of  the  drain  through  which  the 
water  is  to  pass  must  then  be  lined  with  stones  or  with  branches,  according  as  one  or  the  other 
can  be  procured  with  the  least  trouble  and  expense.  If  the  stones  can  be  obtained  fiT>m  a  neigh- 
boring field,  they  are  to  be  preferred.  The  large  and  small  ones  are  mixed  together;  but  in 
placing  them  in  the  drain,  care  must  be  taken  to  pile  the  largest  and  flattest  along  the  side«, 
when  branches  are  made  use  oC  they  are  sometimes  tied  up  in  bundles ;  but  it  is  much  better  to 
lay  them  in  one  by  one,  the  largest  being  placed  at  the  bottom,  and  the  smaller  ones  abore. 
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Sxperienoe  Ium  prayed  that  Ught,  aqoatie  wood  is  better  ndapled  for  this  pvrpoae,  and  i 

dvftUa  thaa  hard  wood ;  thiu  the  braachee  of  aiders,  wiUowa  and  poplan  are  preferable  to  thoae 
I  of  fira^  the  juniper  aod  other  reainoua  treea.  It  ia,  however,  highly  eaaential  that  the  bnnohee 
I  made  oae  oi'  shall  have  been  fresh  cat,  or,  in  other  words,  green  and  fall  of  aap. 
I  It  ia  generally  iband  that  drains  lined  with  branches  remain  open  longer  and  are  more  dorable 
<  than  those  in  which  stones  have  been  made  oee  of;  even  aftar  the  wood  has  rotted,  the  dnda 
'    retains  its  form  if  the  soil  be  of  an  argillaceoos  notare. 

The  stones  or  branches  with  which  the  drain  is  filled  most  be  covered  ap  with  straw,  toise, 
roshes,  or  similar  material,  in  order  to  prevent  the  earth  from  sinking  in  between  the  interatioea  *, 
or  they  may  be  simply  covered  with  the  tarfs  raised  from  the  sariaoe  of  the  ditch,  tamed  bottom 
\    upward,  and  pressed  down  with  the  feet  to  render  them  solid. 

When  the  trench  comes  to  be  covered  op,  care  mast  be  taken  neither  to  pat  very  loose  earth 
above  it,  which  might  sink  in  and  fill  a  p  the  interstices  throagh  which  it  is  intended  the  water 
shoold  pass,  nor  yet  tenacioas  clay,  which  would  soon  adhere  so  firmlv  together  as  altogether  to 
I    preveni  the  filtration  of  water  through  iL    The  soil  immediately  over  tne  trench  ooght  to  be  left  a 
little  higher  than  any  of  the  other  parts,  because  it  invariably  smks  down  and  diminishes. 

When  the  soil  is  of  a  highly  argillaceous  nature  the  drains  are  seldom  made  very  wide,  and  are 
filled  up  with  straw  twisted  mto  the  form  of  ropes ;  sometimes  they  are  let\  empty  and  simply 
covered  with  tarfis :  the  cUy  soon  gets  so  firm  and  hard  that  a  crust  is  ibrmed  all  round  the  drain, 
and  the  lower  part  remains  open  long  after  the  straw  has  rotted  away. 

In  some  places,  instruments  termed  mole-plows  are  introduced  into  the  soil,  the  eflfect  piiodaoed 
by  which  is  highly  satisfactory. 

In  loose,  sandy,  and  peat^  soils,  bricks  made  for  the  express  parpose,  and  other  inventions  of 
art,  are  employed  in  sustaining  the  walls  of  drains,  and  sometimes  tne  gutters  are  left  entirely 
open.*  Trenches  for  the  purpose  of  draining  land  must  be  placed  nearer  together  or  at  a  greater 
distance  from  one  another,  according  to  the  degree  of  humiditv  of  the  field  or  meadow  which 
they  are  intended  to  dry.  The  usual  intervening  space  is  from  three  to  foor  perches.  When  the 
soil  is  of  a  highly  argillaceous  nature,  and  covered  odly  with  a  very  thin  htyer  of  vegetahia 
moald,  they  must  be  brought  nearer  together. 

Whenever  the  requisite  materials  for  filling  up  the  drains  are  procurable  on  the  estate,  the  eX' 
penses  of  the  opcraaon  of  draining  are  trifling  m  comparison  to  the  advantage  the  soil  derives 
from  it  In  £ngland  this  operation  is  very  frequently  undertaken  b^r  farmers  who  only  hold  their 
land  on  short  leasos,  and  yet  they  find  that  the  outUy  is  amply  repaid  by  the  increase  of  fertility 
prodaced,  and  the  connequent  increase  in  the  produce  of  the  soil  This  operation  coet  one  of  my 
friends  who  was  advised  by  me  to  undertake  it,  and  whom  I  directed  how  to  proceed,  one  rix- 
dollar  and  sixteen  groschen  per  acre,  and  the  next  year  the  produce  of  his  woeat  crop  was  iiH 
creased  two  bushels  and  a  half. 

One  necessary  precaution  which  must  never  be  lost  si^ht  of,  is  that  of  not  allowing  heavily 
laden  wagons  to  traverse  the  ground  thus  drained  in  the  direction  of  the  drains.! 

Jb),  The  second  cause  of  excessive  humidity  is  generally  to  be  met  with  in  valleys  surroaaded  by 
is,  from  which  the  water  runs  down  and  sinks  into  the  land,  or  unites  and  settles  on  the  sar- 
face  in  the  form  of  ponds  or  stagnant  marshes,  without  finding  any  oatlet,  and  is,  consequently, 
obliged  to  remain  tliere  until  evaporated.  When  the  sofl  of  such  vaiieys  is  not  of  a  porous  nature, 
and  no  drains  have  been  formed  in  it,  they  of  necessity  become  marshy,  saturated  with  water,  and 
often  transformed  into  lakes  or  bogs.  It  is  in  general  cxceedfhgly  difficult  e&ctaaUy  to  remedy 
matters  when  they  have  come  to  this  state ;  but  when  taken  in  time  there  are  many  cases  on 
record  proving  the  immense  advantages  resulting  from  drainage,  and  in  wfaidi  the  benefits  de- 
rived have  amply  repaid  the  expenses :  and  this  nas  been  especially  the  case  whore  it  has  only 
been  requisite  to  choose  the  lowest  part  of  the  rising  ground  by  which  the  valley  is  surrounded ; 
or  if  there  be  such,  some  place  hollowed  out  by  the  moisture,  and  there  form  a  ditch  of  sufficient 
depth  to  carry  off  the  water  to  the  lowest  spot,  and  thence  to  some  river  or  lake.  Previously  to 
oommoDcing  such  on  operation,  it  is  best  carefully  to  calculate  the  expenses  and  ontlay  which  it 
will  occasion ;  and  after  comparing  these  with  the  advantages  which  may  be  derived  from  it,  t» 
decide  accordingly'. 

Sometimes  it  is  impossible  to  carry  off  the  water  to  the  lowest  part  of  the  valley,  because  there 
is  not  sufficient  declivity  there  to  admit  of  a  course  bein^  formed  for  it  When  once  it  has  been 
clearly  ascertained  tliat  these  waters  fiow  from  the  rising  grounds,  it  may,  in  some  cases,  be  ad- 
visable to  intersect  the  declivity  by  a  canal,  or  canals,  for  tne  purpose  of  collecting  them.  This 
canal  ooffht  to  be  situated  at  such  a  hight  as  will  admit  of  its  bemg  emptied  from  below,  or  by 
means  of  outlets  carried  across  the  lowest  part  of  the  rising  grounds  which  enclose  the  valley :  by 
this  means  a  great  portion,  if  not  the  whole,  of  the  moisture  will  be  got  rid  of.  There  is  also  a 
third  means  of  remedying  this  evil,  and  it  may  be  had  recourse  to  when  a  layer  of  gravel  or  per- 
meable sand  exists  beneath  a  thin  bed  of  impenetrable  soil  In  this  case  one  or  more  ditches 
may  be  du^  through  the  impermeable  layer,  or  wells  sunk,  or  boles  bored  in  the  ground  with  a 
large  drainmg  auger,  through  which  the  water  may  filtrate  into  the  porous  stratum :  this  mode  of 
proceeding  has  often  been  found  sufficient  to  drain  marshes,  fens,  and  even  lakes,  and  render  the 
sjpots  formerly  occupied  by  them  fertile  land.  But  prior  to  the  undertaking  of  such  operations 
the  chances  of  success  should  be  carefully  calculated ;  and  we  must  ascertain  whether  or  not 
when  the  water  has  reached  this  sandy  or  porous  stratum  it  will  be  able  to  force  a  passage  far 
itself;  or  whether  the  sand  may  not  already  be  so  completely  saturated  with  moisture  as  to  be 
unable  to  contain  more,  as  is  veiy  frequently  the  case  when  the  layer  of  it  communfoates  with  the 

*  See  a  work  by  this  author,  entitled  '*  Anleftung  xur  Englisehen  Landwirthschaft,"  voL  ii.  part  1.  page  60 ; 
and  also  Count  Podeiveri  translstioa  of  "  Johnstoo  über  Anstrocknung  nach  EUdngton."— Bariln,  1789. 


t  The  German  fhimer  evidently  fell  into  the  error,  too  common 
drain  not  sufficiently  deep  in  the  tnSL 
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I  England,  that  of  placing  theb*  under* 


■nnoanding  higbti.  Under  ncii  omniinitwioM  the  addition  of  freth  moietnre  wül  only  tend  to 
caoie  tbe  water  to  riae  up  through  the  newly  formed  apertore,  and  flood  the  land  which  we  dD> 
«ire  to  drain. 

These  erils  may  In  some  degree  be  remedied  in  fields  exposed  to  them  by  intersecting  the 
gronnd  with  nnmerons  ditches,  and  raising  its  aarftce  by  the  addition  of  the  earth  taken  üom 
ttieaei  or  by  supplies  of  sand  brought  from  some  of  the  neighboring  bights.  Tbe  great  fertiiity  of 
the  soil  of  valleys  will  often  amply  repay  the  oatlay  required  for  such  an  amelioration. 

{c).  In  by  far  tbe  greater  number  of  cases,  springs  are  formed  in  the  following  manner: — ^The 
moisture  or  the  atmosphere  beinff  condensed  m  much  larger  quantities  on  the  summits  of  moon- 
tains  and  in  derated  situations,  tne  water  thus  formed  as  well  as  that  which  falls  in  rain,  sinks  ac- 
cording to  the  laws  of  mvity  perpendicularly  through  the  superficial  porous  earth  until  its  de. 
soent  is  retarded  or  totally  obstructed  by  an  impenetrable  substance ;  it  then  becomes  dammed 
up,  and  is  ultimately  forced  to  filtrate  slowly  over  this  la>[er,  or  open  for  itself  an  outlet  at  the  spot 
woere  this  bed  rises  to  the  surface  of  the  soiL  Should  it  not  find  any  channel  here,  it  gumes 
forth  in  the  form  of  a  spring ;  if  there  is  suflicient  slope,  it  hollows  a  bed  for  itself,  and  desoende 
over  tbe  bwer  ground  m  the  form  of  a  brook,  without,  however,  making  the  a^jacent  soil  damp. 
But  when  a  quantity  of  porous  earth  is  collected  at  tbe  place  where  tbe  impenetrable  bed  finishes 
on  the  declivity  or  at  the  bottom  of  tbe  hill,  the  water  sinks  into  it,  renaers  a  large  extent  of 
ground  damp  and  marshy ;  and  being  forced  onward  by  the  pressure  which  it  receives  from 
above,  opens  for  iteelf  passages,  reappeara  on  the  surface,  and  forms  bogs  and  fens,  or  trickles 
over  tbe  fnxface. 

This  is  one  of  the  moat  frequent  causes  of  humidity  and  of  the  formation  of  marshes  or  boga 

On  land  of  such  a  nature,  reconme  is  frequently  had  to  means  which,  although  very  expensive, 
are  altogether  fruitless,  or  at  any  rate  productive  of  but  little  effect  A  number  of  drains  are  dn^, 
which  only  dry  the  land  close  to  their  edges;  and,  even  when  the  most  favorable  direction  la 
given  to  them,  will,  if  not  hollowed  out  to  the  impermeable  layer,  sufier  the  water  to  sink  through 
Uiem  into  the  earth  beneath,  and  thus  become  entirely  useless.  It  is  impossible  that  drains  can 
ever  be  eflScacious  unless  the  bottom  of  them  rests  upon  an  impenetrable  stratum ;  where  such  is 
not  to  be  easüy  met  with,  they  must  be  carried  to  a  ver^  ^at  depth.  It  is,  therefore,  of  the  at- 
mest importance  that  we  should  be  enabled  at  once  to  distm^iidi  the  causes  of  tbe  various  kinds 
of  humiaitv  that  are  met  with ;  and  if  proper  attention  is  paid  to  the  position  of  the  divers  atrmta 
of  earth  which  give  rise  to  the  springs  which  we  wish  to  get  rid  of,  we  shall  find  these  causes  re- 
duced to  a  very  small  number. 

On  the  dope,  or  at  the  foot  of  bills,  the  water  does  not  usually  flow  directly  over  the  horizontal 
or  incUned  ^J^er  of  impermeable  soil  which  prevents  it  fiiom  sinking  into  the  ground.  At  the 
lower  part  ofall  hills,  even  such  as  are  chiefly  composed  of  stones  and  gravel,  a  primary  layer  of 
argillaceous  earth  is  found ;  which,  in  (seneral,  gradually  becomes  thinner  as  it  approaches  the 
summit  of  the  hill,  and  thicker  toward  the  foot  In  all  probability,  among  other  causes,  this  layer 
owes  its  formation  principally  to  the  i>article8  of  clav  wtiich  the  water  has  washed  away  from  the 
hiffher  ground,  which  it  carries  with  it  and  gradually  deposits  during  its  progress.  The  base  of 
hiUs  and  monntaios  is  generally  found  to  be  surrounded  by  a  bed  ofargiUaceous  day  of  greater 
or  less  depth.  Thus  we  see  tlwt  the  water  which  sinks  into  the  porous  earth  becomes  enclosed 
between  Uie  impermeable  layer  and  this  primary  stratum  of  clay,  and  a  reservoir  is  formed  which 
encloses  more  or  less  fluid,  aocordinc  to  the  quantity  which  foils  from  the  atmosphere.  This  fluid 
escapes  at  the  termination  of  the  upper  impermeable  stratum,  or  else  forces  its  way  out  wherever 
it  is  thinnest  In  such  cases  as  these,  it  does  not  present  itself  on  the  surface  at  once,  because  in 
general  there  is  a  bed  of  earth  of  that  spongy,  marshy  nature,  which  is  produced  by  exceasivo 
moisture,  collected  above  the  upper  impenetrable  layer.  The  water  which  escapes  from  be- 
neadi  this  latter  samrates  the  porous  bed,  and  renders  a  greater  or  less  extent  of  ground  wet  and 
swampy,  and  thus  forms  bogs  or  fens. 

The  spring,  properly  speaking,  or  the  place  where  the  water  gushes  out  finom  the  clayey  layer, 
is  often  nigher  up  than  tbe  spot  where  the  moisture  begins  to  show  itself  on  the  surface  of  me  soil ; 
for  when  we  bed  of  porous  earth  is  tolerably  large  and  tbe  declivity  rapid,  the  water  sinks  tnrongh, 
flows  over  the  impermeable  stratum,  and  does  not  show  itself  on  the  surface  of  tbe  ground  at  all, 
at  least  during  dr^  weather.  Indeed,  it  seldom  betrajrs  itself  until  it  reaches  the  bottom  of  the  hill 
where  the  declivity  ceases,  unless  it  encounters  elevations  in  the  stratum  of  clay  which  impede  its 
progress  and  force  it  up  to  the  surfkce.  or  unless  the  bed  of  porous  earth  becomes  very  thin. — 
Thne  circumstances  will  occasionally  cause  tbe  land  to  become  wet,  and  to  be  iiyured  by  excess 
of  moisture,  even  near  the  summits  oi  mountains. 

When,  in  digging  a  drain,  the  workmen  come  to  the  upper  clay  stratum,  they  ihould  either 
make  hollows  in  the  bottom  of  the  trench  with  a  spade,  or  else  bore  holes  in  it  with  a  boring  an- 
ger, which  shall  perforate  the  bed  of  clay  and  penetrate  into  the  sandy  or  {gravelly  reservoir,  so  as 
to  give  free  vent  to  the  water,  which  then  gashes  out  through  these  holes  with  considerable  impet- 
uosity, and  flowing  alon^  the  drain,  runs  off  into  the  connecting  ditches  prepared  for  its  reception, 
and  thence  into  some  neighboring  river  or  brook.  It  will  be  understood  that  in  order  thoroughly 
to  produce  this  effect  the  bottom  of  the  drain  must  be  higher  than  the  level  of  the  country  below. 
Ulkington  made  this  discovery  quite  accidentally.  He  was  standing  uprisht  in  a  ditch  which  he 
had  caused  to  be  dug  for  the  purpose  of  draining  the  surrounding  land,  and  which  had  turned  out 
totally  inefficacious,  and  in  his  vexation  he  struck  tbe  ground  widi  an  iron  bar  which  he  happened 
to  have  in  his  hand ;  this  piereed  through  the  layer  of  clay,  which  had  previously  been  rendered 
thin  by  the  excavation  of^the  ditch ;  in  an  instant  water  ^shed  through  the  bole  thus  made  wiih 
such  force  and  rapidity  as  to  compel  him  to  retreat  precipitately  from  the  ditch.  When  he  enw 
the  effect  produced,  be  mads  other  holes  with  a  borins  auger,  and  by  this  means  soon  dried  all 
the  surrounding  land.  Subsequently,  be  effected  the  drainage  of  a  number  of  spots  where  the 
performance  of  the  operation  with  any  degree  of  success  bad  long  been  deemed  hopclera,  and  thus 
acquired  great  celebrity.  In  digging  drains,  cases  of  this  description  very  frequently  present 
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.  tbera  tie  few  workmen  accustomed  to  this  kind  of  labor  who  haye  not  more  than 
onoe  seen  the  water  rise  thna  from  a  bed  of  clay  at  the  bottom  of  the  trench. 

By  means  of  these  drams,  and  of  holes  thns  bored  in  the  bottom  of  ibem  with  boring  angers,  an  oat- 
let  may  be  made  even  in  the  lowest  situations  for  the  water  collected  in  the  beds  of  ^vet,  sand, 
or  stones,  which  exist  in  the  inferior  part  of  the  soil ;  and  as  almost  all  the  reservoirs  of  water 
communicate  with  each  other  by  means  of  the  porous  beds  and  veins  contained  in  the  groond,  the 
whole  of  the  moist  land  will  thus  be  freed  from  its  saperabondant  moisture. 

By  means  of  a  drain  thus  pierced  with  holes  at  the  bottom,  all  the  land  above  the  level  for  a  con- 
siderable extent  may  thns  be  freed  from  moistare ;  that  is,  supposing  the  reservoir  containing  the 
water  is  reached :  and  thus  all  thoee  springs  which  show  themselves  on  the  bights  wül  be  got 
rid  of,  provided  that  they  communicate  with  one  another  by  means  of  those  veins  or  beds  of  po- 
rous earth  I  have  already  spoken  of,  as  is  usually  the  caae.  I  have  known  instances  in  which, 
when  this  operation  has  been  performed  on  one  side  of  a  hill,  its  effects  have  extended  to  the  oth- 
er, and  drained  it  so  completely  as  to  cause  a  scarcity  of  water,  while  the  drain  bos  been  so  full  aa 
to  contain  water  encash  to  turn  a  mill.  Sometimes  the  water  thns  obtained  may  be  employed 
with  advanta^  in  the  irrigation  of  the  same  ground,  which,  having  been  thus  freed  from  its  super- 
abondant  moisture,  may  be  transformed  into  watered  meadows  of  good  quality. 

The  holes  formed  by  the  auger  do  not  easily  become  dosed  up ;  on  the  contrary,  they  are  en- 
larged by  the  action  of  the  water,  and  thus  become  artificial  spnngs.  A  greater  or  less  number  of 
them  must  be  bored,  according  to  the  quantity  of  water  which  will  have  to  pass  through.  It  is, 
however,  as  well  to  surround  them  with  masonry,  in  order  that,  if  the  sides  of  the  ditch  should  fall 
in,  they  may  not  be  stopped  up.  This  operation,  it  must  be  remembered,  will  not  effect  the  drain- 
age of  any  land  below  the  level  of  the  ditch. 

I  trust  that  I  have  been  enabled  to  give  a  dear  insight  into  the  course  which 
must  be  pursued,  both  for  the  purpose  of  collecting  the  water  of  these  spring» 
and  draining  the  land  which  they  render  wet.  The  principle  of  action  is  in  it- 
self yery  simple,  but  in  order  to  put  it  in  practice,  a  perfect  acquaintance  with 
all  the  circumstances  of  the  locality,  and  a  careful  survey  of  the  country,  are  re- 

Suisite,  as  well  as  thorough  and  distinct  notions  of  the  various  strata  of  which 
lie  soil  is  composed ;  and  this  not  merely  with  regjard  to  its  surface,  but  extend- 
ing also  to  its  utmost  depths.  The  nature  and  position  of  the  different  strata  are 
sometimes  accidentally  discovered  by  noticing  places  in  the  vicinity  of  drains 
where  the  earth  has  fallen  down ;  but  this  point  can  be  much  better  ascertained 
with  the  assistance  of  the  boring  auger.* 

{dj.  In  order  to  prevent  the  overflowing  of  water-oourses  and  riven  beyond  theür  proper  beds^ 
and  to  diminish  these  beds  when  they  are  too  large,  recourse  is  had  to  the  construction  of  damg 
and  bankg. 

Notwithstanding  the  effbrti  of  those  talented  theoretical  and  practical  men  who  have  turned 
their  attention  to  the  difficult  and  complicated  art  of  constructing  such  banks  or  dams  as  shaU  be 
firm  and  durable,  both  the  principles  and  application  of  this  branch  of  science  are  yet,  if  not  in 
their  in&ncy,  at  least  very  undetermined.  The  forming  and  maintaining  of  high  and  extensive 
banks,  as  well  as  all  matters  relating  to  their  execution  and  direction,  is  seldom  undertaken  hj 
private  individuals,  but  is  usually  a  public  concern,  and  is  confided  to  the,  superintendence  of  skill- 
M  engineers»  and  men  who  are  experienced  in  operations  of  this  nature.  Nevertheless,  it  may 
be  interesting  to  agriculturists  who  reside  near  such  places  to  acquire  some  degree  of  fundamen- 
tal knowledge  with  regard  to  this  subject,  and  read  some  of  the  works  that  treat  of  itt 

By  means  of  banks  or  dams  land  is  protected  from  the  effects  which  might  result  from  an  ex- 
cessive swelling  of  rivers,  or  from  their  subsequent  overflowing,  and  land  rendered  capable  of  re- 
ceiving cultivation  which  had  previously  been  covered  with  water. 

The  means  of  constructing  banks  which  are  perfectly  solid  and  durable  is  now  well  known.— 
But  time  alone  and  the  most  frightful  calamities  led  to  the  discovery  of  the  principles,  without 
which  the  requisite  degree  of  solidity  could  not  be  given  them.  Houses  may  now  be  built  close 
by  these  dams  or  banks,  without  any  fear  or  danger  of  their  suflering  from  those  accidents  which 
are  so  frequent  in  our  climate,  and  under  our  temperature  ;^  and  which,  in  the  vicinity  of  imper- 
fectly fonned  banks,  render  constant  and  unremitted  attention  necessary  whenever  the  water  rises 
above  its  usnal  level  But  even  now,  in  the  present  advanced  state  of  the  science,  these  banks  or 
dams  are  oiüy  capable  of  ensuring  protection  from  those  inundations  which  may  be  caused  by  the 
reflux  of  the  sea  and  the  action  of  tne  waves,  the  force  and  volume  of  which  theory  and  practice 
enable  ns  to  calculate :  but  they  are  incapable  of  securing  land  from  floods  caused  by  excessive 
swelling  of  the  river,  arimng  from  the  thawing  masses  of  ice,  because  in  this  case  it  is  impossible 
to  calculate  the  volume  or  force  of  the  power  which  the  banks  will  have  to  contend  against  In 
the  latter  case  there  is  doubtless  much  to  be  feared ;  but  when  a  large  piece  of  land  is  left  be- 
tween the  bank  and  the  course  of  the  river,  and  the  current  or  course  of  tne  latter  is  made  perfect- 
ly straight,  or  suflerod  to  wind  a  little,  these  dispositions  will  afford  more  safety  than  the  strongest 
or  highest  banks. 

*  Tliere  is  in  Germany  a  translstion  of  Johnston's  work  by  the  Count  de  Podelvels.  entitled  "  A  TVeatlse 
on  the  draining  of  marshes  and  cold,  wet  lands,  sccordins  to  the  method  discovered  by  Elkington."  It  was 
published  at  Berlin  in  1799.  In  this  work  the  subj^»  which  I  have  been  endeavoring  to  ezidsin,  is  enterad 
mto  at  great  length,  but  in  a  very  incomplote  snd  conAised  manner.  But  with  the  assistance  of  what  I  have 
said  above,  a  clear  notion  may  be  formed  of  all  the  cases  mentioned  thero. 

t  **  Hunrich's  Praktische  Anleimns  zum  Deich,  Siel,  und  Schleusenbau.'*    Bremmen,  2  Theile,  1770,  1782. 
"  Kinchmann's  Anleimng  zum  BeicE,  Schleusen,  und  StaatbaukunsL"    Hanover,  1796.    **  Riedel's  Anleitung 
xvr  Strom  und  Dciehbaukunde.'     Berlin,  1800. 
(869) 
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TTnfortniwtely,  m  the  fbrmatioB  of  banks  or  dams,  it  too  often  happoM  that  the  weifc  b  per-  , 
formed  in  a  great  bony,  and  aofflcient  care  ia  not  taken  to  see  that  uie  earth  is  mado  finn  mi   , 
solid ;  or  die  extent  of  space  alk>wed  for  the  passage  of  the  water  is  too  mach  confined,  in  order 
that  more  gronnd  may  be  left  for  calÜTation.     From  this  carelessneai  and  false  economy,  asd- 
dents  and  fosses  arise  which  greatly  overbalance  the  ralue  of  the  saving  which  ia  aimed  at 

Even  when  these  banks  or  dams  are  capable  of  preserving  the  land  from  being  inondatod  or 
flooded,  the  soil  is  not  freed  by  them  from  its  snperabandant  moistnre.  The  water  which  de> 
scends  from  the  high  ground  to  mingle  with  the  water  of  the  river  mivt  have  some  means  of  et- 
cape,  and  be  prevented  from  remainmg  on  the  sorfoce,  or  sinking  into  and  satorating  the  groasd. 
The  means  wmch  may  be  adopted  to  prevent  this  are  man^  and  varions ;  and  we  must  be  (piided 
in  onr  selection  of  ükcm  by  the  circnmstances  of  the  locahty.  Sometimes  it  mav  be  earned  off 
into  the  river  by  means  of  cahals  cat  in  as  direct  a  line  as  possible,  from  which  the 


under  the  banks  through  sluices  which  open  to  ffive  it  passage. 

These  sluices  are  in  general  famished  with  a  aind  or  door,  which  the  water  in  the  river  dosM 

as  it  rises,  and  which  is  afterward  opened  by  the  water  in  the  oanal  when  the  former  falls  agant 

By  this  means,  damp,  moist  lands  which  are  situated  pretty  high,  may  in  general  be  eadly 

freed  from  their  saperabondant  homidity ;  bat  not  so  land  which  is  beneath  the  level  of  Ae  bed 

of  the  river. 

In  cases  of  this  nature,  various  imperfect  modes  of  proceeding  are  resorted  to ;  far  eacample,  Ae 
land  is  sorroanded  with  drains  and  dykes  for  the  purpose  of  carrying  off  the  water  which  falls 
from  the  higher  ground,  and  these  are  connected  with  canals  which  are  nised  above  the  level  of 
the  soil  and  convey  it  to  the  neighboring  river. 

Occasiooally,  however,  when  the  water  cannot  be  kept  snlBciently  elevated,  pomps  or  drawing 
machines  are  employed  to  raise  it  from  the  bottom  of  these  dvkes  or  treoohes.  But  it  most  be 
borne  in  mind  that  ditches  of  this  kind  can  only  prove  beneficial  whore  the  soil  is  of  an  aigülft- 
ceous  nature,  and  is  tolerably  soUd.    In  light,  porous  land  they  woold  be  perfectly  useless. 

We  can  only  reckon  with  some  degree  of  certainty  on  success  when,  by  means  of  a  drain  sf 
sufficient  dimensions  we  can  cut  off  tne  water  which  descends  from  the  mil  in  some  spot  abore 
the  level  of  the  river,  and  hiffh  enough  to  enable  us  to  direct  this  water  into  the  stream  which  is 
lo  carry  it  off.     If  a  drain  of  this  khid  *  -•-.•• 

beneficial ;  but  it  not  unfroquently 
struct  the  passage  of  the  water,  destrcy 
thus  transform  land  which  was  completely  drained,  into  a  bog. 

It  now  and  then  happens  that  a  third  mode  of  proceeding  may  be  adopted,  naaaely,  that  of  eon* 
etrucdng  dykes  foraied  of  solid  earth  aU  round  the  land,  and  empQring  out  the  water  from  them 
with  machmes  for  drawing  or  pumpmg  up  water. 

There  are  various  kinds  of  these  macnines ;  but  the  greater  part  of  tliem  are  worked  by  mens 
of  sails  simiUr  to  those  of  a  windmill.  The  inhabitants  of  Holland  have  soipassed  those  ef  all 
other  countries  in  inventions  of  this  nature.  The  most  essential  quality  of  this  kind  of  machine 
consists  in  its  requiring  no  other  agent  than  wind  to  put  it  in  motion,  and  being  constructed  ia 
such  a  manner  as  not  easily  to  admit  of  its  being  ii^ured  or  put  out  of  order ;  should  suoh  not  be 
the  case,  it  will  bo  liable  to  become  unfit  for  use  at  the  very  moment  when  most  required.  On 
this  account  those  which  require  great  motive  power  are  very  comnlicated,  and,  containing  a 
great  deal  of  iron- work,  are  always  exceedingly  troublesome.  Tne-  '*  draw\nfr.w)tcd,*'  the 
*'  tkrowin^-vheel,"  and  "  Ardiimed^'  •crew,"  are,  when  well  constructed,  fully  capable  of  ef- 
fecting the  purpose  for  which  Üiey  are  deaignad ;  but  the  *'  hydroHÜc  ram"  a  newly.fanreated 
instrument,  is  only  adapted  to  particular  situations.  The  "  Montgoljier  "  machine,  which  has  Ut- 
teriy  so  greatly  attracted  the  attention  of  mathematicians  and  natural  philosophers,  is  wholly  iaef- 
ficacious.  Latterty,  steam-engines  have  been  made  use  of  for  this  purpose  with  great  soccesi; 
but  it  must  be  admitted  that  they  are  very  expensive. 

It  not  unfreqnently  happens  that  it  becomes  necessary  to  make  use  of  several  of  diese  iastn- 
ments  at  once,  in  order  to  raise  the  water  to  the  requisite  bight 

The  same  means  which  are  resorted  to  in  low  situations,  protected  by  banks  or  dams,  for  col- 
lecting and  carrying  off  the  water  which  foils  finm  the  bight,  may,  with  very  trifling  modifica- 
tions, alao  be  used  to  get  rid  of  that  which  ooses  or  transudes  üirongh  the  eartb,  as  stsnding  wa- 
ter or  fens.  This  moisture  is  occasbned  by  the  water  situated  in  the  bights,  which  fihers  thrsagb 
the  porous  layers  and  veins  of  soil,  and  collects  on  the  low,  flat  land.  When  rivers  overflow, 
the  moisture  thus  produced  in  the  land  is  not  easily  got  rid  of,  even  after  the  flood  has  subsided : 
on  the  contrary,  it  appears  as  if  it  was  then  only  that  the  ground  becomes  thoroughly  saturated. 
It  often  happens  that  the  water  does  not  ebb  back  to  the  surface  until  the  river  has  resumed  its 
usual  position.  This  is  one  reason  why  theae  waters  may  not  only  be  got  rid  of  by  means  of  ea- 
nals  which  pass  under  the  bank  or  dams,  and  have  gates  or  sluices  which  open  when  die  river  ia 
low  from  the  effect  of  the  pressure  of  the  water  in  the  eanal,  but  also  by  dykes  dug  in  an  oblique 
directum  relatively  to  the  ooune  of  the  river,  in  order  that  they  may  unite  with  the  latter  at  the 
spot  where  the  water  in  them  has  attained  an  equal  level,  or  is  a  kttle  higher  than  that  in  the 


When  excessive  moisture  is  oocasiooed  not  by  standing  or  subterraneous  water,  but  by  the 
overflowing  and  oozing  out  of  rivers,  which,  on  account  of  their  serpentine  course,  have  not  sofl- 
eient  decliviQrt  the  best  thing  that  can  be  done  is  to  alter  and  improve  the  direction  of  the  bed  of 
the  river,  and  remove  all  those  obstacles  which  impede  the  passage  of  the  water.  The  straighter 
ita  course,  the  more  rapid  will  be  the  current;  and  the  more  rapid  the  current,  the  leas  considera- 
Ue  will  be  the  volume  of  water  resting  on  any  portfon  of  the  bed  at  once.  The  fewer  obstaclss 
it  encounters,  the  more  gently  will  it  flow  onward;  and  the  more  gendy  it  flows,  the  less  damage 
it  is  likely  to  do.  The  alteration  may  be  eflected  in  two  ways.  In  the  first  of  these,  the  wind- 
ings of  the  river  are  cut  through  and  lU  bed  altered  ;  and  thus  it  is  frequently  materially  sboit- 
ened,  rendered  more  sloping,  and  consequendy  flows  much  mom  rapidly  and  gendy.     Ia  ibis 
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flMBBer  a  oonndermble  extent  of  feitOe  iofl  «dmfrtblv  adapted  far  wheat  or  aieadow  land  <■  oAea 
gained,  and  ita  prodaoe  soon  repays  the  expense  and  outlay  leqaired  by  this  operation.  Shooid 
mis  mode  of  proceeding  not  appear  advisable,  a  portion  of  tbe  water  tn  the  river  may  be  carried 
off  withoat  altering  the  former  bed ;  bm  by  digging  a  canal  in  the  vicinity,  which,  from  being 
atraighter,  has  a  greater  degree  of  declivitr.  There  is  no  necessity  for  making  this  canal  verv 
large  at  first,  for  the  action  of  the  water  gradaally  tends  to  increase  the  sise  of  it,  until  at  lengdi  it 
boMimes  capable  of  containing  and  carrying  off  all  the  water  in  the  river,  and  thos  renders  the 
previoosly  existing  bed  entirely  nseless.  This  has  been  the  case  in  the  newly  fonned  bed  of  the 
Oder,  extending  (rom  Güstebinse  to  Niederwalzen. 

Meadows  situated  on  the  borders  of  a  river  or  stream  that  winds  considerably,  and  die  water 
of  which  rises  above  the  sorfacc  of  tbe  neighboring  land,  generally  suflbr  greatly  from  humidity. 
This  evil  may,  however,  often  be  remedied  by  digging  a  ditch  or  drain  along  the  meadow,  from 
its  upper  to  its  lower  part,  which  drain  is  made  to  open  into  the  river  at  the  point  where  its  bed 
is  lower  than  the  surface  of  the  meadow.  This  dram  will  speedily  carry  off  the  overflowings  of 
the  water,  especlallv  if  its  operation  is  facilitated  by  the  aadition  of  smaller  drains  leading  into 
this  one.  The  earth  which  is  extracted  from  this  drain  will  sometimes  be  sufBctent  to  form  a 
bank  along  the  side  of  the  river,  when  the  distance  to  which  it  must  be  transported  for  this  pur- 
pose is  not  too  great 

In  countries  much  intersected  with  streams  and  rivers,  it  very  frequently  happens  diat  the  low 
groonds  in  the  vicinity  of  these  are  so  considerably  below  the  level  of  their  beds  as  to  render  it 
Impossible  to  carry  off  tbe  superabundant  water  with  which  such  land  is  saturated  by  means  of 
the  river.  In  cases  of  this  description,  after  having  enclosed  the  highest  parts  of  the  river  with 
banks  or  dams,  the  ground  may  be  dnined  by  means  of  pipes  or  tunnels  passing  thnngh  these 
banks  and  under  the  bed  of  toe  ri^er ;  or  else  by  eoveiea  drains  formed  of  mortar  or  masonry, 
through  which  the  water  is  carried  off  to  some  lower  brook.     Crett6  de  Paluel,  a  most  distio- 

Sished  French  agriculturist,  made  trial  of  this  mode  of  j>roceeding  in  two  diflerent  places.  I 
ill  extract  an  account  of  the  operations  from  the  '*  Memoirs  of<he  Agricuhural  Society  of  Seine," 
vol.  iv.  both  because  they  fumisn  examples  of  an  operation  which  occurs  but  seldom,  as  well  as 
because  these  two  cases  are  very  instrootive»  on  aooennt  of  die  number,  nature»  and  varied  of  the 
circumstances  relating  to  them. 


to  mar  the  whole.     Hie  sott  amply  repays  the  captlsl  which  is  bestowed  upon  it,  provided  that  Ik  is  i    ^ 
folly  and  Jadidoualy  bestowed ;  but  uose  who  act  panimoniously.  and  grudge  every  fanhins,  can  never 

pect  to  derive  any  great  profits ;  the  enterprising  alone  will  find  tnelr  endearoxt  crowned  wiA  sacceis : 

•  observation  relates  particulariy  to  dnüning." 

The  Draining  of  various  kinds  of  Marshes, 
We  clafls  under  the  denommation  of  marshy  all  those  unealttvated  lands  which 


are  of  a  spone^  nature,  and  always  saturated  with  water. 

They  are  divided,  first,  into  green  marshes,  swampy  bogs, 
Tariety  comprises  those  which  are  covered  with  a  layer  of  turf,  or  of  high  grass, 


which  finds  an  abundant  supply  of  nutriment  in  the  upper  stratum  of  the  soil. 
And  secondly,  into  peat  marshes,  sterile  bogs,  or  furze  land,  on  which  nothing 
but  mosses  and  a  few  other  plants  grow,  as  the  yellow  star  of  Bethlehem  (omt- 
thogtdum  luteum),  marsh  ledum  (ledum  palustre),  sweet  gale  or  myrrioa,  com» 
moQ  and  crop-leaved  heath,  (erica  vulgaris  et  tetrallt),  &c. 

Marshes  of  the  first  class,  although  constantly  moist  and  wet,  yield  some  little 
hay,  but  this  is  in  general  far  from  being  nutritious ;  it  is  unpalatable  to  eattle, 
and  very  often  unwholesome ;  besides,  it  can  only  be  secured  m  very  dry  seasons : 
eattle  cannot  be  pastured  on  such  land  without  danffer. 

Peat  marshes  yield  scarcely  any  pasturace,  and  no  produce  i  but  the  peat 
which  may  be  obtained  from  them  is  very  valuable.  * 

Neither  of  these  varieties  can  be  rendered  fertile  until  the  soil  is  thoroughly 
drained  and  rendered  healthy ;  and  this  drainage  must  be  effected  by  such  means 
as  the  nature  of  the  circumstances  may  seem  to  indicate.  Considerable  sums  are 
often  expended  in  this  operation  to  little  or  no  purpose,  on  account  of  the  cause 
from  which  the  wetness  arises  not  having  been  clearly  ascertained  in  the  first 
place. 

If  the  superabundant  humidity  of  the  soil  is  caused  by  the  stagnation  of  water 
which  falls  from  the  neighboring^  hills  and  elevations,  and  settles  in  the  valleys 
and  on  the  low  grounds  where  it  can  find  no  vent,  and  where  an  impermeable 
hiyer  of  earth  prevents  it  from  penetrating  deeper  into  the  soil,  the  first  thing  to 
be  ascertained  is  whether  or  not  a  canal,  the  bottom  of  which  shall  be  on  a  level 
with  the  marsh,  can  be  dug  on  the  declivity  of  the  neighboring  hill.  If  the  ex- 
penses attendant  on  the  formation  of  such  a  canal  do  not  exceed  the  profits  which 
Biay  be  expected  to  be  derived  from  the  advantages  resulting  from  the  drying  of 
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tTnföitanfttely,  in  the  formttion  of  banks  or  damfl,  it  too  often  happoM  that  tlw  wefk  ia  per- 
formed in  a  great  bony,  and  sofBcient  care  ia  not  taken  to  aee  tbat  uie  earth  is  mado  firai  and 
solid ;  or  the  extent  of  apace  aUowed  for  the  passage  of  the  water  is  too  mach  confined,  in  order 
that  more  ground  may  be  left  ibr  onltinuion.  From  this  carelessness  and  false  economji  asd- 
dents  and  losses  arise  which  greatly  overbalance  the  Talne  of  the  saving  which  is  aimed  aL 

Even  when  these  banks  or  dams  are  capable  of  preserving  the  land  from  being  inimdaied  or 
flooded,  the  soil  is  not  freed  by  them  from  its  snperabandant  moistare.  The  water  which  de- 
scends from  the  high  groand  to  mingle  with  the  water  of  the  river  mvst  have  some  means  of  ef- 
cape,  and  be  prevented  from  remainmg  on  the  snrface,  or  sinking  into  and  satorating  the  groond. 
The  means  wbich  may  be  adopted  to  prevent  this  aro  man^  and  varioos ;  and  we  moat  be  gvided 
in  oar  selection  of  them  b^  the  cirenmstancea  of  the  locahty.  Sometimes  it  mav  be  cszned  off 
into  the  river  by  means  of  canals  cat  in  as  direct  a  line  as  possible,  from  which  toe  water  paatea 
nnder  the  banks  throagh  slaices  which  open  to  eive  it  passage. 

These  slaices  are  in  general  famished  with  a  kind  of  door,  which  the  water  in  the  river  doaH 

as  it  rises,  and  which  is  afterward  opened  by  the  water  in  the  oanal  when  the  former  falls  sgain. 

By  this  means,  damp,  moist  lands  which  aro  aitaated  pretty  high,  may  in  general  be  eaafly 

freed  from  their  soperabandant  faomidity ;  but  not  so  land  which  is  beneath  the  level  of  ^  bed 

of  the  river. 

In  cases  of  this  nature,  various  imperiect  modes  of  proceeding  are  resorted  to ;  for  example,  the 
land  is  sarrounded  with  drains  and  dykes  for  the  purpose  of  carrying  off  the  water  which  falli 
from  the  higher  groand,  and  these  are  connected  with  canals  whico  are  raised  above  the  level  of 
the  soil  and  convey  it  to  the  neighboring  river. 

Occasionally,  however,  when  the  water  cannot  be  kept  solBciently  elevated,  pumpa  or  dntwiag 
machines  are  employed  to  raise  it  from  the  bottom  of  these  dykes  or  trenoheai  Bat  it  mutt  be 
borne  in  mind  that  ditches  of  this  kind  can  only  prove  benencial  where  the  soil  is  of  an  aigOla- 
oeous  nature,  and  is  tolerably  solid.    In  light,  porous  land  they  would  be  perfectly  nselesa 

Wc  can  only  reckon  with  some  degree  of  certainty  on  success  when,  by  means  of  a  drain  of 
sufficient  dimensions  we  can  cut  off  the  water  which  descends  from  the  hill  ia  some  spot  abore 
the  level  of  the  river,  and  hijp^h  enough  to  enable  us  to  direct  this  water  into  the  stream  which  ii 
lo  carry  it  off.  If  a  dnün  of  this  kind  haa  sufficient  declivity,  there  is  not  a  doubt  of  its  proving 
beneficial ;  but  it  not  unfrequently  happens  that  mounds  of  sand  are  formed  in  its  bed  wluch  ob- 
struct the  passage  of  the  water,  destroy  the  declivity,  and,  consequently,  cause  it  to  overflow,  and 
thus  transtorm  Und  which  was  completely  drained,  into  a  bog. 

It  now  and  then  happens  that  a  third  mode  of  proceeding  may  be  adopted,  namely,  that  of  eoe- 
acmcting  dykes  formed  of  solid  earth  all  round  the  land,  and  emptying  out  the  water  from  theai 
with  machines  for  drawing  or  pumping  up  water. 

There  aro  various  kinds  of  these  machines ;  but  the  greater  part  of  them  are  worked  by  rneau 
of  sails  similar  to  those  of  a  windmill.  The  inhabitants  of  Holland  have  suipassed  those  ef  all 
other  countries  in  inventions  of  this  nature.  The  most  essential  equality  of  this  kind  of.  machine 
consists  in  its  requiring  no  other  agent  than  wind  to  put  it  in  motion,  and  bemg  consCmcled  ia 
such  a  manner  as  not  easily  to  admit  of  its  being  injured  or  put  out  of  order;  shonid  sooh  not  be 
the  case,  it  will  be  liable  to  become  unfit  for  use  at  the  very  moment  when  most  required.  On 
this  account  those  which  require  great  motive  power  are  very  complicated,  and,  containing  a 
great  deal  of  iron- work,  are  alwaya  exceedingly  troublesome.  Tne  **  drawing-wked,"  ae 
*'  thromng-fthed,"  and  "  Archimedes*  $erew"  are,  when  well  constructed,  faUy  capable  of  ef- 
fecting the  purpoae  for  which  they  are  designed ;  but  the  "  hydrauUe  ram/*  a  newir-uiveBtsd 
instrument,  is  only  adapted  to  particular  sitnstiona  The  "  Montgolfier  "  machine,  which  has  lai- 
teriy  so  greatiy  attracted  the  attention  of  mathematicians  and  namral  philosophers,  is  wholly  iaef- 
ficacioua  Latterfy,  ateam-ensines  have  been  made  use  of  for  this  purpose  with  great  sacoesi; 
but  it  must  be  admitted  that  they  are  very  expensive. 

It  not  unfrequentiy  happena  that  it  becomea  neceasary  to  make  use  of  several  of  these  inaln- 
menu  at  once,  in  order  to  raise  the  water  to  the  requisite  bight 

The  same  meana  which  are  resorted  to  in  low  situations,  protected  by  banks  or  dams,  for  col- 
lecting and  carrying  off  the  water  which  foils  from  the  bight,  may,  with  very  trifling  modifica- 
tions, alao  be  used  to  get  rid  of  that  which  oozes  or  transudes  tiirough  the  eartn,  as  stimding  wa- 
ter or  fens.  This  moisture  is  occasfoned  by  the  water  situated  in  the  bights,  which  flhere  thraa^ 
the  porous  layen  and  veins  of  soil,  and  coUecU  oo  the  low,  flat  land.  When  riven  overflow-, 
the  moisture  thus  produced  in  the  land  is  not  easily  got  rid  oC  even  after  the  flood  has  subsided : 
on  the  contrary,  it  appean  as  if  it  waa  then  only  that  the  ground  becomes  thoroughly  mturated. 
It  often  happens  tiiat  the  water  does  not  ebb  back  to  the  suriace  until  the  river  has  resumed  iü 
osual  position.  This  !s  one  reason  why  these  waters  may  not  only  be  got  rid  of  by  means  of  ca- 
nals which  pass  under  the  bank  or  dams,  and  have  gatea  or  slaices  which  open  when  the  river  ii 
low  from  the  effect  of  the  pressure  of  the  water  ia  the  canal,  bat  also  by  dykes  dug  in  an  oblique 
direction  relatively  to  the  course  of  the  river,  in  order  that  they  may  unite  with  the  latter  at  tbe 
•pot  where  the  water  in  them  haa  attained  an  equal  level,  or  is  a  kttle  higher  than  that  hi  the  ' 
canal. 

When  excessive  moisture  is  ooeasbned  not  by  standing  or  subterraneous  water,  but  by  tbe 
overflowing  and  oozing  out  of  rivers,  which,  on  account  of  their  serpentine  coune,  have  not  sofl- 
eient  declivity,  tbe  best  thing  that  can  be  done  is  to  alter  and  improve  the  direction  of  the  bed  of 
tba  river,  and  remove  all  tbc«e  obstacles  which  impede  the  passage  of  the  water.  The  straighter 
iu  course,  the  more  rapid  wiU  be  the  current;  and  the  more  rapid  the  current,  the  leas  consiaera- 
Ue  will  be  the  volume  of  water  resting  on  any  portion  of  the  oed  at  once.  The  fewer  obstaelee 
it  encounters,  the  more  gendy  will  it  flow  onward;  and  the  more  gentiy  it  flows,  the  less  dana^ 
• *        ""•       *        •  *      -       "  In  th<   " 


it  ia  likely  to  do.     The  alteration  may  be  effected  in  two  waya. 


be  first  of  theae,  the  wind- 


ings of  the  river  are  cut  through  and  ita  bed  altered ;  and  thus  it  is  frequently  materially  short-   | 
ened,  rendered  more  sloping,  and  conaequentiy  flows  much  more  rapidly  and  gently.     In  this  | 


muuer  a  oomiderable  extent  of  fertile  »fl  ulmfrtbtv  adapted  fiyr  wheat  or  aaeadew  land  la  oAen 
gained,  and  its  prodaoe  soon  repays  the  expense  and  oatUy  teqaired  by  this  operation.  8hov]d 
ttus  mode  of  proceeding  not  appear  advisable,  a  portion  of  the  water  in  the  river  may  be  carried 
off  without  altering  the  former  bed ;  bat  by  digging  a  canal  in  the  vicinity,  which,  from  being 
atraighter,  has  a  greater  deme  of  declivitr.  There  is  no  necessity  for  nujiing  this  canal  very 
large  at  first,  for  the  action  of  the  water  gradaally  tends  to  increase  the  sise  of  it,  nntÜ  at  length  it 
becomes  capable  of  containing  and  carrying  off  all  the  water  in  the  river,  and  thus  renders  the 

Sreviondy  existing  bed  entirely  oseless.  This  has  been  the  case  in  the  newly  formed  bed  of  the 
^der,  extending  from  Güstebinse  to  Niederwutzen. 

Meadows  sitoated  on  the  borders  of  a  river  or  stream  that  winds  considerably,  and  tbe  water 
of  which  rises  above  the  sarlace  of  tfie  neighboring  land,  ^nerally  snfier  greatly  from  hnmidity. 
This  evil  may,  however,  often  be  remedied  by  digging  a  ditch  or  drain  akmg  the  meadow,  from 
its  upper  to  its  lower  part,  which  drain  is  made  to  open  into  the  river  at  the  point  where  its  bed 
is  lower  than  tlie  snrfiu^e  of  the  meadow.  This  dram  will  speedily  carry  off  the  overflowings  of 
the  water,  cspeciallv  if  its  oi>eration  is  facilitated  by  the  addition  of  smaller  drains  leading  into 
this  one.  The  earth  which  is  extracted  from  this  drain  will  sometimes  be  snlBcient  to  form  a 
bank  along  the  side  of  die  river,  when  the  distance  to  which  it  mast  be  transported  for  this  par- 
pose  is  not  too  great 

In  countries  ranch  intersected  with  streams  and  rivers,  it  very  frequently  happens  that  the  low 
groonds  in  the  vicinity  of  these  are  so  considerably  below  the  level  of  their  beds  as  to  render  it 
Impossible  to  carry  off  the  saperabandant  water  with  which  sach  land  is  saturated  by  means  of 
the  river.  In  cases  of  this  description,  after  having  enclosed  the  highest  parts  of  the  river  widi 
banks  or  dams,  the  gromnd  may  be  dnined  by  means  of  pipes  or  tunnels  paasmg  tfarongh  these 
banks  and  under  the  bed  of  the  river ;  or  else  by  eovored  drains  formed  of  mortar  or  masonry, 
through  whidi  the  water  is  carried  off  to  some  lower  brook.     Crette  de  Paluel,  a  most  distin- 

Siished  French  agriculturist,  made  trial  of  this  mode  of  proceeding  in  two  diflerent  places.  I 
all  extract  an  account  of  the  operations  from  the  "  MemoirB  of<he  Agricuhural  Society  of  Seine," 
▼oL  iv.  both  because  they  fumisn  examples  of  an  operation  whkh  occurs  but  seldom«  as  well  as 
because  these  two  cases  are  very  instructive»  on  aooennt  of  üie  number,  nature»  and  varied  of  the 
circumstances  relating  to  them. 

**  AU  thk,**  says  Crett^  when  fpesUag  of  a  great  extant  of  dnhuge  which  he  had  suceenAiUy  soeoai- 
nUabed,  **haTe  I  effected;  and  any  who  choose  may  come  and  satisfy  themselves  by  seeing  it." 
"There  is,  however,  one  rule  from  which  I  never  depart,'^  he  aays  In  anoüier  place,  viz.  "that  of  conduct- 
ing all  my  operatiottfl  and  undertskiAgt  on  a  liberal  aeale.  and  never  sofferli^  any  ftdse  notions  of  econoiinr 
to  mar  the  whole,  'tha  soil  amply  repays  the  capital  which  is  bestowed  upon  it,  provided  that  it  ia  skia- 
fully  and  Judicioualy  bestowed ;  but  those  who  act  parBimonloualy,  and  grudge  every  farthins,  can  never 
eimeet  to  derive  any  great  profits ;  the  cnterpriatng  alone  will  find  their  endeavors  crowned  wuh  success : 
fids  observstion  relates  particulariy  to  dnining." 

The  Draining  of  various  kinds  of  Marshes. 

We  class  under  the  denommatioD  of  marshy  all  those  uncalthrated  lands  which 
are  of  a  sponej  nature,  and  always  saturated  with  water. 

They  are  dirided,  first,  into  green  marshes,  swampy  hogs,  or  meadows  i  this 
rariety  comprises  those  which  are  covered  with  a  layer  of  turf,  or  of  high  grass, 
which  finds  an  abondant  supply  of  nutriment  in  the  upp^  stratum  of  the  soil. 
And  secondly,  into  peat  marshesj  sterile  hogs,  or  furze  land,  ou  which  nothing 
but  mosses  and  a  few  other  plants  grow,  as  the  yellow  star  of  Bethlehem  (ornt- 
thogulum  luteum),  marsh  ledum  {ledum  palustre),  sweet  gale  or  myrrioa,  com- 
mon and  crop-leayed  heath,  (erica  vulgaris  et  tetralix),  &c. 

Marshes  of  the  first  class,  although  constantly  moist  and  wet,  yield  some  little 
hay,  but  this  is  in  general  far  from  being  nutritious ;  it  is  unpalatable  to  eattle, 
and  very  often  unwholesome ;  besides,  it  can  only  be  secured  inrery  dry  seasons : 
cattle  cannot  be  pastured  on  such  land  without  danser. 

Peat  marshes  yield  scarcely  any  pasturaffe,  and  no  produce ;  but  the  peat 
which  may  be  obtained  from  tnem  is  yerv  yalnable.  * 

Neither  of  these  yarieties  can  be  rendered  fertile  until  the  soil  is  thoroughly 
drained  and  rendered  healthy  ;  and  this  drainage  must  be  effected  hj  such  means 
as  the  nature  of  the  circumstances  may  seem  to  indicate.  Considerable  sums  are 
often  expended  in  this  operation  to  little  or  no  purpose,  on  aceomit  of  the  cause 
from  which  the  wetness  arises  not  haying  been  clearly  ascertamed  in  the  fint 
place. 

If  the  superabundant  humidity  of  the  soil  is  caused  by  the  stagnation  of  water 
which  falls  from  the  neighboring  hills  and  elevations,  and  settles  in  the  valleys 
and  on  the  low  grounds  where  it  can  find  no  vent,  and  where  an  impermeable 
hiyer  of  earth  prevents  it  from  penetrating  deeper  into  the  soil,  the  firat  thing  to 
be  ascertained  is  whether  or  not  a  canal,  the  bottom  of  which  shall  be  on  a  level 
with  the  marsh,  can  be  dug  on  the  declivity  of  the  neighboring  hill.  If  the  ex- 
penses attendant  on  the  formation  of  such  a  canal  do  not  exceed  the  profits  which  m 
may  be  expected  to  be  derived  from  the  advantages  resulting  from  the  drying  of 
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the  marsh,  it  should  be  immediately  attempted ;  the  canal  should  be  formed  after 
the  manner  which  we  shall  presently  direct. 

But  where  such  a  mode  of  proceeding  is  impracticable  on  account  of  the  marsh 
being  surrounded  on  every  side  with  high  jnounds,  recourse  may  be  had  to  an- 
other mode  of  operating,  which  consists  in  miding  an  outlet  for  the  water  through 
one  of  the  inferior  strata  of  the  soil ;  but  this  can  only  be  effected  in  places  where 
the  marsh  is  above  the  level  of  the  surrounding  country,  or  of  the  nearest  river 
or  pond.  It  is  very  seldom  that  marshes  situated  on  plains  can  be  drained  by 
means  of  the  substrata  of  the  soil ;  but  where  it  is  possible  to  have  recourse  to 
this  mode  of  proceeding,  and  where  holes  are  bored  m  the  bottoms  of  the  drains 
intended  to  carry  off  the  water,  these  latter  may  be  filled  up  with  rough  stones 
and  afterward  covered  with  earth,  as  the  water 'will  have  room  enough  to  flow 
between  the  stones.  When  the  marsh  is  once  drained,  other  ditches  may  be  con- 
nected with  these  drains,  which  may  also  be  covered  up  after  having  been  filled 
with  branches. 

If,  as  frequently  happens,  the  dampness  arises  from  springs,  the  essential  point 
is  to  discover  the  level  or  hight  at  which  these  break  out.  Sometimes  they  show 
themselves  at  the  edge  of  the  marsh,  in  a  position  rather  higher  than  that  of  the 
spongv  earth.  When  in  this  position  they  may  be  carried  off  by  a  drain,  or  hf 
holes  bored  in  the  soil  with  an  auger,  and  the  marsh  thus  dried  without  the  ne- 
cessity of  cutting  through  its  whole  extent.  By  this  means  the  important  ad- 
vantage of  gathering  the  water  on  the  highest  spot  is  attained,  and  thus  being 
able  to  carry  it  off  with  greater  facility.  In  general,  the  only  wav  of  conveying  it 
to  some  brook  or  reservoir  is  by  excavating  a  canal  of  some  size  alonff  the  bottom 
of  the  marsh.  If,  on  the  other  hand,  the  springs  rise  ever  so  partiiuly  from  the 
bottom  of  the  marsh,  there  is  nothing  can  be  done  but  to  form  a  large  drain  or 
canal  for  carrying  off  the  water  across  the  marsh ;  which  canal  shall  be  on  a 
level  with  the  bottom  of  the  spongy  stratum,  and  formed  in  the  moist  soil  after 
the  manner  which  we  are  about  to  describe,  in  order  that  the  water  contained  in 
it  may  be  conveyed  away  from  the  land  through  a  conduit  of  solid  earth. 

If  tne  humidity  of  the  morass  is  occasioned  by  some  reservoir  of  water,  either 
in  the  vicinity  or  at  at  a  little  distance  off,  the  surface  of  which  being  generally 
or  occasionally  above  the  level  of  the  marsh,  communicates  with  it  through  the 
permeable  strata,  or  else  by  means  of  the  veins  of  the  soil,  a  state  of  things  which 
will  occur  even  when  the  morass  is  separated  from  the  water  by  a  high  hill,  the 
first  point  to  be  ascertained  is  whether  or  not  it  is  practicable  to  carry  off  the 
water  by  means  of  some  spot,  or  through  some  drain  situated  lower  down.  Some- 
times it  is  impossible  to  get  rid  of  the  water,  otherwise  than  by  means  of  an  open 
canal  or  trench  leading  toward  the  place  where  it  rises  from  below  the  surface : 
this  is  the  case  in  places  where  rivers  overflow  and  then  return  to  their  former 
bed.  When  these  rivers  are  surcharged,  a  portion  of  the  water  c(mtained  in 
them  being  compressed  by  that  which  is  above  it,  penetrates  into  the  surrounding 
earth,  which  it  slowly  filtrates  through,  and  runs  into  adjacent  land,  or  even  into 
land  at  some  distance  :  it  often  happens  that  the  period  when  the  moisture  of  the 
land  is  most  apparent,  is  exactly  that  at  which  the  river  subsided :  the  water  re- 
mains in  the  spongy  soil,  rendering  it  moist  and  unfertile ;  until  by  degrees  it  is 
evaporated,  or  rejoms  the  river.  The  evils  resulting  from  these  circumstances 
may  be  remedied  by  digging  a  ditch,  which  shall,  when  the  river  has  subsided, 
carry  the  water  either  directly  or  indirectly  back  to  the  river  at  some  lower  point 
Every  time  there  is  an  overflow,  the  mouth  of  this  ditch  or  canal  should  be  closed 
by  means  of  a  gate  or  sluice,  unless  it  is  the  intention  to  irrigate  some  portion  of 
the  land,  and  it  should  be  opened  again  as  soon  as  the  water  has  subsided.  For 
this  purpose,  as  I  have  before  said,  sluices  are  made  use  of,  which  open  and  close 
of  their  own  accord. 

A  marsh  cannot  be  intersected  with  ditches  until  the  chief  drain  has  been 
formed  in  the  the  solid  ground.  When  the  morass  is  large  and  deep,  this  can 
seldom  be  effected  at  once,  but  must  be  the  work  of  several  years ;  because  the 
•pongy  substance  of  which  the  marsh  is  composed  is  so  full  of  water  as  to  render 
it  impossible  to  make  the  drains  of  the  proper  depth.  In  the  first  place,  the  prin- 
cipal drain  is  only  excavated  to  the  depth  of  a  few  feet,  or  as  far  as  the  moisture 
will  permit.  The  following  year  this  ditch  is  deepened,  and  not  only  extended  in 
a  direct  line,  but  also  made  to  throw  off  ramifications  from  its  sides  m  various  di- 


rectioBS.  On  the  third  year  the  water  will  be  so  much  dissipated,  and  the  surface 
of  the  soil  so  much  dried,  that  the  principal  drain  may  be  excavated  to  the  re- 
quisite depth,  and  both  that  and  the  ramifications  extended.  The  spongy  matter 
which  had  been  swelled  up  by  the  water,  will  then  decrease  in  size  and  sink  down 
until  the  drain  becomes  scarcely  half  so  deep.  This  substance  also  contracts  as  it 
dries,  so  that  the  drain  becomes  wider  and  requires  a  slope  which  it  had  not  be- 
fore, and  which  is  never  given  to 'drains  of  this  description. 

Those  marshes  which  contain  a  certain  thickness  of  peat,  may  be  brought  into 
cultivation  either  without  the  peat  being  removed  or  aAer  that  operation  has 
taken  place.  I  shall  not  enter  into  any  particulars  respecting  the  removal  of  the 
peat,*  but  confine  myself  to  what  has  relation  to  draining  and  cultivation,  proper- 
ly so  called  ;  but  this  cultivation  can  only  be  bestowed  on  turf  pits  which  have 
been  regularly  worked  out.  When  a  marsh  is  no  lonp;er  to  be  maintained  for  the 
sake  of  its  peat,  but  is  to  be  brought  into  cultivation,  it  is  usual  to  leave  a  thick- 
ness of  from  nine  to  twelve  inches  of  peat.  Care  is  always  taken  to  restore  to  the 
soil  all  the  black  earth  which  was  attached  to  the  peat.  Wherever  it  is  possible 
this  black  mould  is  mixed  with  fresh  soil,  procurea  from  some  neif^hboring  spot 
or  from  the  land  itself,  either  from  the  sides  of  the  drains  or  by  digging  in  various 
places  and  excavating  beneath  the  peat.  The  peaty  mould  thus  receives  a  great- 
er degree  of  consistence,  and  is  rendered  capable  of  bearing  all  kinds  of  crops.  If, 
at  the  same  time,  an  amelioration  of  stable  manure  can  be  bestowed  on  the  land, 
or,  what  is  equally  efficacious,  a  plentiful  amelioration  of  lime,  the  soil  becomes 
at  once  excessively  fertile;  it  must  not,  however,  be  made  to  bear  con- 
secutive crops  of  grain  unless  its  fertility  is  maintained  by  repeated  manur- 
ings.  In  Holland  and  in  Friesland,  it  is  well-known  tnat  if  we  would 
preserve  tbe  fertility  of  the  soil  we  must  lay  it  down  as  pasture  land  for  a 
while,  or  an  abundance  of  manure  must  be  procured  for  it  by  making  it  bear  al- 
ternate crops  of  grain  and  fodder.  The  immense  produce  yielded  by  land  that 
has  oDce  been  a  peat  marsh,  causes  all  landed  propnetors  to  lose  no  time  in  bring- 
ing these  portions  of  their  estates  into  cultivation,  as  soon  as  they  have  taken  off 
the  peat ;  and  not,  as  formerly,  to  be  content  with  the  trifling  profit  arising  from 
the  renewal  of  the  peat. 

If  the  operation  of  draininG[  has  been  properly  performed,  the  land  will  be  as 
well  adapted  for  the  growth  of  com  as  for  the  meadow  land ;  and  should  the  lat- 
ter be  preferred,  it  can  in  general  be  well  watered  by  means  of  more  or  less  com- 
plicated arrangements.  But  where  the  draibage  has  been  imperfectly  effected,  it 
will  be  better  to  form  plantations  of  alders  and  willows  upon  it,  as  these  trees 
grow  very  rapidly,  and  ]^eld  a  great  deal  of  fire- wood  ;  which  is  much  more  valu- 
able and  useful  than  the  newly  formed  layer  of  peat  would  be. 

Where  it  is  impossible  to  manure  the  land,  tne  plants  of  which  the  peat  was 
formed  will  at  first  continue  to  shoot  up  here  and  there,  but  these  will  gradually 
give  way  to  other  and  better  ones ;  especially  if  the  under  part  of  the  soil  is  tol- 
erably dry,  and  the  land  well  watered  and  irrigated. 

When  marshes,  from  which  the  peat  has  not  been  taken,  are  drained,  or  such 
land  as  Lb  covered  with  reeds,  rushes,  or  plants  of  a  similar  nature,  they  may  be 
broken  up  with  a  plow ;  or,  if  not  firm  enough  to  bear  the  pressure  of  tne  feet  of 
the  horses,  tilled  with  a  mattock. 

When  the  dry  season  comes  on,  the  ground  thus  turned  up  should  be  set  on 
fire,  and  the  combustion  commenced  from  the  side  on  which  the  wind  blows ; 
thus,  both  the  peat  and  the  roots  of  all  the  plants  will  be  reduced  to  ashes  very 
speedily.  Some  persons  advise  the  land  being  burned  without  being  plowed,  but 
the  advantages  attendant  on  such  a  course  of  proceeding  are  neither  so  great  nor  so 
certain,  because  the  action  of  the  fire  cannot  be  carried  to  a  sufficient  depth ;  nor 
is  it  so  uniform,  and  therefore  the  roots  of  the  plants  are  only  partially,  if  at  all, 
destroyed.  Where  the  marsh  is  excessively  spongy,  and  consists  chiefly  or  sole- 
ly of  vegetable  substances,  it  is  almost  impossible  to  calculate  on  its  being  tho- 
roughly drained.  The  inequality  of  the  effects  of  the  burning  can  never  be  wholly 
remedied  nor  prevented,  nor  the  asperities  thus  formed  avoided,  but  the  latter 
may  easily  be  got  rid  of. 

After  the  operation  of  burning  has  been  performed,  no  time  should  be  lost  in 

*  Beeaose  we  have  a  Standard  work  on  this  aabjwt  entitled  "Eiacnlee  Handbncli  oder  tiieoretifch  peak» 
daeher  Unterricht  nr  Noaheren  Kentoiat  dea  Foratweaena."    Zwcke  Auflage.    Berlin,  1812;  A. 
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burying  the  ashes  aad  mixing  them  with  the  layer  of  earth  immediately  tmder- 
neath.  Formerly  it  was  customary  to  sow  land  thus  prepared  with  bock  wheat 
for  several  consecutire  years ;  this  plant  was  invariably  found  to  succeed,  and 
greatly  loosened  the  peaty  soil ;  but  now,  potatoes  and  turnips  are  in  general  cqI- 
tivated,  which  answer  the  same  purpose  and  generally  yield  an  immense  prodnce, 
and  the  ground  is  subsequently  sown  with  rye  or  oats,  which  thrive  very  well, 
and  the  grain  of  which  contains  a  peculiarlv  white  flour  :  this  property  is  occa- 
sioned by  the  ashes.  The  spring  turnip  likewise  answers  well  on  this  kind  of 
land.  Barley,  wheat,  and  autumnal  rape  do  not  succeed  at  all  on  such  soils ;  at 
least  until  they  have  been  ameliorated  by  a  considerable  addition  and  adbmixtare 
of  marly  or  argillaceous  earth,  or  even  of  pure  sand.  After  this  has  been  done, 
almost  any  kind  of  crop  may  be  sown  with  success. 

But  It  must  be  borne  in  mind,  that  land  thus  brought  into  cultivation  reqaire« 
regular  ameliorations  of  stable  manure,  without  which  it  soon  begins  to  show 
signs  of  exhaustion,  and  must  be  left  at  rest,  or  only  used  as  pasture  land ;  the 
produce  of  which  will  be  greater  or  less  according  to  the  degree  of  impoverish- 
ment to  which  the  soil  had  been  reduced  by  previous  cropping.  Sometimes  land 
of  this  nature  is  made  to  bear  a  succession  of  crops  until  it  is  absolutely  incapable 
of  producing  any  thing  more ;  when  such  is  the  case,  the  only  way  of  restoring 
its  fertility  is  to  leave  it  at  rest  for  a  considerable  period,  and  bestow  repeated 
plowings  and  ameliorations  on  it  during  that  time.  Some  say  it  is  a  good  plan 
to  bum  it  again,  and  assert  that  its  fertility  is  thus  renewed. 

IRBIOATION. 

Almost  all  agricultural  writers  have  combined  the  relation  of  all  particulars 
relating  to  irrigation  with  instructions  concerning  the  cultivation  of  meadow  land. 
There  is,  however,  a  species  of  irrigation  which  is  not  intended  to  fertilize  mead- 
ow land  :  from  the  remotest  ages  this  operation  has  been  had  recourse  to  for  the 
improvement  of  wheat  land,  and  of  land  devoted  to  the  growth  of  other  crops ; 
this  is  especially  the  case  in  warm  climates.  We  shall,  therefore,  now  speak  of 
general  irrigation,  and  leave  the  consideration  of  that  destined  simply  to  benefit 
meadow  bind  until  we  come  to  that  division  of  our  subject. 

Irrigation  will  be  found  to  be  connected  in  more  ways  than  one  with  the  mih- 
ject  which  we  are  now  upon,  viz.,  draining ;  because  both  these  operations  must 
be  preceded  by  the  same  research,  and  the  same  inquiries  as  to  the  level  or  hi^ht 
of  the  water,  as  well  as  because  the  rules  laid  down  for  the  formation  of  drains 
will  be  equally  applicable  to  that  of  irrigating  canals :  and  the  draining  and  dry- 
ing of  land  must,  of  necessity,  precede  its  irrigation,  and  is  intimately  connected 
with  it.  In  fact,  one  of  the  most  essential  points  required  in  a  sou  which  we 
wish  to  irrigate  is,  that  there  shall  not  be  the  slightest  trace  of  moisture  in  its  in- 
ferior strata,  but  that  it  shall  be  thoroughly  drv ;  wherever  such  is  not  the  ease,  # 
irrigation,  so  far  from  proving  beneficial,  will  inevitably  be  productive  of  the 
worst  possible  effects.  But  there  are  many  cases  in  which  it  is  easy  to  collect  ! 
the  moisture  which  settles  below  the  surfiice  of  the  soil  and  there  become  stag- 
nated, and  carry  it  off*  to  such  a  position  as  will  enable  us  to  employ  it  with  ad- 
vantage in  the  irrigation  of  those  very  soils  which  it  previouslv  rendered  damp, 
unhealthy  and  sterile.  Lastly,  irrigation  can  never  prove  really  beneficial,  ex- 
cepting where  we  can  turn  on  the  water  from  the  land  and  pleasure,  and  drain  it 
again  immediately  after  it  has  been  watered. 

Irrigation  certainly  is  one  of  the  most  useful  and  important  of  all  the  operations 
that  come  within  the  province  of  an  agriculturist.  It  is  well  known  to  all  per- 
sons that  moisture  is  an  essential  condition  to  vegetation,  and  that  water,  either 
directly  or  by  its  decomposition,  contributes  materially  toward  the  nutrition  of 
plants.  The  difference  which  exists  in  the  fertility  of  various  kinds  of  land  de- 
pends chiefly  upon  their  greater  or  less  dispositioi)  to  retain  moisture.  Sandy  soils» 
which,  on  account  of  the  facility  with  which  water  evaporates  and  escapes  from 
them,  are  regarded  as  almost  if  not  absolutely  sterile,  may  be  rendered  as  fertile 
as  the  richest  argillaceous  land,  and  equally  capable  of  producing  the  greater  part 
of  our  most  valuable  crops,  and  certainly  of  our  most  useful  vegetables,  if  care  is 
taken  to  preserve  them  in  a  proper  state  of  humidity ;  that  is,  provided  they  eon- 
tain  a  sufficient  portion  of  soluble  humus.  Where  this  is  the  case,  a  sandy  soil 
is  often  found  to  be  better  adapted  than  any  other  to  most  of  our  profitable  crcnpa ; 
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it  is  peculiarly  fiiTonble  to  such  as  are  liable  to  suffer  from  excess  of  moistare. 
Whea  the  requisite  arrangemeiits  have  been  made  for  watering  the  soil,  such  a 
degree  of  moisture  or  of  dryness  may  be  communicated  to  it  as  best  agrees  with 
the  nature  of  the  plants  which  it  has  to  bear. 

Almost  all  water  carries  with  it  fertilizing  particles  which  are  exceedingly  ben- 
eßcial  to  vegetation.  Water  which  has  stood  for  some  time  on  the  suri'ace  of  a 
soil  will  always  contain  nutritive  matters  which  it  has  collected  during  that  pe- 
riod, and  the  quantity  of  them  will  be  proportionate  to  the  richness  of  the  land 
orer  which  it  has  passed. 

This  nutritious  matter,  which  would  otherwise  be  precipitated  into  the  depths 
of  the  sea  and  lost,  is  retained  by  means  of  irrigation  and  deposited  on  those  soils 
which  are  watered,  where  it  contributes  to  the  maintenance  of  fertility,  and  to  the 
reproduction  of  new  plants.  Water  which  rises  from  the  ground  usually  carries 
with  it  particles  of  lime  or  gypsunl  ^sulphate  of  lime)  dissolved  in  carbonic  acid, 
and  consequently  divided  into  impalpable  molecules.  When  the  carbonic  acid 
disengages  itselt  in  the  air,  tbese  two  substances  which  are  so  favorable  to  vege- 
tation become  precipitated  on  the  watered  soil.  It  is  on  this  account  that  the  ef- 
ficacy of  irrigation  is  so  much  greater  on  that  portion  of  the  land  which  lies  near- 
est to  the  spot  where  the  water  rises,  and  where  it  contains  the  greatest  quantity 
of  lime. 

By  means  of  irrigation  we  obtain  and  make  use  of  a  species  of  manure  which 
wotud  otherwise  be  lost  to  vegetation,  and  which  could  not  be  obtained  in  any 
other  way  ;  and  we  procure  a  crop  which  produces  fresh  manure  without  having 
required  any  in  its  production.  Thus  we,  m  a  manner  of  speaking,  create  in  our 
land  fresh  elements  of  vegetation. 

Irrigation  renders  us  in  a  great  measure  independent  of  temperature ;  for  by 
means  of  it  we  are  enabled  to  do  without  rain  for  a  considerable  period,  as  is  ev- 
ident from  the  fertility  of  the  watered  lands  in  the  warm,  dry  climate  of  Italy, 
where  it  often  happens  that  not  a  single  drop  of  rain  or  even  dew  falls  for  at 
least  four  months.*  We  are  also  enabled  by  its  means  ^eatly  to  diminish  the 
mischief  done  in  the  spring  by  white  frosts  or  by  frosts  m  general,  because  the 
-water,  especially  when  it  rises  from  fresh  ^rings,  warms  the  soil  by  its  higher 
temperature,  covers  it  with  verdure,  and  renders  the  meadows  luxuriant  at  peri- 
ods when  land  which  has  not  been  watered  scarceljr  shows  any  traces  of  mss ; 
and  because  the  water,  whatever  may  be  its  properties,  diminishes  the  pernicious 
effects  of  frost  of  all  kinds  on  plants  when  it  is  suffered  to  pass  over  them  in  the 
spring.    By  means  of  irrigation,  we  are  often  enabled  to  produce  an  eminent  de* 

?'ee  of  fertility  in  land,  which  before  yielded  but  a  very  small  amount  of  produce, 
hese  are,  I  should  imagine,  sufficient  inducements  to  set  about  the  formation  of 
arrangements  for  watering  land  wherever  it  is  practicable  so  to  do. 

It  not  unfrequently  happens  that  every  facility  presents  itself  for  undertaking 
this  operation  on  a  most  extensive  scale.  There  are  many  districts,  and  even 
whole  provinces,  in  which  there  is  no  spot,  however  distant  from  or  above  the 
level  oi  the  water  it  may  be,  which  cannot  with  proper  management  be  made  to 
participate  in  all  the  advantages  resulting  from  irrigation.  If  all  the  natural  wa- 
ter-courses were  intersected  at  their  highest  point,  and  the  water  retained  in  ca- 
nals formed  at  a  proper  elevation,  it  might  be  made  to  irrigate  countries  where 
at  present  such  a  thing  is  scarcely  dreamed  of. 

But  even  when  large  establishmenu  for  the  purpose  of  watering  land,  which 
require  the  concurrence  of  several  landed  proprietors  to  perfect  them,  and  which 
must  be  supported  at  public  expense,  cannot  be  formed»  it  very  frequently  hap- 
pens that  a  considerable  extent  may  be  irrigated  where  such  a  thin?  has  never 
before  been  attempted.  Hitherto,  when  landed  proprietors  or  agriculturists  have 
determined  upon  irrigating  their  land,  they  have  only  directed  their  attention  to 
the  low  grounds  in  the  vicinity  of  some  river  or  brook,  although  these  are  the 
very  positions  in  which  the  operation  is  productive  of  least  advantage,  and  they 
have  torally  overlooked  the  higher  and  rising  fi^rounds  where  it  would  have  been 
incalculablv  more  beneficial.  It  is  a  fact  whicn  is  demonstrated  both  mathemal- 
ically  and  physically,  although  often  disregarded  or  misconceived,  that  water  which 

*  The  dewt  afypear  to  me  to  be  mncli  more  hwry  wd  •bundant  at  Eomiupui  thun  thej  are  in  Fmioa  and 
Italy ;  and  it  if  lo  thi«  cireunutance  I  am  tncUned  to  attribute  the  alight  eftect  which  drouth  aueuM  to  «xar- 
cIm  oTer  plantt  ia  ihe  former  country  compnrod  with  those  in  the  latter.  [Frtuck  3V«nic. 
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flows  on  an  elevated  or  rising  ground,  must,  of  necessity,  extend  itself  both  later- 
ally and  horizontally  when  its  course  is  impeded  and  it  is  prevented  from  de- 
scending to  the  lower  parts  of  the  country ;  consequently,  it  can  be  conducted  to 
all  those  spots  which  are  not  above  the  level  at  which  it  was  arrested,  provided 
that  we  are  enabled  to  prevent  it  from  sinking  into  the  earth. 

In  general,  water  which  descends  from  some  hight  to  a  lower  spot  with  more 
or  less  impetus,  that  is  to  say,  with  greater  or  less  swifmess  and  force,  and 
passes  across  some  country,  hollows  for  itself  a  bed  in  the  lower  parts  of  the  coun- 
try and  there  forms  divers  windings  and  sinuosities.  Every  brook,  therefore, 
flows  in  a  valley  of  greater  or  less  extent,  surrounded  with  higher  ground.  It 
frequently  happens  that  when  we  consider  these  bights  from  the  bed  of  the  brook 
or  river,  they  appear  so  elevated  that  many  persons  can  scarcely  conceive  how 
the  water  which  flows  along  the  valley  can  by  possibility  be  carried  to  them. 
But  a  careful  leveling  will  prove  that  the  point  at  which  the  water  enters  the 
valley  is  much  higher  even  than  these  rising  grounds,  which  at  first  sight  ap- 
pear inaccessible  to  the  water.  If,  then,  we  cut  ofi'  the  water  by  means  of  a 
sluice  or  weir  at  the  highest  point,  which  we  will  suppose  to  be  a  hight  of  800 
perches ;  and  if  above  this  sluice  we  dig  a  canal  which,  taking  the  water  from 
the  bed  of  the  brook,  carries  it  on  at  an  equal  hight  and  with  as  little  slope  as 
possible,  this  water  may  be  made  to  irrigate  all  those  parts  of  the  hill  bordering 
on  the  valley  which  are  a  few  degrees  below  the  point  at  which  the  stream  was 
cut  off*. 

Experience  and  skill  will,  doubtless,  do  much  toward  enabling  us  to  perceive 
at  once  the  best  way  of  turning  to  account  the  water  and  land  at  our  disposal. 
But,  however  well  acquainted  we  may  be  with  the  details  of  the  operation,  we 
must  never  rely  too  entirely  on  these,  but  before  putting  aijy  plan,  however  fea- 
bible  it  may  appear,  into  operation,  take  levels  m  all  directions  and  from  ail 
points  most  carefully,  and  test  each  observation  by  repeating  it  again  and  again. 
We  shall  thus  be  able  to  ascertain  how  far  our  first  estimate  was  correct,  and 
shall  become  convinced  of  the  possibility  of  carrying  water  to  bights,  where  such 
a  thing  at  first  signt  appeared  impracticable.  While,  on  the  other  hand,  we 
shall  often  find  that  many  places  to  which  we  had  fancied  the  water  might  ea- 
sily be  carried,  are  much  too  high. 

It  is  not  sufficient  to  ascertain  the  hight  of  the  places  to  which  we  intend  con- 
veying the  water,  but  we  must  also  find  out  that  of  all  those  spots  through  which 
it  IS  to  pass.  All  hollows  and  low  places  should  be  as  much  as  possible  avoided; 
and,  to  effect  this,  it  is  often  necessary  to  take  considerable  circuits.  Sometimes 
there  is  no  other  means  of  keeping  the  water  up  to  a  proper  hight  but  by  making 
it  pass  over  raised  courses  formed  of  earth,  wood,  or  materials  collected  for  the 
purpose.  Recourse  is  had  to  this  mode  of  proceeding  when  the  spot  from  which  | 
the  water  is  taken  is  separated  from  that  to  which  it  is  to  be  conducted  by  hol- 
lows. The  chief  thing  to  be  attended  to  here,  is  carefully  to  examine  and  calcn- 
late  whether  the  advantages  anticipated  from  carrying  the  water  over  these  hol- 
lows will  be  sutticiently  great  to  repay  the  expense  of  the  conduit,  and  if  there  is 
a  sufficient  quantity  of  argillaceous  earth  in  the  vicinity  to  form  a  solid  canal. 

A  wooden  conduit  or  canal  will  often  be  found  least  expensive ;  but  it  must  be  % 
remembered  that  such  an  one  is  much  more  liable  to  decay  and  injury  than  any 
other. 

In  some  cases,  when  the  water  has  to  pass  over  a  very  deep  soil  or  to  he  car- 
ried above  another  water-course,  the  best  plan  is  to  form  an  arch  of  stone  or 
brick-work,  and  construct  an  aqueduct  above  it.  But  here,  also,  the  advantages 
resulting  from  such  an  operation  must  be  brought  into  comparison  with  the  ex- 
penses of  it. 

When  the  levels  of  the  water-course  have  been  taken,  the  next  thing  to  be 
done  is  to  ascertain  the  quantity  of  water  that  can  be  procured,  in  order  that  the 
canal  may  be  made  of  a  suitable  depth  and  dimensions.  To  do  this,  the  quan- 
tity of  water  which  can  be  found  at  each  season  of  the  year  must  be  noticed,  and 
we  must  take  as  an  average  that  which  can  be  collected  at  the  driest  period ; 
for  it  would  be  perfectly  useless  to  make  a  canal  of  large  dimensions  when  there 
is  not  water  enough  to  fill  it. 

However  small  may  be  the  amount  of  water  which  we  have  at  our  disposal, 
it  is  possible  to  derive  great  benefit  from  it ;  and  to  ensure  this,  we  have  only  to 
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use  it  as  economically  as  possible,  to  collect  it  as  soon  as  it  has  fulfilled  its  pur- 
pose, and  use  it  on  some  lower  surface,  re-collect  it  and  diffuse  it  over  a  taird 
portion  of  land,  and  so  on ;  but  all  this  requires  careful  and  skillful  arrangement, 
for  each  portion  of  land  must  be  made  sufficiently  sloping  to  admit  of  the  water 
descending  over  it,  and  being  collected  at  the  bottom ;  and  yet  this  slope  must  be 
▼ery  gentle,  in  order  that  as  little  of  the  hight  may  be  lost  as  can  be  avoided,  and 
that  the  water  may  be  extended  orer  as  large  a  surface  as  possible  before  it  re- 
turns to  its  former  bed,  or  to  the  canal  which  is  to  carry  it  away. 

Attempts  have  been  made  to  demonstrate  on  mathematical  principles  the  ex- 
tent of  land  which  can  be  irrigated  by  a  certain  quantity  of  water.  Hypotheti- 
cally  speaking,  this  might  certainly  be  done,  but  the  results  of  theoretical  and 
practical  experience  are  seldom  the  same,  because  it  is  impossible  to  calculate, 
with  any  degree  of  precision,  either  the  swiftness  or  force  with  which  the  water 
will  flow,  or  the  absorbing  powers  of  the  soil.  A  certain  accuracy  of  the  eye, 
which  enables  its  possessors  to  judge  of  this  point  at  a  glance,  and  which  can 
only  be  acquired  by  experience,  will  lead  to  more  accurate  estimates  than  any 
measures  or  calculations.  When  there  is  no  means  of  acquiring  this  experience 
on  the  spot  or  in  its  yicinity,  on  account  of  there  being  no  undertakings  ot  a  simi- 
lar nature  formed  there,  the  best  plan  is  either  to  visit  districts  where  they  do 
exist  in  great  numbers,  or  to  obtain  the  advice  and  cooperation  of  persons  who 
are  in  the  habit  of  conducting  such  operations.  It  now  and  then  nappens  that 
the  quantity  of  water,  especially  when  it  flows  from  lakes  or  places  aboundmg 
in  springs,  may  be  increased  by  enlarging  the  opening  through  wnich  these  lakes, 
or  this  collection  of  springs,  pour  themselves,  because  by  so  doing  we  diminish 
the  counter  pressure  which  stagnant  water  opposes  to  that  which  seeks  to  unite 
with  it.  In  consequence  of  this  enlargement  of  the  opening  through  which  the 
water  is  emitted,  the  springs  and  their  veins  open  more,  the  water  falls  from  the 
hights  with  greater  impetus,  and  opens  for  itself  a  passage  through  the  obstacles 
it  encounters  with  much  less  difficulty. 

This  observation  relates  particularly  to  those  lakes  which  have  no  apparent 
outlet :   when  one  is  made  for  them  they  fill  much  quicker  than  before,  and  sup- 

ß^  the  canal  with  a  larger  quantity  of  water  than  could  have  been  anticipated 
fore  this  operation  was  performed. 

A  third  point,  which  in  many  cases  is  very  necessary  to  ascertain,  is,  whether 
we  have  undisputed  possession  and  right  oyer  the  water  and  land  which  we  pro- 
pose operating  on ;  whether  we  can  act  without  being  interfered  with  by  any  of 
our  neighbors  whose  farms  or  estates  lie  above  or  below  us.  Such  interference 
is  but  too  frequmt  on  land  in  the  vicinity  of  mills,  for  those  millers  whose  estab- 
lishments are  immediately  above  the  place  from  which  the  water  is  derived,  ex- 
claim that  the  stream  will  be  turned  to  flood  their  mill-dams,  while  those  living 
below  fear  lest  they  should  be  deprived  of  that  supply  of  water  which  is  neces- 
sary to  their  trade.  However  futile  and  wholly  without  foundation  these  fears 
may  be,  it  is  often  utterly  impossible  to  prove  that  our  arrangements  for  watering 
our  land  are  not  injurious  or  detrimental  to  the  mills  and  property  around,  at 
least  we  shall  find  it  very  difficult  to  do  so  with  sufficient  perspicuity  to  meet  the 
comprehensions  of  those  tribunals  before  which  the  case  is  brought,  for  they  are 
in  general  composed  of  men  who,  from  prejudice  and  habit,  adhere  strictly  to 
the  letter  and  spirit  of  the  law  and  those  ordinances,  which,  being  made  when 
the  science  of  Agriculture  was  in  its  infancy,  sacrificed  all  general  advantages  to 
secure  the  safety  and  rights  of  mill-owners.  There  will,  therefore,  be  every  dan- 
ger of  our  being  invariably  worsted  in  litigations  on  this  point,  and  compelled  to 
relinquish  our  projected  plans  of  improvement  and  amelioration  on  account  of  the 
ignorance  or  egotism  of  the  miller.  It  not  unfrequently  happens  that  other  per- 
sons residing  in  the  neighborhood  think  that  they  have  some  reason  or  right  to 
oppose  the  progress  of  the  operation :  for  example,  those  whose  land  is  situated 
above,  torment  themselves  with  the  idea  that  it  will  be  impossible  to  close  the 
sluices  when  the  water  rises,  and,  consequently,  that  their  property  is  exposed 
to  inundations ;  and,  however  absurd  this  notion  may  appear,  it  is  one  very  likely 
to  occur  to  ignorant  or  prejudiced  people :  those  who  reside  below,  on  the  other 
hand,  fear  lest  their  supply  of  water  should  be  diminished,  or  that  the  water  will 
come  to  them  loaded  with  mud,  dirty  and  impure.  Whatever  hope  may  be  en- 
tertained that  the  enlightened  spirit  of  the  present  age  will  lead  to  the  formation 
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of  enactments  more  favorable  to  the  interests  of  Agriealture,  it  behoores  ns,  in  the 
present  state  of  things,  to  act  with  circumspection  when  about  to  midertake  an 
operation  of  this  nature. 

Lastly,  it  will  be  necessary  to  ascertain  whether  it  will  be  possible  to  form  or 
find  a  vent  through  which  the  water  may  be  imnfed lately  conveyed  away  from 
the  land  which  has  been  irrigated,  otherwise  we  shall  do  more  harm  than  good ; 
and,  instead  of  ameliorating  the  soil,  shall,  in  all  probability,  render  it  damp  and 
marshy.  In  by  far  the  greater  number  of  cases,  however,  tliis  point  may  be  easi- 
ly accomplished. 

The  various  ditches  or  canals  for  the  purpose  of  irrigation  may  be  classed  tra- 
der the  following  heads : 

1.  The  principal  eanal  or  head  drain,  ia  that  branch  which  fumiBheii  die  land  we  propoae 
irrigating  with  water,  and  which  retains  this  water  at  a  proper  hight  The  bottom  of  it  oug:ht  to 
have  very  little  slope,  an  inch  in  twenty  perches  is  auite  samcient  Its  width  must  be  deiennizi- 
ed  by  the  volume  of  water  which  will  have  to  pass  toroaeh  it ;  as  to  its  depth,  that  will  depend 
upon  the  greater  or  less  elevation  of  the  soil  in  different  places  above  the  horicvntal  «nrCace  wfcdch 
forms  the  bottom  of  the  canal,  and  the  slope  given  to  its  sides  must  be  regalated  by  the  depth. 

2.  The  secondary  eanalt  or  »mall  mains,  are  those  which  convey  the  water  from  the  prmcipal 
canal  or  main,  or  from  some  other  ditch  toward  the  spots  which  are  to  be  irrigated. 

3.  The  trenches  are  those  which  give  oat  the  water  on  to  certain  portions  of  the  land  to  be  iiri- 
gated ;  these  are  nsually  (nmisbed  with  small  banks  through  which  are  bored 

4.  The  openings  or  hole»  by  means  of  which  the  water  is  diatribnted.  As  it  would  be  iaapos- 
sible  to  give  that  degree  of  evenness  and  regularity  to  the  edge  of  the  trenches  which  would  ad- 
mit of  the  water  escaping  in  an  uniform  proportion  from  every  part  of  their  whole  length,  we  are 
compelled  to  have  recourse  to  these  openmgs,  which,  as  tliey  will  have  to  resist  the  pressvive  of  the 
water,  must  be  made  tolerably  strong,  and  surrounded  with  thick  turf,  or  lined  with  wood.  They 
are  not  unfirequently  formed  of  wooden  rings,  or  of  a  hoUow  branch  of  willow  inserted  throu|[fa  the 
bank  or  side  of  the  trench.  It  is  necessary  to  be  enabled  to  increase  or  diminish  the  quantity  of 
water  which  passes  through  these  openings  at  pleasure,  and  this  may  be  done  by  placing  turfs  so 
as  to  impede  the  passage  of  the  water,  or  small  pieces  of  board  or  wood.  When  the  meadow  is 
not  of  an  uniform  bight,  these  openings  are  made  in  the  upper  parts.  From  them  the  water  pas- 
ses into 

5.  The  furrow».  These  are  either  situated  a  little  behind  the  bank  of  the  trenches,  or  at  right 
angles  with  it  It  is  by  means  of  these  furrows  that  the  water  is  distributed  over  the  whole  surface 
of  the  soil 

Thev  should  not  be  too  long.  Twenty -one  perches  ought  to  be  their  utmost  length :  if  they  ue 
made  longer  they  soon  become  choked  by  the  rapid  vegetation  of  the  gtass,  and  the  wMer  never 
reaches  to  the  extremities ;  the  longer  they  are,  the  wider  should  they  be  made  at  the  mouth  or 
commencement,  because  tlie  space  which  has  then  to  be  watered  by  them,  vis.  that  comprised  be- 
tween the  irrigating  furrow  and  the  drain,  is  rendered  more  extensive,  and  requires  a  larger  quan- 
tity of  water.  It  is  needless  to  observe,  that  the  openings  that  convey  the  water  into  the  furrows 
must  be  proportionate  in  diameter  to  the  widtli  of  the  furrow.  The  furrows  are  uauaUy  foamed 
by  means  of  a  spade  slightly  curved,  which  yve  call  a  furrowing  spade,  and  a  apedea  of  latige  turf 
knife  which  is  used  to  cat  the  tarf  on  both  sides  of  the  furrow ;  or  a  plow  is  made  use  of  which 
is  contrived  expressly  for  the  purpose. 

6.  Canal»  or  drains  for  carrying  off  the  vater.  The  size  of  these  should  be  propcntionttte  to 
that  of  the  irrigation  canals,  and  thev  should  always  correspond  with  each  other.  The  water  must 
be  collected  from  evenr  pa/t  of  the  land  by  drainage  furrows,  which  will  conduct  it  to  the  trench 
intended  to  carry  itoffT  It  is  these  means  of  getting  rid  of  the  water  at  onoe  which  distingai^  ir- 
rigated land  from  that  which  is  damp  and  marshy,  and  without  them  it  is  irapo.«äible  to  obtain  that 
increase  of  fertility  and  of  produce  which  may,  under  proper  arrangements,  be  anticipated  bam 
this  operation. 

The  canals  intended  for  the  purpose  of  carryina  off  the  water  are  shuilar  to  those  whKfa  oonrpy 
it  to  the  land.  The  principal  canal  or  drain  is  tnat  which  receives  and  oarries  off  all  the  ^water 
which  flows  from  the  whole  surface  of  the  irrigated  land.  Sometimes  it  is  the  bed  ofthat  rame 
river  or  brook  from  the  superior  or  upper  part  of  which  the  head  main  or  chief  irrigating  canal  is 
supplied.  The  secondary  canals  are  those  which  take  up  die  water  from  a  part  of  the  hrigitted 
land,  and  convey  it  either  to  the  principal  canal,  or  to  some  fresh  portion  of  ground  whidi  ia  «o  be 
watered ;  where  äie  latter  is  the  case,  this  secondary  drainage  canal  becomes  in  itstumasecotMi- 
ary  irrigating  canal.  It  very  frequeudy  happens  that  canals  of  this  class  fulfil  both  these  pur- 
poses ;  finst,  receiving  the  water  which  m>ws  from  the  upper  parts  of  the  land,  and  then  conv«y- 
mg  it  to  irrigate  the  lower  portions. 

It  not  un^quendy  happens  that  the  trenches  for  carr\-ing  oflTthe  water  are  furnished  with  Ht- 
tle  banks  to  prevent  the  water  from  escaping  too  rapidly,  and  openings  are  made  tlirough  theae 
banks  which  may  be  closed  more  or  less ;  but  this  is  ofkener  done  when  the  land  is  watered  by 
inundation,  than  when  by  irrigation. 

7.  The  term  ditches  or  trenches  of  reunion,  is  given  to  those  which  are  intended  to  collect  die 
water  which  flows  from  high  grounds,  and  bring  it  to  a  canal  raised  above  the  level  of  the  aoQ,  or 
some  large  place,  as  for  example  a  pond  or  reservoir,  in  which  it  is  retained  by  meaua  ef  a  aHODg 
b«ik,  in  order  to  be  conveyed  at  a  yet  hiirher  level  over  ground  which  oonld  not  otherwiw  have 
received  tlic  benefit  of  the  operation.  When  the  trenches  for  carrying  off  the  water  are  Intended 
to  fill  this  second  purpose  as  well,  they  must  be  constructed  with  infinitely  more  care  and  atien- 
tfon. 
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It  is  impossible  for  any  irrigating  establishment  to  be  able  to  do  entirely  with- 
out slaices  of  varioud  kinds. 

The  construction  of  these  slaices  comes  under  the  province  of  hydraulic  archi- 
tecture» and  therefore  I  shall  refer  my  readers  to  various  works  which  treat  of 
this  subject.* 

The  princival  sluice  or  weir,  that  by  means  of  which  the  course  of  the  river  is 
impeded*  and  the  water  forced  to  enter  the  head  main,  is  usually  the  largest  and 
most  expensive :  indeed  it  not  unfrequently  constitutes  the  chief  item  of  the  ez- 
\  pense.  Many  persons  have  on  this  account  endeavored  to  do  without  it,  and  to 
substitute  a  dam  in  its  stead ;  but  there  are  very  few  cases  in  which  the  course 
of  the  water  can  be  thus  permanently  cut  off  without  doing  mischief,  and  still 
\  fewer  in  which  it  is  possible  to  pierce  those  dams  when  required,  and  afterward 
reestablish  them. 

If  the  benefits  attending  irrigation  can  only  be  extended  to  a  small  portion  of 
the  land,  the  expenses  of  extending  the  construction  of  such  a  sluice  when  com- 
pared with  that  limited  extent  of  surface  would  be  very  great ;  but  where  a  large 
portion  of  ground  can  be  irrigated,  the  expense  when  divided  among  this  num- 
ber of  acres  will  be  but  trifline  compared  with  the  advantages  accruing. 

The  other  sluices  required  by  the  head  and  smaller  irrigating  mams  or  canals, 
as  well  as  by  the  drains,  may  be  lighter  and  of  more  simple  construction,  because 
they  will  seldom  have  to  contend  against  the  pressure  of  any  great  volume  of 
water.  The  number  of  sluices  whicn  must  be  formed,  wiD  depend  upon  circum- 
stances ;  in  general,  however,  every  portion  of  ground  which  has  its  own  par- 
ticular farrow  for  carrying  off  the  water,  ought  to  have  a  separate  sluice.  These 
sluices  are  sometimes  so  contrived  as  to  cause  the  water  to  flow  back  to  the  sum- 
mit of  the  ditch  or  canal ;  and,  at  others,  so  as  to  prevent  it  rising  above  a  cer- 
tain bight,  and  so  that  the  superabundance  shall  rail  under  the  sluice.  In  the 
latter  case»  a  dam  may  often  oe  substituted  for  the  sluice. 

The  whole  of  the  undertaking  should  be  conducted  on  a  liberal  scale  ;  for  it 
must  never  be  forgotten  that  the  expense  of  repairing  things  or  work  that  has 
been  badly  executed,  or  formed  of  common  materials,  far  exceeds  the  cost  of  good 
and  solid  work  and  materials  in  the  first  place  ;  besides,  the  inconveniences  pro- 
duced by  any  of  the  parts  getting  out  of  order  are  often  great  and  serious. 

In  many  calces,  in  irrigation  as  well  as  in  draining,  recourse  is  obliged  to  be 
had  to  subterranean  conduits  or  pipes,  made  either  of  wood  or  masonry,  in  order 
to  carry  the  water  under  a  dam  or  road,  or  under  another  water-course.  These 
subterranean  canals  are  also  frequently  furnished  with  sluices  or  hatches,  in  order 
that  the  water  may  be  retained  or  suffered  to  flow  on  as  seems  best. 

It  is  often  requisite  to  form  bridges  either  of  wood  or  masonry  over  a  water- 
course. When  these  are  composed  of  brick  work,  the  canal  must  be  carried  on 
by  an  aqueduct ;  and  as  constructions  of  this  nature  are  liable  to  accidents,  and  to 
be  overthrown  or  torn  up  when  the  volume  of  water  becomes  increased,  which 
may  lead  to  serious  inconvenieuce  and  mischief,  we  must  avoid,  as  far  as  possible, 
having  recourse  to  this  plan.  Dams  or  mounds  of  earth  raised  upon  land  for  the 
purpose  of  bearing  a  canal,  which  is  intended  to  transmit  the  water  from  one 
night  to  another,  often  cost  large  sums  of  money  ;  and  if  not  constructed  with  the 
utmost  care  and  attention,  are  liable  to  accidents.    It  now  and  then  happens  that, 

a  turning  and  altering  .the  course  of  the  canal,  it  is  possible  to  do  without  these 
jogeihex ;  and  such  a  course  is  advisable,  even  though  it  may  appear  to  be 
equally,  if  not  more  expensive. 

There  are  three  ways  of  irrigating  land : 

1.  By  tHundtOtOH. 

S.  By  irrigation. 

3.  By  eauiing  the  water  to  flow  back  in  the  ditckee. 

In  some  localities  matters  may  be  so  arraaged  as  to  admit  of  each  of  these 
modes  of  proceeding  bein^  alternately  adopted,  according  as  they  seem  best  cal- 
culated to  «attain  the  end  m  view. 

Inundation  requires  that  the  land  which  is  to  be  operated  on  should  be  surround- 
ed, either  naturally  or  artificially,  with  a  small  mound  or  bank  capable  of  retain- 
ing the  water  on  tne  inundated  surface. 

*  In  the  "  AniMlen  de*  AckertMiiiet,"  toL  iL  p.  589,  will  be  foimd  a  cireumatantkl  d«teripdon  of  the  ihdoet 
«iMlotliercontriTiuioesreqQuit»forfnig»ttoiuon*MMUaG«le:  SeeaTttiyixitexettinf  jMiperentided*'Ab> 
*^     "     ;  Qcber  eine  WIbmb  bewaewnuBf." 
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Sometimes  land  is  inundated  by  impeding  the  natural  course  of  tbe  rirer  by 
means  of  a  sluice  or  weir  placed  across  it  immediately  below  the  point  to  be  in- 
undated, by  which  the  water  is  forced  to  flow  back  and  extend  itself  over  a  cer- 
tain surface.  But  this  can  only  be  effected  in  particular  localities,  and  then  in  a 
Tery  imperfect  manner,  because  we  cannot  then  regulate  the  quantity  of  water, 
the  duration  of  the  inundation,  or  obtain  that  immediate  and  perfect  drainage 
which  is  of  so  much  importance.  It  often  happens,  also,  that  it  is  impossible  to 
confine  the  water  within  the  prescribed  bounds,  and  when  rapid  streams  swell 
up  the  impediment  to  their  course  presented  by  the  sluice,  will  occasion  serious 
floods,  and  cause  the  water  to  wash  away  the  soil  and  form  embankments. 

Inundations  which  are  effected  by  means  of  an  irri^tion  canal,  which  derires 
its  water  from  the  upper  part  of  some  river,  are  infinitely  preferable;  and  espe- 
cially as  it  is  only  by  means  of  them  that  we  can  procure  the  advantages  result- 
ing from  the  watering  of  grounds  which,  though  high,  are  below  the  level  of  the 
water  at  the  spot  where  it  passes  from  the  river  into  the  cilnal.  It  is  likewise 
in  this  mamier  only  that  we  are  enabled  to  drain  the  whole  extent  of  inundated 
ground  at  once. 

Inundation  possesses  some  few  advantages  over  irrigation.  During  the  win- 
ter and  bpring,  when  there  is  so  much  water,  and  when  it  is  most  charged  with 
fertilizing  juices  and  particles,  we  can  use  it  thus,  and  retain  it  upon  the  land 
until  it  has  deposited  all  the  thick  mud  and  slime  which  it  bears  with  it.  By 
this  means  the  ground  becomes  thoroughly  impregnated  with  water ;  and  if  a 
sponcy  soil  is  inundated,  and  then  drained  through  its  inferior  stratum,  it  will  be 
found  to  have  acquired  consistence  and  solidity. 

On  the  other  hand,  this  mode  of  watering  land  can  only  be  adopted  in  aatunm, 
winter  and  spring,  and  must  not  be  attempted  when  vegetation  and  heat  com- 
mence. After  the  first  crop  of  hay  has  been  gathered,  it  may  sometimes  be  had 
recourse  to,  but  only  in  a  very  superficial  manner.  Whei)  I  come  to  speak  of  the 
cultivation  of  meadow  land,  I  shall  enter  more  fully  into  the  subject  of  the  ne- 
cessity of  ensuring  the  means  of  carrying  off  the  water  and  draining  the  soil  as 
Quickly  as  possible.  At  present  I  shall  content  myself  with  repeatmg  that  the 
mrrows  and  canal  for  this  purpose  must  be  carefully  and  systematically  formed, 
must  be  proportionate  in  size  to  the  quantity  of  water  which  is  to  pass  throagh 
them,  must  have  a  sufilcient  slope  from  all  parts  of  the  surface  which  they  are 
intended  to  drain,  in  order  that  the  water  may  flow  off  evenly :  these  points  are 
indispensable  if  we  would  attain  all  the  good  effects  which  may  be  anticipated 
from  irrigation. 

But  as  this  mode  of  watering  land  cannot  be  had  recourse  to  in  the  summer, 
when  it  is  necessary  to  prevent  those  soils  which  have  profited  by  it  during  the 
winter  from  becoming  too  dry,  watering  by  irrigation  is,  upon  the  whole,  prefer- 
able ;  especially  for  land  which,  from  its  nature  and  situation,  is  liable  to  suffer 
from  drouth.  The  water  deposits  those  fertilizing  substances  which  it  carries 
with  it  almost  as  much  in  irrigation  as  in  inundation,  particularly  if  the  same 
water  is  made  use  of  several  times  over,  and  each  time  on  a  fresh  portion  of  land ; 
a  circumstance  which  cannot  take  place  in  any  other  kind  of  watering.  But  the 
chief  advantage  of  irrigation  is,  that  by  its  means  we  can,  at  all  times  and  in  all 
seasons,  bestow  exactly  that  degree  or  humidity  upon  the  soil  which  is  required 
by  the  plants  it  bears. 

Land  is  generally  irrigated  in  autumn,  winter,  and  spring,  for  the  puipose  of  [ 
enriching  and  fertilizing  the  soil ;  but  the  operation  may  be  continued  after  Ye- 
ffetation  has  commenced,  and  even  when  the  plants  have  risen  to  a  considerable 
night  above  the  ground,  and  may  be  repeated  as  often  as  the  temperature  of  the 
season  and  the  nature  of  the  soil  and  of  the  plants  may  appear  to  require  it. 
Sometimes  meadows  are  irrigated  during  the  night  preceding  the  day  on  which 
they  are  to  be  mown,  in  order  to  make  the  grass  fresher.  The  ground  is  always 
watered  in  nights  succeeding  to  very  hot  days,  and  this  irrigation  is  highly  bene- 
ficial to  the  grass,  making  it  green  and  luxuriant ;  while  that  growing  on  land 
not  submitted  to  this  operation  is  withered  and  dried  up.  Were  it  not  for  this 
operation,  the  agriculturist  would  never  be  able  to  contend  against  all  the  uncer- 
tainty and  extremes  of  temperature  and  climate ;  whereas,  by  its  means,  he  nul- 
lifies the  prejudicial  effects  of  cold  nights  and  white  frosts,  as  well  as  of  intense 
heat  and  drouth.     As  the  water  is  kept  in  constant  motion  during  the  process  of 
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irrigation»  there  is  no  fear  of  its  producing  putrefaction,  or  occasioning  those*  mi- 
asmas which  arise  from  stagnant  water  during  dry  weather. 

The  grass  which  shoots  up  under  the  influence  of  this  kind  of  humidity  is 
adapted  to  all  kinds  of  cattle,  and  that  which  is  eaten  while  green  on  the  pas» 
ture  does  not  injure  the  animals  as  grass  does  which  grows  on  naturally  damp» 
moist  land.  It  is  of  course  understood  that  the  cattle  must  not  he  turned  upon 
land  thus  watered  until  it  has  been  thoroughly  drained.  When  there  is  a  suffi- 
ciency of  water  for  the  purpose,  and  erery  requisite  care  and  attention  is  paid  to 
the  operation,  even  the  most  sterile  sands  may  be  rendered  fertile,  and  it  oAen 
happens  that  soils  of  this  nature  prove  to  be  the  best  s^apted  for  being  converted 
into  meadow  land. 

In  process  of  time,  irrigation  communicates  fertilizing  particles  even  to  those 
soils  which  are  most  sterUe  and  wholly  devoid  of  nutritive  matter,  and  this  effect 
is  produced  more  speedily  in  proportion  as  the  water  contains  a  greater  quantity 
of  these  ameliorating  substances.  Where  it  is  tolerably  pure,  and  the  ame- 
lioration is  in  consequence  left  solely  to  Nature,  it  will  be  some  time  before  the 
soil  is  materially  improved. 

The  water,  however,  will  cause  the  growth  of  lichens  and  mosses  on  the  soil ; 
which,  as  they  putrefy,  gradually  produce  some  of  that  humus  so  necessary  to 
the  nutrition  of  other  plants.  Experience  has  testified  that  with  the  assistance 
of  water,  deprived  of  all  foreign  bodies,  we  may,  in  the  space  of  ten  years,  cre- 
ate a  thick  turf  even  on  the  most  barren  sand  ;  and,  by  continuing  the  irrigation, 
eventually  transform  it  into  fertile  meadow  Land,  which  gradually  becomes  more 
and  more  luxuriant  and  rich.  But  this  formation  of  turf  and  growth  of  grass  will 
be  materially  accelerated  if  manure  of  some  kind  or  other  be  bestowed  on  the 
land.  Mould,  or  peaty  substances,  which  may  be  obtained  from  the  low  country 
in  the  neighborhood,  will,  even  if  slightly  acid,  prove  beneficial ;  but  there  can- 
not be  a  doubt  that  the  addition  of  a  little  manure  will  render  them  still  more 
efficacious.  Where  cattle  and  sheep  are  fed  on  land  thus  converted  into  ptasture, 
after  it  has  been  well  drained,  it  will  attain  that  state  of  perfection  to  which  we 
wish  to  bring  it  much  sooner  than  if  the  grass  were  mown  as  soon  as  it  became 
high  enough  to  be  cut.  But  with  the  assistance  of  a  plentiful  amelioration  of 
manure,  the  most  sterile  and  arid  sands  may,  in  one  year,  be  transformed  into 
luxuriant  pasturage,  provided  that  they  are  well  watered  and  sown  with  the  seed 
of  plants  adapted  to  that  kind  of  soil. 

Land  which  is  to  be  irrigated  should  be  as  even  as  possible,  and  have  a  gentle 
slope ;  the  furrows  which  receive  the  water  from  the  trenches  ought  to  pass  over 
the  highest  parts,  in  order  that  the  whole  of  the  surface  may  be  watered.  The 
draina£^e  furrows  should  be  formed  in  the  lowest  part,  and  be  made  to  correspond 
with  the  irrigation  furrows :  by  means  of  these  the  soil  is  drained,  and  the  water 
conducted  into  some  ditch  or  canal  intended  to  carry  it  off;  and,  as  has  before 
been  stated,  in  many  cases  these  drainage  furrows  serve  as  irrigation  furrows  to 
some  other  portion  of  land  lower  down. 

Sometimes  the  trenches  fer  the  purpose  of  irrigation  are  more  or  less  parallel 
with  those  intended  to  carry  off  the  water,  while  at  others  they  form  a  greater  or 
less  angle.  The  furrows  and  trenches  for  irrigation  ought  to  be  parallel  when 
the  portion  of  land  they  are  intended  to  water  is  perfectly  even,  and  has  an  uni- 
form slope  commencing  from  the  irrigation  furrow. 

I  have  already  stated  that  the  irrigating  furrows  ought  never  to  exceed  twenlv 
perches  in  length  ;  otherwise  they  are  liable  to  become  choked  with  mss.  It 
will  be  understood  that  every  one  of  them  must  have  an  opening  into  the  irriga- 
tion trench :  too  many  of  these  openings  should  not  be  made  on  the  higher  parts 
of  the  land  when  it  can  be  avoided. 

The  surface  over  which  the  water  is  tobe  extended  should  never  be  too  laree ; 
but  it  is  quite  impossible  to  lay  down  any  rules  for  determining  the  size  of  it. 
When  the  declivity  is  very  great,  the  space  to  be  watered  by  a  single  irri^tinff 
trench  must  be  narrow ;  otherwise  the  water  will  hollow  out  channels  for  itself, 
in  which  it  will  run,  instead  of  spreading  over  the  whole  surface.  Therefore,  at 
the  distance  of  about  every  ten  or  twenty  perches,  the  water  should  be  collected 
by  means  of  a  fresh  trench,  intended  to  spread  it  over  some  surface  lower  down» 
and  this  continued  until  it  can  be  used  no  more. 

When  the  land  has  little  or  no  natural  slope,  or  is  uneven  and  full  of  hollows  and 
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falls,  thefurrows  are  so  ccmtrived  as  to  form  almost  right  angles  with  the  trenches. 
JIhe  want  of  sufiicient  slope  will  prevent  the  water  rrom  running  off  as  freely  as 
it  should  io,  and  render  it  liable  to  settle  on  different  parts  of  the  soil ;  it  is 
.therefore  necessary  to  have  recourse  to  art  in  order  to  raise  the  middle  of  each 
division. 

If  the  surface  which  we  wish  to  free  from  water  has  natural  elevations,  irriga- 
ting furrows  are  formed  on  its  hights,  and  drainage  furrows  in  its  hollows ;  and 
thus  the  latter  are  sometimes  parallel  with  the  irrigating  trenches,  and  at  others 
at  right  angles  with  them  ;  or  occasionally  even  oblique  or  curved :  in  fact,  it  is 
necessary  to  modify  their  form  and  direction  according  to  the  nature  of  the  sur- 
face, if  we  would  attain  the  end  in  view.  When  we  wish  to  carry  the  water  to 
the  highest  parts  of  the  land,  it  often  becomes  necessary  to  make  openings 
through  the  bank  of  the  irrigation  trench  higher  up  than  would  otherwise  have 
been  expedient,  and  sometimes  even  to  stop  up  the  lower  openings,  in  order  thus 
to  compel  the  water  to  tiow  back  in  the  trench.  The  more  even  the  surface 
which  is  to  be  irrigated,  the  less  difficulty  will  there  be  in  performing  the  opera- 
tion ;  therefore,  in  forming  a  meadow,  every  endeavor  should  be  made  to  level 
the  soil  as  much  as  possible  ;  and  the  best  means  of  attaining  this  end  is  by  ad- 
ditions of  earth  or  mud  brought  to  the  land  and  deposited  there  by  water,  an 
operation  which  we  shall  presently  have  to  describe  more  fully. 

It  frequently  happens  that  when  we  impede  the  course  of  some  stream  or  brook 
on  the  declivity  of  a  hill,  or  at  the  foot  of  a  mountain,  we  are  enabled  by^  means 
of  a  canal  to  conduct  the  water  quite  round  this  elevation,  and  retain  it  at  an 
equal  hight  in  all  parts.  Where  this  can  be  effected,  all  that  portion  of  land  be- 
low the  canal  is  within  the  power  of  the  water,  and,  therefore,  may  without  dif- 
ficulty be  irri^ted.  In  order  to  be  able  to  use  all  the  water  in  the  brook,  and, 
nevertheless,  irrigate  and  drain  every  part  of  the  meadow  in  succession,  this  latter 
is  best  divided  into  six  parts. 

It  frequently  occurs,  and  especially  when  the  soil  which  we  are  about  to  irri- 
gate has  but  little  declivity,  that  it  is  impossible  to  do  without  distinct  furrows 
for  carrying  off  the  water,  which  shall  collect  it  from  the  upper  portion  of  the 
meadow  in  order  to  convey  it  lower  down,  otherwise  the  whole  or  the  Und  can- 
not be  properly  drained. 

When  the  water  has  to  pass  across  some  low  place  in  order  to  reach  an  ele* 
vated  one,  the  canal  must  be  raised  throughout  the  whole  extent,  in  order  that 
the  water  may  be  retained  at  the  level  desired.  If  we  then  wish  to  irrigate  the 
low  grounds,  openings  may  be  made  in  the  banks  of  the  canal ;  but  these  latter 
must  be  neither  broader  nor  deeper  than  is  absolutely  necessary  to  admit  of  the 

S roper  quantity  of  water  passing  through  them ;  and  as  this  water  in  falling  may 
o  mischief,  or  cause  dilapidations,  the  openings  we  have  just  mentioned  should 
be  furnished  with  small  sluices,  and  the  water  which  passes  through  them  re- 
ceived into  channels  lined  with  gravel. 

There  are  districts  in  which  a  perfect  system  of  cultivation  is  pursued,  and  this 
mode  of  irrigation  applied  to  the  most  consistent  and  solid  soils  ;  there  the  wa- 
ter is  taken  from  the  trenches  and  thrown  over  wheat  land  with  a  shovel,  and 
thus  the  plants  are  refreshed  when  they  appear  to  require  it :  this  mode  of  pro- 
ceeding is  usually  practiced  in  warm,  dry  climates.  The  laborer  stands  in  the 
Ctaiier  of  the  trench,  and  thence  throws  the  water  to  the  right  and  left  as  it 
flows  toward  him  ;  all  the  ridges  in  the  vicinity  are  thus  equally  and  quickly 
watered.*  It  often  happens  that  this  kind  of  irrigation  may  be  combined  with 
inundation ;  but  in  order  to  effect  this,  it  must  be  possible,  oy  opening  the  irri- 
gating canal  and  closing  the  tail-drain,  to  raise  the  water  in  the  trenches  to  a 
sufficient  hight. 

In  watering  land,  it  is  frequentlv  necessary  to  have  recourse  to  machines  simi- 
lar to  those  employed  in  draining  land.  Among  others,  drawing-wheels  are  em- 
ployed, which  are  put  in  motion  by  the  current  of  the  water  which  is  to  irrigate 
the  land.  The  water  is  then  usually  conveyed  to  the  irrigating  trench  through 
pipes,  and  thence  emitted  through  openings  into  the  furrows  which  are  to 
extend  it  over  the  surface  of  the  soil.  However  useful  the  inventions  of  this  na- 
ture which  are  occasionally  met  with  may  be,  the  construction  of  ^d  keeping  them 
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ia  repair  is  far  more  expensive  than  the  establishment  and  maintenance  of  irri- 
gations effected  in  the  usual  way ;  especiallv  as  the  former,  whatever  may  be 
their  magnitude»  will  onlv  sufiice  for  a  limited  extent  of  sur&ce.  I  am  not  cer- 
tain whether  the  ram  and  other  recent  hydraulic  inventions  have  as  yet  been 
made  use  of  in  irrigation.  In  England  they  have  gone  so  far  as  to  employ  steam- 
engines  for  this  purpose. 

EARTHING  AND  WARPING. 

In  many  countries,  examples  of  this  operation,  which  is  often  of  such  incalcu- 
lable advantage,  will  be  found.  We  are  informed  by  Bernhard,  that  quantities 
of  earth  are  thrown  into  the  torrents  which  descend  from  the  mountains,  in  order 
that  it  may  be  thus  conveyed  to  the  valleys  and  distributed  over  them,  and  thus 
raise  the  soil,  or  render  it  even.  This  operation  is  very  common  in  Tuscany, 
where,  according  to  Simonde,  the  author  of  the  *'  Agriculture  of  Tuscany,"  exten- 
sive marshes  are  thus  filled  up,  consolidated,  and  transformed  into  exceedingly 
fertile  land. 

But  this  operation  has  not  been  so  extensively  practiced  anywhere  as  in  the 
sandy  districts  and  furze  lands  of  the  Duchies  of  Luneburgh  and  Breme,  where, 
during  the  period  at  which  these  countries  were  in  their  most  flourishing  condi- 
tion, it  became  in  a  short  time  so  general,  that  every  peasant  who  had  it  in  his 
power  to  put  it  in  practice,  did  so  without  hesitation,  and  without  being  alarmed 
at  the  preliminary  outlay  which  it  requir^.  This  operation  was  facilitated  in 
these  districts  by  the  formation  of  companies  of  speculative  individuals,  who 
journeyed  from  place  to  place,  undertaking  it  for  a  remuneration  proportionate  to 
the  extent  of  the  soil  and  the  difficulty  of  the  operations.  These  men  gradually 
became  so  skillful  from  practice  as  to  require  no  leveling  instruments  save  a  rule 
and  a  plummet,  yet  thev  were  almost  always  successful  in  their  undertakings, 
and  could  estimate,  witn  the  utmost  precision,  the  laber  which  each  operalion 
wovld  occasion,  and  the  difficulties  which  would  present  themselves  during  its 
pr^ress. 

The  only  person  who  has  hitherto  given  a  description  of  this  operation  is  my 
friend,  J.  F.  Meyer,  in  his  work  entitled  <'  Ueber  die  anläge  der  Bewaesserung- 
swiesen,  besonders  denenif^en  welche  durch  schwimmen  hervorgebracht  werdod" 
{^*  On  the  formation  of  irrigable  meadows,  and  especially  of  such  as  are  formed 
by  additions  of  earth  conveyed  to  them  and  deposited  by  water").  This  paper 
will  be  found  in  the  <*  Agricultural  Annals  of  Lower  Saxony,"  year  2,  part  3  ;  but, 
even  this  is  not  sufficiently  plain  and  concise  to  give  a  clear  idea  of  all  the  details 
of  the  operation. 

Earthmg  consists  in  transporting  earth  from  some  elevation  which  overhangs 
a  valley,  to  the  low  and  frequently  marshy  soil  of  the  valley  ;  and  effecting  this 
by  causing  the  earth  to  be  conveyed  in  some  stream  emanating  from  a  still  more 
elevated  point ;  in  thus  forming  a  uniform  and  gentlv  inclined  surface  where  the 
hollows  and  elevations  formerly  stood,  which  can  always  be  properly  irrigated. 
The  more  even  the  surface  thus  formed,  and  the  greater  its  slope,  the  more  thor- 
oughly and  perfectly  dan  it  be  watered  ;  and  no  degree  of  manual  labor  could  pro*< 
duce  the  effect  of  the  operation  of  earthing. 

The  direction  which  should  be  given  to  this  amelioration,  and  the  d\Bpth  to 
which  we  should  penetrate  into  the  elevation,  depends,  firstly,  on  the  slope  which 
we  have ;  secondly,  on  the  quantity  of  earth  which  will  be  required  to  fill  up 
and  equalize  the  low  ground,  and  form,  both  on  the  surface  from  which  the  eartA 
has  been  taken  and  that  to  which  it  is  to  be  conveyed,  an  even  and  slightly  in<^ 
clined  plane — such  an  one  as  will  facilitate  irrigation  and  ensure  its  success.  If 
we  dig  too  far,  there  will  not  be  room  enough  for  the  loosened  earth ;  and,  in-^' 
stead  of  its  being  deposited,  it  will  choke  the  canal,  causing  the  water  to  ebly 
back  and  destroying  the  slope.  When,  however,  this  operation  has  to  be  extend«^ 
ed  to  a  brook  or  river,  as  is  usually  the  case,  we  can  frequently  get  rid  of  the  su4 
perabundant  earth  by  causing  it  to  pass  into  this  river,  and  so  be  carried  off  W 
Its  current.  But,  even  where  this  can  be  done,  it  will  be  necessary  to  act  with 
great  circumspection,  or  considerable  embankments  will  be  washed  up  at  som^Q 
fittle  distance  below,  and  mill-streams  and  ponds  be  choked.  Whenever  ther^ 
is  the  least  danger  of  this,  not  a  panicle  of  earth  should  be  suffered  to  enter  tha 
bed  of  the  river ;  and,  in  order  to  prevent  it  from  doing  so,  a  dam  must  be  throwii 
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up  at  the  river  Bide,  or  else  a  fence  composed  of  stakes  and  twisted  branches» 
which  retains  the  earth  while  it  suffers  the  water  to  pass  through.  But  it  wili 
often  be  found  tobe  better  to  fill  up  the  original  bed  of  the  river,  and  substitute  m 
canal  cut  in  a  rig^ht  line.  In  this  case  a  strong  dam  is  thrown  up  in  the  river,  to 
prevent  the  earth  from  extending  beyond  the  spot  for  which  it  was  destined. 

It  is  also  of  the  utmost  importance  to  ascertam,  as  nearly  as  possible»  the  quan- 
tity of  earth  which  will  be  required  to  raise  the  low  ground  sufficiently. 

in  order  to  determine  this  point  with  the  utmost  possible  exactitude,  vre  must 
measure  and  calculate  at  every  spot  the  hight  of  the  elevation  we  are  about  to 
level,  and  the  hollows  which  we  wish  to  fOl  up,  in  order  to  discover  if  they  are 
proportioned  to  each  other.  But  as  the  hight,  depth,  and  width  change  so  fre- 
quently, it  is  scarcely  possible  to  have  recourse  to  actual  measurements ;  and, 
therefore,  we  are  forced  to  content  ourselves  with  judräg  by  the  eye.  Beside?, 
it  is  often  impossible  to  calculate  the  exact  quantity  of  earth  which  will  be  de- 
posited, because  its  component  parts  of  clay  and  mud  will  be  held  in  solution  and 
carried  on  with  the  water,  unless  we  can  arrest  the  course  of  this  fluid  for  a  suf> 
ficient  time  to  allow  of  these  matters  being  deposited.  In  an  operation  of  this  na- 
ture performed  upon  a  marly,  argillaceous  soil,  the  quantity  of  mud  carried  away 
by  the  water  was  so  great  that  the  banks  of  the  stream  were  covered  with  it  for 
more  than  a  mile ;  and  yet  the  declivity  was  very  gentle — the  water  flowed  on  in 
an  equal,  uniform  manner — ^was  sufficiently  extended  to  prevent  its  beinff  too 
deep,  and  several  dams  were  formed  to  arrest  the  progress  of  the  mud.  It  is, 
therefore,  evident  that  earth  of  this  kind  will  not  fill  up  and  equalize  low  ground 
so  much  as  it  might  be  expected  to  do.  Again,  if  the  earth  brought  down  by  the 
water  is  deposited  upon  a  spongv,  marshy  soil,  as  is  frequently  the  case»  the 
ground  contracts  so  much  under  the  pressure  of  the  additional  earth  when  dry, 
that  hollows  are  made  even  where,  at  first  sight,  the  soil  appeared  to  be  quite 
even.  Lastly,  in  the  mass  of  earth  which  has  to  be  brought  down  by  the  water, 
a  great  many  large  stones  will  frequently  be  found,  which  must,  of  course,  be  got 
rid  of;  and  these  occasion  a  great  diminution  of  the  quantity  of  earth  on  which 
we  had  calculated.  But  whenever,  during  the  progress  of  the  operation,  we  per- 
ceive that  there  is  not  enough,  or  that  there  is  too  much  earth  to  fill  up  a  certain 
spot,  we  have  a  remedy.  In  the  former  case  we  can  give  an  oblique  and  slig^htly 
retrograde  direction  to  the  strip  of  ground  on  which  we  are  operating,  and  which 
otherwise  ought  to  run  perpendicular  with  the  canal,  and  thus  pass  the  earth  oo 
to  those  places  where  it  is  needed  ;  while  in  the  latter,  on  the  other  hand,  we 
must  give  a  contrary  direction  to  the  water ;  that  is  to  say,  we  must  give  the  strip 
of  earth  an  oblique  direction,  but  one  which  tends  toward  the  points  which  have 
not  been  filled  up.  If,  then,  the  section  or  profile  of  the  elevation  we  are  abont 
to  do  away  with,  and  the  hollows  which  we  intend  filling  up,  are  not  equal,  we 
must,  where  there  is  not  earth  enough,  hollow  the  bed  of  the  canal  farther  into 
the  elevation,  in  order  to  obtain  a  larger  supply  of  earth ;  and,  where  there  is  a 
superabundance  of  earth,  we  must  change  the  direction  of  the  canal  and  keep  it 
outward,  so  that  there  shall  not  be  so  much  earth  for  the  water  to  take  up.  The 
result  of  this  must  inevitably  be  that  the  canal  will  not  be  straight,  but  run  in  a 
serpentine,  sinuous  direction,  which  should  in  general  be  avoided ;  but  in  this 
case  it  is  scarcely  posi^ible  to  manage  otherwise,  and  we  must  sacrifice  the  advan- 
tages resulting  from  the  canal  being  in  a  direct  line,  in  order  to  attain  the  end 
and  intention  of  the  operation,  viz.,  the  formation  of  a  slightly  inclined  and  pei^ 
fectly  even  surface.  When  the  earth  is  of  a  sandy  nature,  ana  inclined  to  divide, 
a  superabundance  of  it  is  by  no  means  objectionable.  The  operation  is  certainly 
attended  with  more  labor,  but  then  the  extent  of  low  ground  raised  and  filled  up 
is  greater ;  and  consequently  the  whole  expense  is  proportionably  less  than  it 
would  otherwise  have  been.  If  we  have  sufficient  water  to  cany  the  earth,  and 
an  extent  of  surface  large  enough  to  receive  it,  an  elevation  of  upward  of  twenty 
feet  high  may  be  leveled.  It  is  only  when  the  earth  is  tenacious  and  argilla- 
ceous, and  must  be  raised  by  shovelfuls  and  thrown  into  the  water,  that  the  ope- 
ration becomes  difficult  and  laborious.  When  the  elevation  is  of  a  sandy  nature, 
the  earth  will  detach  itself,  sometimes  even  too  easily,  whcii  the  water  rushes 
against  it ;  and  in  this  case  it  will  be  necessary  to  proceed  with  circumspection. 
The  strip  of  ground  on  which  we  intend  to  operate  ought  to  be  wide  ;  and  we 
should,  as  far  as  possible,  avoid  letting  the  principal  current  of  the  water  pass  too 
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near  the  elevation  of  earth  which  it  is  our  object  to  remove.  The  earth  should 
first  be  loosened  from  the  top  and  thrown  into  the  current,  care  being  taken  to 
keep  the  slope  of  the  elevation  on  the  side  next  the  stream  quite  even  and  not  too 
rapid.  The  same  must  be  observed  with  respect  to  the  slope  which  is  behind 
the  canal ;  we  must,  in  throwing  down  the  earth,  take  care  that  it  slides  gently 
and  does  not  obstruct  the  channel.  It  often  eventually  becomes  necessary  to  form 
an  extra  mound  or  bank  to  the  canal  on  the  side  next  the  eminence,  in  order  that 
the  water  which  falls  into  it  after  heavy  rains,  or  the  melting  of  larg^e  falls  of 
snow,  may  not  injure  its  sides.  In  this  case,  outlets  or  tunnels  should  Be  careful- 
ly and  solidly  formed,  through  which  this  water  may  drain  olT  and  run  into  the 
canal. 

When  the  elevation  which  we  wish  to  remove,  in  order  to  fill  up  the  low  ground 
and  hollows  beneath,  is  filled  with  the  stumps  of  trees,  it  is  not  necessary  to  pull 
up  these  previous  to  undertaking  the  operation  ;  for  their  roots  being  laid  bare  by 
the  action  of  the  water,  soon  become  detached  from  the  soil.  Should  it  be 
deemed  requisite«  they  may  be  dug  round ;  and,  when  this  has  been  done,  if  the 
current  of  water  is  sufficiently  strong,  the  whole  stump,  roots  and  all,  will  be  car- 
ried down  to  the  land  beneath.  The  same  may  be  observed  with  respect  to 
stones  of  a  moderate  size,  if  the  soil  over  which  the  water  extends  itself  is  suffi- 
ciently declivitous.  It  is  only  very  large  stones  that  need  be  rolled  down  or  car- 
ried to  some  place  where  the  ground  has  already  been  leveled.  The  labor  of  the 
operation  is  doubtless  increased  where  these  exist,  but  not  to  such  an  extent  as 
it  would  be  if  we  were  obliged  to  dig  into  the  soil  in  order  to  extract  these  stones, 
for  here  they  are  detached  by  the  action  of  the  water,  without  the  intervention 
of  any  manual  labor,  and  left  upon  the  surface  of  the  land  ;  and,  in  by  far  the 
greater  number  of  cases,  their  value  amply  repays  the  additicmal  labor  they  oc- 
casion. 

When  we  come  below  the  level  of  the  eminence  which  we  wish  to  remove, 
we  have  nothing  more  to  do  with  the  earth ;  the  water  deposits  it  much  more 
equally,  and  renders  the  surface  of  the  land  much  more  even  and  uniform,  than 
any  manual  labor  possibly  could  have  done.  Occasionally,  only,  when  the  course 
of  the  stream  is  impeded  or  turned  aside  by  some  obstacle,  or  takes  a  wrong  di- 
rection, this  evU  should  be  remedied  by  hurdles,  which  should  always  be  kept  at 
hand  for  the  purpoee. 

The  bed  of  the  river  is  either  prevented  from  being  obstructed,  and  left  free 
and  open  to  carry  off  the  water,  by  placing  hurdles  at  its  ed^e,  or  a  new  canal  is 
formed  for  the  river  in  the  lowest  part  of  the  ground,  and  this  defended  by  a 
straight  hedge  formed  of  stakes  and  twisted  branches,  in  front  of  which  the  earth 
becomes  amassed,  and  thus  forms  the  bank  of  this  canal.  Its  bed  must  subse- 
quently be  deepened  and  cleared. 

But  in  by  far  the  greater  number  of  cases,  and  especially  where  the  water  and 
earth  ought  to  be  thrown  on  one  side  (nly,  it  will  be  better  to  commence  by  exca- 
vating a  new  drainage  canal  a  little  higher  up  than  the  river,  and  the  bottom  of 
which  shall  be  deeper  than  the  bed  of  the  latter. 

Care  must  always  be  taken  that  the  upper  portion  of  the  piece  of  ground  on 
which  we  operate  shall  be  on  a  level  with  the  bottom  of  the  lateral  trench  which 
transmits  the  water  to  it  from  the  head-main  ;  because  otherwise,  in  the  irriga- 
tion which  ought  to  supervene,  we  shall  have  some  difficulty  in  extending  the 
water  in  one  uniform  sheet  over  the  whole  surface  of  the  soil.  I  ha^e  said  the 
upper  portion,  because  at  the  lower  part  the  earth  is  deposited  by  the  water  in 
such  a  manner  as  to  form  an  even,  slightly  inclined  sur&ce,  highly  favorable  to 
irrigation.  Where  this  point  has  been  attended  to,  it  will  be  sufficient  to  give  an 
equal  depth  to  all  the  openings  made  in  the  edge  or  bank  of  the  lateral  trench  or 
secondary  canal.  It  is  by  means  of  these  openings,  that  the  water  is  distributed 
into  the  furrows  parallel  witn  the  canal,  in  order  to  be  equally  diffused  over  the 
whole  extent  of  surface. 

It  is  only  in  places  where  the  lateral  trench  is  of  a  considerable  length,  and 
where  all  the  meadow  has  to  be  watered  by  one  canal,  although  not  at  once,  but 
in  alternate  portions  or  panes,  that  various  water-falls  or  weirs  are  formed ;  and 
not  only  the  water  in  the  trench  lowered,  but  also  the  surface  of  the  land  which 
is  to  be  irrigated:  These  walls  are  made  of  the  depth  of  about  half  a  foot  at  each 
division,  and  are  regulated  by  small  sluices  formed  in  the  irrigating  canal.    When 
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oae  of  these  sluices  is  closed,  the  water  rises  in  that  part  of  the  canal  situated 
above  it,  and  ebbs  back  and  extends  itself  orer  the  land  at  the  side.  If,  on  the 
contrary,  the  sluice  is  opened,  the  water  falls  into  the  next  portion  of  the  canal 
below,  or  the  irrigating  furrow  below,  and  does  not  retain  sufficient  hight  to  ad- 
mit of  its  finding  an  issue  through  any  of  the  lateral  openings  formed  in  the  canal 
for  the  purpobe  of  watering  the  land  at  the  side.  In  this  manner  it  extends  itself 
orer  the  second  part  of  the  land,  or  that  which  lies  lower  than  the  first,  and  is  in 
the  vicinity  of  the  second  nart  of  the  irrigating  trench.  In  like  manner  the  third, 
fourth,  and  all  the  other  divisions  are  watered  by  turns.  It  will  instantly  be  per- 
ceived how  much  trouble  and  labor  is  thus  saved  by  alternately  irrigating  the 
several  parts  of  the  meadow,  since  all  that  need  be  done  is  to  open  or  close  cer- 
tain sluices ;  whereas,  under  ordinary  circumstances,  it  would  have  been  neces- 
sary to  open  01  stop  up  the  openings,  one  after  another,  in  the  order  in  which  we 
wished  to  water  or  drain  each  separate  portion  of  the  meadow. 

As  valleys  formed  or  traversed  by  brooks  are  almost  always  henuned  in  by  two 
elevations,  it  is  frequently  difiScult  to  determine  whether,  m  endeavoring  to  fill 
up  the  hollow  and  equalize  the  surface,  we  should  take  the  earth  from  botn  sides, 
or  from  one  only.  Locality  and  contingent  circimistances  can  alone  d^de  this 
question.  All  we  can  do  is  to  lav  down  a  few  general  rules  for  guidance.  The 
following  are  the  principal  consiaerations  which  must  determine  our  decision : 

{a).  Is  there  a  iofflcient  quantity  of  water  to  enable  os  to  irrigate  both  rides  conaecadTely,  em 
daring  the  driest  seasons  7 

{b).  Is  the  width  of  the  Talley  from  either  side  to  the  middle  of  the  low  groond  aoAeiemly  gmt 
to  admit  of  the  ameliorated  sur&oe  repa3rinff  the  expenses  of  the  operation  T 

{c).  Or  is  the  valley  of  such  an  extent  only  as  will  allow  of  oar  being  able  to  extend  the  eanb- 
ing  over  it  from  one  side  ? 

{d).  Is  the  soil  on  both  rides  eqaally  proper  for  the  performance  of  this  operation  7  Whea  ike 
operation  has  to  be  andertaken  from  both  rides  of  the  valley,  two  sepanite  canals  mnst  be  dindri 
over  the  two  elevations;  or,  if  only  one  canal  is  formed,  branches  most  be  made,  each  p(0fide4 
with  a  stoioe,  fn  order  that  the  water  may  be  made  to  flow  from  one  ride  or  the  other,  as  aeeBi 
best  One  drainage  canal  is  osually  all  that  is  reqaired  for  carryingoff  the  water,  and  thii  vaäj 
be  made  to  pass  throagh  the  middle  or  lowest  part  of  the  valley^.  When  the  operation  ii  to  be 
performed  from  bat  one  ride  of  the  valley,  the  drainage  canal  is  excsvaced  on  the  opfKiriie  mk, 
and  at  as  great  a  distance  as  possible,  and  so  contrived  as  to  ensore  the  edge  of  it  oeing  law 
than  the  lowest  part  of  the  land  to  be  operated  on. 

When  an  immense  extent  of  ground  is  to  be  operated  on,  it  is  not  always  requi- 
site or  possible  to  earth  ever)r  part  of  it.  Some  portions  will  be  found  which  sat« 
urally  present  that  even  and  inclined  surface  which  is  so  indispensable  to  the  sac- 
cess  of  irrigation.  These  will  only  reijuiie  to  be  connected  with  the  others  hf 
means  of  a  dyke  or  tunnel,  and  also  with  the  drainage  canal,  in  order  that  the 
level  may  be  preserved. 

On  the  other  hand,  we  sometimes  meet  with  eminences  which  cannot  be  re- 
moved, either  on  account  of  the  nature  of  the  soil  of  which  they  are  compoacd 
rendering  it  a  difficult  task,  or  because  we  should  not  know  what  to  do  with  the 
earth  taken  from  them.  Where  this  is  the  case,  the  canal  must  be  dug  acrott 
the  elevation,  and  excavated  to  a  proper  depth ;  or  should  the  elevation  be  too 
hiffh  to  admit  of  this,  it  may  be  conducted  circularly  round  it. 

The  labor  and  expense  attending  this  operation  can  neither  be  calculated  a^ 
cording  to  any  general  average,  nor4>y  inference ;  so  much  depends  upon  localit/. 
The  formation  of  some  meadows  made  in  this  way  has  not  cost  more  than  fi)re 
rix*dollars  per  acre.  This  variation  is  chiefly  occasioned  by  the  following  cir- 
cumstances:—  I 

(a).  If  the  river  from  which  we  get  die  water  be  of  a  oonriderable  sfaee  and  width,  the  opeat^ 
attending  the  making  of  th«  prmcipal  rioioe  will  be  very  groat.  This  rinioe  is,  however,  ^V^ 
as  necessary  for  ten  as  ibr  a  naudred  acres  of  ground ;  and,  therefore,  it  may  easily  be  conccivw 
that  the  rosolt  will  be  rather  different  when  the  expense  has  to  be  divided  among  the  latter  nam- 
her,  to  what  it  would  have  been  when  divided  among  the  ten  acres. 

yb).  The  same  mav  be  observed  with  regard  to  the  principal  canal  or  bead-main,  wfaiph  ve* 

Joently  has  to  pass  lor  some  diatanoe  over  a  oonriderable  etevation,  whereby  iu  fonaaiioB  ii  rea- 
ered  very  expenrive. 

(c).  The  qaantity  of  water  which  we  have  at  onr  dispoMÜ,  and  tlie  rapidity  or  gentlenesi  of  ^ 
slope,  have  likewise  conriderable  mfluence  on  the  diflbrence  of  expense.  The  more  wator  or 
slope  we  have,  the  less  laborioos  and  expensive  will  be  the  operation. 

tq  general,  at  the  commencement  of  this  operetion  of  etuwing',  there  is  but  little  dope,  tad. 
consequently,  more  hands  are  required  to  ensure  the  earth  being  properly  mixed  with  the  w*f*^ 
and  carried  down  bv  it ;  but  as  the  operation  progresses,  the  slope  is  increased  between  the  lib- 
eral canal  which  brmgs  the  water,  and  that  through  which  it  is  drained  off,  the  bed  of  the  bro» 
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•Iwaya  having  some  fall ;  thus  the  operation  becomes  less  laborioas,  and  the  water  acta  mora  by 
lis  own  propellent  force ;  we  can  then  penetrate  farther  into  the  eleration,  and  carry  die  eartfahig 
over  a  large  extent  of  ground.    The  first  portion  is  always  the  most  expenaive. 

{df.  The  nature  of  the  soil  likewise  makes  a  very  considerable  diflference  in  the  expense; 
where  the  soil  is  of  a  sandy  natare,  not  one-third  of  the  manual  labor  need  be  employed  which  is 
requisite  on  argillaceous  land. 

(e).  The  expense  will  also  be  less  per  acre  in  pioportbn  as  the  hollows  which  we  wish  to  fill 
up  are  large  when  compared  with  the  elevatmns  that  are  to  be  leveled ;  for  the  labor  is  confined 
almost  entirely  to  these  latter.  The  earthing,  or  in  other  words,  the  washing  down  and  dis- 
tributing of  the  earth,  will  always  be  best  effected  by  the  action  of  the  water  alone,  or  at  least 
with  very  little  aasistauce.    This  operation  may  be  extended  from  one  side  over  a  widdi  of  forty 

Serches :  provided  that  there  is  the  requisite  degree  of  slope,  the  earth  will  be  transported  and 
eposited  perfectly  well  to  that  distance.  If,  therefore,  I  wish  to  do  awav  with  an  eievatioin  of 
ten  perches  in  bight,  and  fill  up  a  hoUow  or  vallev  of  thirty  perehes  of  width  in  one  place,  and  a 
hollow  of  only  six  perches  in  width  in  another,  the  extent  on  which  I  operate  in  the  latter  case 
will  cost  me  very  nearljr  double  what  it  would  in  the  former. 

(/).  The  skill  and  activity  of  the  workmen  will  likewise  make  some  diflbrence.  When  these 
men  are  accustomed  to  the  mode  of  doing  the  work,  and  when  the  head  laborer  or  onuisec^  who 
directs  and  superintends  the  whole  operation,  and  especially  eveiy  part  connected  with  the  late- 
ral canal,  and  the  upper  portion  of  the  surface  on  which  the  water  acts ;  when  this  num  is  clever 
and  understands  what  he  is  about,  the  amount  of  labor  will  be  sensibly  diminished  without  any 
part  being  rendered  heavier,  and  many  errors  avoided,  the  repairing  of  which  would  have  been 
productive  of  both  trouble  and  expense. 

This  last  circumstance  is  of  so  much  importance  that  the  companies  of  men 
who^et  their  hVing  hy  undertaking  this  operation  in  the  Duchies  of  Lunebure 
and  Brene,  execute  it  for  much  less  than  it  could  he  performed  hy  laborers  hired 
at  the  lo'tirest  wages,  even  if  the  farmer  superintended  and  assisted  himself.  Af- 
ter taking  a  cursory  surrey  of  the  ground»  these  men  state  at  once  how  much 
they  shall  charge  for  the  performance  of  the  operation,  and  how  long  they  shall 
be  about  it,  so  skilled  are  they  in  all  relating  to  this  point.  When  the  agree- 
ment is  made  at  so  much  per  acre,  the  sum  asked  is  generally  from  eight  to 
twenty  rix-dollars  ;  that  is,  supposing  the  soil  to  be  light  and  sandy,  or  at  any 
rate  to  contain  a  considerable  proportion  of  sand. 

I  haye  undertaken  the  formation  of  a  meadow  of  this  kind  here  und  er, the  most 
unfavorable  circumstances,  and  with  the  assistance  of  laborers  who  were  preri- 
ouslr  wholly  unac()uainted  with  the  operation ;  up  to  the  present  time  it  has  cost 
me  nre  hundred  rix-dollars,  and  twenty-eight  acres  are  actually  completed.  Not 
one  of  my  laborers  had  ever  seen  or  heard  of  the  operation  before,  and  I  was 
practically  unacquainted  with  all  its  details,  and  was,  therefore,  compelled  to 
study,  practice,  and  often  guess  at  the  proper  way  of  setting  to  work. 

For  the  first  few  years  an  establishment  of  this  nature  is  always  requiring  some 
repairs :  either  the  canals  ffive  way  from  their  banks  and  sides  being  washed 
down  by  floods  arising  from  heavy  rains,  large  thaws,  dec. ;  or  else  it  becomes 
necessary  to  enlarge,  or  alter,  or  strengthen  the  openings  into  the  irrigation 
'trenches  and  furrows,  or  alterations  are  required  for  the  purpose  of  being  aole  to 
effect  the  drainage  of  certain  low,  marshy  spots,  or  filling  up  these  places  with 
earth.  But  afterward,  when  every  part  is  properly  arranged  and  has  acquired 
solidity»  the  expense  of  keeping  in  order  a  meadow  watered  in  this  manner  is  less 
than  that  of  any  other,  on  account  of  that  uniformity  of  surface  which  renders  a 
smaller  number  of  furrows  necessary ;  and  also  on  account  of  the  gentleness  of 
the  slope :  in  fact,  the  expense  may  be  said  on  an  average  never  to  exceed  six 
groschen  per  acre.  I  have  not  included  in  this  calculation  the  principal  sluice, 
which  must  be  renewed  every  twenty  years. 

A  meadow  thus  formed  is  a  great  while  before  it  yields  a  good  crop  of  grass, 
especially  on  the  upper  part,  if  left  to  the  action  of  Nature  alone,  and  no  attempt 
made  to  assist  her  operations. 

Where  this  is  the  case,  it  must  not  be  irrigated  during  the  few  first  years,  or, 
at  least,  only  with  the  utmost  circumspection,  otherwise  the  water  will  wash  the 
earth  from  the  naked  soil,  and  form  channels  in  it.  All  vte  can  expect  from  such 
dead  ground  is  a  few  plants  which  are  indigenous,  as  perhaps  the  gray  hair- 
grass  Taira  canescens).  When  vegetation  does  begin  to  appear,  it  is  usually  in 
the  following  order :  mosses,  lichens,  and  a  few  other  similar  plants  are  first 
formed ;  and  the  more  completely  such  a  meadow  is  covered  with  moss  at  first, 
the  better  will  it  be  for  it  ultimately.  When  the  continuous  irrigations  intended 
to  earth  the  land  have  ceased,  and  the  soil  is  alternately  irrigated  and  dramed, 
the  moss  perishes,  resolves  into  mould,  and  thus  serves  to  nourish  the  other 
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plnnts  which  then  spring  up.  As  the  grass  thickens,  the  moss  disappears,  even 
when  no  means  have  been  taken  for  encouraging  the  growth  ofgrasss,  excepting 
that  of  bestowing  frequent  irrigations  on  the  meadow  ;  at  least,  as  frer|ueiu  as 
they  could  be  Avithout  incurring  the  danger  of  washing  away  or  channeling  ihe 
ground.  In  general,  ak)out  the  tifth  year  after  the  operation,  a  crop  of  hay  may 
be  obtained  which  is  worth  the  troulJle  of  getting;  in  ;  and  ten  years  aficnvarä 
we  may  anticipate  from  a  sandjr  soil  a  crop  yielding  twenty  qumtals  per  acre. 
But  the  growtli  and  vegetation  of  grass  will  be  ejcpedited  by  pasturing  sheep  on 
the  land  as  soon  as  it  is  solid  enough  to  bear  the  pressure  of  tlieir  feet,  and  be- 
gins to  produce  a  little  grass :  this  plan  is  much  better  than  mowing,  especially 
if  care  is  taken  that  the  land  shall  be  thoroughly  drained  in  the  Hrst  place. 

The  fertility  and  productive  properties  of  the  land  will,  however,  be  called  into 
action  much  sooner  and  more  eifeciually  if  some  portion  of  manure  can  1)e  be- 
stowed upon  it.  Every  kind  of  fertilizing  matter  which  is  geneially  bestowed 
on  meadow  land  will  prove  beneficial  here ;  and  folding  sheep  on  the  ground  fur 
k  short  time  will  be  particularly  advantageous  to  it.  I  know  a  case  in  which 
the  folding  of  geese  on  a  meadow  thus  formed  was  productive  of  benefit.  Eui 
Mature  in  general  furnishes  us  with  matter,  as  mould,  peat,  and  the  layer  of  turf, 
which  is  found  in  the  hollows.  After  the  drainage  canal  has  been  excavated, 
thes«  matters  should  be  raised  with  a  spade  from  the  places  where  they  are 
thickest  and  most  plentiful,  and  conveyed  to  the  upper  parts  of  the  ameliorated 
surface,  there  to  be  made  into  heaps,  and,  if  practicable,  mixed  with  animal 
dung,  lime,  or  ashes.  After  the  lapse  of  a  short  time,  these  heaps  will  be  ready 
to  w  spread  over  the  newly  earthed  soil.  Where  this  amelioration  has  been  be* 
stowed,  a  tolerably  good  crop  may  be  anticipated,  even  as  early  as  the  second 
year.  There  is  not  the  least  doubt  but  that  if  we  sow  land  thus  ameliorated 
with  grass  seeds,  we  shall  expedite  the  period  when  it  will  produce  an  abundant 
crop.  But  great  care  must  be  taken  in  the  selection  of  the  kinds  of  seed  and 
their  proportions.  Those  plants  which  shoot  up  most  vigorously  during  the  pe- 
riod in  wllich  the  meadow  ought  not  to  be  watered,  perish  as  soon  as  the  irriga- 
tions are  recommenced.  On  a  soil  composed  of  marly  clay  I  sowed  red  clover, 
tall  oat-grass  {avena  elatior),  tall  fescue  grass  (festuca  elatior),  meadow  cats- 
tail  mss  {phleum  pralense)^  round-headed  cock's-foot  grass  (daclyle  glomerala), 
meadow  soft  or  woolly  grass  (kolcus  lanaius)  ;  and  on  the  lower  parts  of  the 
ground  meadow  fox-tail  gn^sii  (eUopecums  pratensis).  These  plants  shot  up  and 
throve  wonderfully  during  the  first  year,  or  that  succeeding  to  their  being  sown ; 
on  thie  second  vear  they  were  weaker  and  poorer ;  and  at  the  end  of  four  years 
they  had  totally  disappeared,  and  given  place  to  others.  The  vegetation  of  those 
parts  which  had  been  left  to  Nature  now  seemed  to  surpass  that  of  the  places 
where  the  above-mentioned  grasses  were  sown.  The'  most  remarkable  fact  is, 
that  of  all  these  plants  that  which  stood  its  ground  best,  notwithstanding^  the 
plentiful  irrigations  bestowed  on  the  soil,  was  the  red  clover,  which  even  ßrced 
Its  wav  through  the  moss.  I  should  not,  therefore,  advise  any  one  whose  views 
exten<t  beyond  the  few  first  years  to  sow  their  land  with  such  vigorous  plants, 
but  rather  to  abandon  the  production  of  herbage  on  it  to  the  action  of  liature, 
unless  they  can  select  such  grasses  as  experience  teaches  us  arc  likely  to  produce 
the  most  plentiful  and  luxuriant  crop  on  land  which  has  thus  been  formed  into 
a  level  surface  by  the  operation  of  earthing.  It  may  seem  inconceivable,  but 
daily  experience  convinces  us  of  the  fact,  that  those  very  plants  spring  up  natu- 
rally on  irrigated  meadows  that  have  not  been  sown  at  all  which  are  best  adapt- 
ed to  the  nature  of  the  soil,  and  most  likely  to  be  benefited  by  irrigation.  Many 
of  those  grasses  which  would  yield  but  a  scanty  crop  of  hay,  if  grown  on  land 
that  was  never  watered,  will,  when  springing  up  on  irrigated  meadows,  yield  a 
luxuriant  crop.  Where  neither  manure  or  mould  is  spread  over  the  surface  of 
the  soil,  there  is  no  doubt  but  that  it  is  a  long  time  before  a  perfect  layer  of  grass 
is  formed  ;  but  if  the  soil  is  ameliorated,  it  shoots  up  inuch  sooner,  and  so  luxu- 
riantly as  to  render  it  inconceivable  whence  this  quantity  of  seed  and  germs  can 
have  come. 

It  is,  however,  essential  to  give  consistency  to  the  surface  of  the  soil,  in  order 
that  it  may  throw  off  the  water,  and  I  have  found  nothing  answer  this  purpose 
so  well  as  spurry.  When  the  meadow  has  been  earthed  in  the  beginning;  of  the 
summer,  spurry  should   be  sown  at   the  latter  end  of  the  season  duruig  wet  , 
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I  weather,  and  grass  seeds  may  be  intermingled  with  it.  As  soon  as  this  plant 
rises  above  the  surface  of  the  ground,  it  gives  a  degree  of  consistence  to  the  soil 
which  renders  it  capable  of  bearing  irrigation.  It  never  comes  to  maturity,  be- 
cause the  frosts  kill  it,  and  then  it  rots  in  the  ground.  But  when  the  ground  is 
hard  and  solid,  cattle  ma^jr  be  pastured  on  the  spurry,  which  not  only  increases 
the  Consistence  of  the  soil,  but  also  manures  it,  and  causes  it  on  the  following 
year  to  bear  a  luxuriant  crop  of  herbage,  especially  if  a  little  manure  is  also  spread 
over  it. 

Persons  who  have  never  experimented  on  meadows  of  this  kind,  can  scarcely 
form  an  idea  of  the  wonderful  fertility  which  may  be  produced  even  on  the  poor-  I 
est  sand.  But  we  have  such  undoubted  proofs  ot  the  fact,  as  place  it  beyond  all  ! 
shadow  of  uncertainty.  The  more  sandy  or  gravelly  a  soil  is,  the  better  is  it 
adapted  for  being  formed  into  these  kinds  of  meadows,  provided  that  it  is  subse- 
quently practicable  to  irrigate  them  thoroughly.  They  may  be  constantly  and 
frequently  watered  without  any  danger  of  their  becoming  marshy ;  and  the  wa- 
ter deposits  its  most  fertilizing  particles  on  the  surface,  while  the  residue  sinks 
down  mto  the  ground.  As  soon  as  we  stop  the  irrigation,  the  land  dries  ;  and 
when  we  recommence  watering  it,  it  speedily  becomes  impregnated.  All  that  is 
requisite  to  ensure  the  vegetation  of  grass  is  moisture,  warmth,  and  mould ;  the 
nature  of  the  soil  is  a  matter  of  secondary  importance,  provided  that  it  is  plenti- 
fully supplied  with  water.  The  injurious  dryness  of  sand  is  counteracted  where 
the  soil  can  be  irrigated  whenever  it  appears  necessary,  and  the  layer  formed  on 
it  by  the  turf,  and  the  tissue  woven  by  the  roots  of  the  plants  serve  to  give  it 
consistence. 

There  can  be  no  doubt  that  land  which  has  undergone  the  operation  of  earth- 
ing, especially  when  once  a  layer  of  rich  turf  and  mould  is  formed  on  it,  can  be 
plowed  and  made  to  bear  any  of  those  crops  which  during  dry  weather  are  bene- 
fited by  irrigation  ;  whereas,  if  the  soil  was  of  a  barren,  sandy  nature,  no  durable 
profit  could  be  derived  from  such  a  course  of  proceeding,  because  the  plowing 
would  at  once  destroy  the  turf  or  sward,  and  render  the  land  loose  and  friable. 
I  have  known  persons  who,  seeing  that  irrigation  had  produced  a  great  deal  of 
moss  on  soils  which  had  received  no  manure,  have  had  recourse  to  plowing  in 
order  to  destroy  that  moss,  and  deemed  such  a  proceeding  absolutely  necessary. 
But  here  the  moss  is  one  of  [Nature's  admirable  provisions ;  it  disappears  of  its 
own  accord  as  soon  as  the  grass  finds  si^iiicient  nourishment  for  its  support  in  the 
mould  which  has  been  formed  on  the  surface  of  the  soil,  and  as  soon  as  the  irri- 
^tions  become  more  moderate.  Besides,  the  best  and  quickest  way  of  destroy- 
mg  it  would  certainly  be  to  manure  the  soil,  as  this  would  promote  the  vegeta- 
tion of  the  grass  at  the  same  time. 

Earthing  somewhat  resembles  an  operation  occasionally  practiced  in  England, 
and  which  is  termed  warping.  This,  however,  can  only  be  performed  where 
there  is  a  regular  stream  or  water-course  which  washes  up  mud  and  falls  into 
some  larger  river  or  stream,  and  where,  at  the  side  of  the  former,  or  else  at  a 
greater  or  less  distance  from  it,  there  is  a  piece  of  land  below  its  level,  which 
the  water  may  be  made  to  flood.  By  means  of  a  sluice  opened  for  the  purpose, 
this  muddy  water  is  made  to  oyerflow  the  land  which  we  intend  to  warp,  and  is 
retained  on  it  until  all  the  mud  is  deposited.  By  means  of  another  sluice  which 
is  afterward  opened,  the  clear  water  \&  carried  off.  When  the  ground  has  be- 
come tolerably  dry,  the  muddy  water  is  again  made  to  overflow  it,  and  again  let 
off  after  leaving  its  deposit,  and  this  mode  of  proceeding  is  continued  throughout 
one  or  two  whole  summers.  I  knew  a  case  in  which  a  layer  of  muddy  earth 
eighteen  inches  thick  was  thus  deposited  over  a  barren,  sandy  soil  in  the  course 
ofa  single  summer,  by  which  nveans  all  the  hollows  were  filled  up,  the  asperi- 
ties softened  down,  and  the  soil  rendered  peculiarly  fertile.  Not  very  long  ago, 
212  English  acres  of  marshy  land  in  Lincolnshire  were  covered  with  a  layer  of 
mud  varying  in  depth  from  eighteen  to  forty- two  inches,  according  to  the  eleva- 
tioQ  or  hollows  01^  the  surface  of  the  soil.  This  may  be  compared  with  those 
operations  of  a  similar  nature  performed  in  Tuscany,  of  which  we  have  already 
spoken.* 

*  In  Bolloduds  and  Romagna  thi»  operation  ia  freqnendy  had  recoane  to.  I  hare  myaelf  perlbrmed  it 
very  socccMfuIly  in  the  latter  place,  and  will  endeavor  to  giT«  inch  an  account  of  k  aa  will  ^re  a  dear 
Idea  of  its  deiaiLe.  Tlioae  rivers  which  flow  Crom  üie  western  pert  of  the  moumaina  und  hilli  of  the  Appe- 
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MANAGEMENT  OF  MEADOW  LAND. 

By  the  term  *'  meadows  "  I  mean  to  signify  portions  of  land  covered  with  a 
sward  composed  of  various  plants  or  kinds  or  grasses,  and  which  are  generally 
mown  for  the  purpose  of  bearing  hay  crops.  There  are  two  classes  of  meadows: 
natural  and  artincial.  Some  persons  term  plowed  fields  which  are  sown  with 
clover,  lucerne,  and  sainfoin,  for  one  or  two  years,  artificial  meadows ;  but  I  do 
not  consider  that  they  can  be  classed  under  the  head  of  meadows  at  all.  !<} either 
do  I  rank  under  this'head  fields  which  are  sown  with  dlflferent  grasses,  or  with 
various  kinds  of  plants,  but  wliich  are  not  intended  to  be  left  in  this  state,  and 
which  are  not  covered  with  a  thick  layer  or  sward  of  these  plants— a  circumstance 
which  rarely  occurs  in  dry  places  where  grass  which  is  to  be  mown  has  been 
sown,  or  where  the  crop  actually  has  been  cut ;  because  such  herbace  perishes 
after  the  lapse  of  a  few  years,  and  gives  place  to  plants  of  an  inferior  kind.  The 
kind  of  ground  most  proper  for  meadow  land  is  that  which  is  naturally  too  damp 
to  admit  of  its  being  plowed.  A  portion  of  land  cannot  be  rendered  tit  for  an  ar- 
tificial meadow,  until,  by  some  operation  of  nature  or  art,  that  degree  of  moisture 
which  is  requisite  to  ensure  the  growth  of  the  grasses  has  been  communicated  to 
it,  and  can  be  maintained.  We  have  already  spoken  of  artificial  meadows  when 
treating  of  irrigation. 

ISatural  meadows  are  always  much  more  humid  than  arable  land,  or  are  situa- 
ted in  damper  situations.  They  are  divided  into  the  following  five  principal  va- 
rieties : 

1.  Meadows  aitnated  on  the  banks  of  large  riven,  which  have  either  been  formed  by  earthing, 
or,  in  a  great  meaaure,  by  the  decompoaition  of  aquatic  planta  thrown  up  by  the  water.  Some- 
timea  they  occupy  large  valleya,  and  are  ander  the  influence  of  water-ooursea,  which  from  time  to 
time  inundate  and  cover  them  with  a  fbrtilizing  mud,  or  which  aaturale  and  perforate  the  auh- 
•tratnra,  and  thua  communicate  to  them  the  requiaite  degree  of  fertility. 

2.  Thoae  which  are  on  the  banka  of  smaller  rivera  or  brooka  from  which  they  derive  their  hu- 
midity, and  by  which  they  are  occasionally  watered,  either  through  the  overflowing  of  the  attevm, 
or  bv  meana  of  artificial  eatabliahmenta  which  impede  the  current  of  the  water  and  diffuse  it  orer 
the  land  in  the  form  of  inundation  or  irrigation. 

These  first  two  varieties  are  known  by  the  name  of  low  meadotos,  because  they 
are  only  found  in  valleys  or  low  grounds  near  to  the  beds  of  rivers. 

3.  Meadowa  which  are  aituated  either  on  eminences,  or  on  the  alopin^  sides  or  in  the  hollows 
of  valleya,  and  which  receive  depositiona  of  water  which  draina  away  from  the  higher  ground  or 
arable  land  above  their  level,  which  water  often  beara  with  it  variona  sorts  of  animal  matter  and 
manure.  Exceedingly  fertile  meadows  are  of^en  found  at  the  foot  of  high  moantains;  tiMse  re- 
eeive  a  portion  of  that  abundance  of  water  which  the  mountains  derive  from  the  atmosphere. 

4.  Thoae  meadows,  the  soil  of  which  contains  springs,  and  in  which  the  water  filtrates  throogfa 
the  soil,  shows  itself  upon  the  surfu»,  and  forms  damp  places,  which  render  the  land  unfit  for  be-  ' 
hag  plowed. 

5.  Marshy  meadowa,  which  are  formed  in  a  aimilar  manner,  and  are  raised  by  the  decompoai- 

nlnea  are  all  of  thorn  charged  with  more  or  leaa  mud.  A  canal  which  derived  ita  water  ttoxa  Santemo,  and 
waa  Buffictently  above  the  town  of  Imola,  had  been  fbrmed  for  the  purtioee  of  fumtohing  a  aupulv  nf  watn* 
to  a  row  of  mille.  Thia  canal  croaaed  my  farm,  and  fumiahed  the  fana  with  water  when  lequuwd  Ibr  irri- 
gation, fur  the  cnltivaüon  of  rice,  dec. 

After  heavy  raio»,  the  water  which  washed  the  vineyarda  and  partially  manured  aidea  of  the  hula,  ire- 
cipitated  itaelf  into  diis  canal,  carrying  with  it  auch  rich  mud,  that  frequently  twelve  ouncea-of  water  lasen 
from  oppoalte  my  farm  would  yield  en  ounce  of  mud.    The  canal  belongins  to  che  mills  waa  al  th»  paiat    ' 
raiaed  ten  or  twelve  feet  above  the  level  of  the  aoiL    Flood-gatea  which  could  ho  opened  at  win  auppUed 
thoae  lands  which  had  a  riglu  to  it  whh  the  requisite  quantity  of  water. 

When  I  wished  to  depodt  this  mud  over  a  certain  extent  of  ground,  I  constructed  an  irrigation  cansi 
above  die  level  of  the  aoil  fur  the  purpose  of  receiving  water  from  the  principal  canal  and  carrying  it  oo  to 
thoae  poitioos  of  land  which  I  intended  to  warp.  Along  the  side  of  this  secondaiy  canal  I  marked  out  amsH 
aquarea  o^  land,  each  about  an  acte  in  extent,  which  communicated  with  this  canal  by  means  of  small 
alidces  or  opeaings.  and  with  the  dmmag«  canal  by  other  ahiiccs  or  outleta.  When  I  wished  to  commence 
the  operation,  I  let  the  water  on  to  one  of  those  aquarea.  and  suffered  it  to  rise  to  the  bight  of  from  a  foot  to 
a  fbot  and  a  half.  If  f  wished  the  deposit  to  be  light  and  friable,  I  did  not  suffer  the  water  to  remain  there 
long,  but  drained  it  off  quickly ;  while,  on  the  other  hand,  if  1  wiahed  to  obtain  a  more  anillaceous  depoaic, 
I  retained  the  water  there  undl  it  had  uarted  with  all  ita  clayey  particlea,  which,  beins  ^sht.  would  oihcr- 
wise  have  been  carried  oft*  Into  the  drainage  canal.  Aa  fast  as  one  square  was  dralnea,  flet  tibe  water  oa 
to  another,  and  ao  on,  imtü  all  had  been  submitted  to  the  operation.  When  the  squares  are  of  a  modertfe 
aize,  the  mud  will  be  uniformly  deposited  and  the  aurfisce  rendeied  very  even ;  but  when  they  are  very 
large,  the  depoeit  will  be  amaaaed  near  the  openlnga  through  which  the  water  flows  on  to  the  soil,  while 
the  more  distant  parts  will  be  left  almoat  bare.  In  order  that  the  water  might  lose  as  linle  mud  during  its 
course  as  could  be,  the  secondary  canal  waa  made  perfectly  straight  and  even,  and  capable  of  contahdnf  a 
auffldent  volume  of  water  to  render  the  current  tolerably  rapid. 

In  thia  wav  1  was  often  able,  in  the  courae  of  one  year,  to  raiae  the  layer  of  vegetable  aoU  on  a  oonaiden- 

hie  extent  of  ground,  from  aeven  to  eicht  inchea  or  more ;  and  the  part  which  waa  thus  added,  being  trm 

.  fkttm  stones  or  graveL  formed  a  soil  which,  when  drained  and  slightly  manured,  was  tavorable  to  umost 

every  kind  of  poduce,  and  which  could  be  tilled  with  little  labor,    liiere  are  few  agricultural  operatioas 

whleh  are  produetive  of  such  real  and  permanent  benefit  \Frmek  TVms. 
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tkm  and  pittrefiustion  of  oqoatic  plants  which  the  soil  had  produced.    These  meadows  are  always 
ofa  spongy  nature 

The  soil  of  meadow  land  varies  according  to  its  position  and  situation.  That 
of  meadows  of  the  first  kind  is  either  argriilaceous  and  impreniated  with  a  great 
deal  of  humus,  or  is  chiefly  composed  of  humus.  When  this  Tatter  species  oi  soil 
does  not  contain  too  great  a  degree  of  humidity,  and  is  not  of  a  marsh>[  nature, 
the  humus  contained  in  it  is  usually  mild  and  soluhle ;  hut  where  the  soil  is  hu- 
mid and  marshy,  the  meadows  assimilate  more  to  those  of  the  fifth  variety  in 
the  nature  of  their  products,  as  well  as  in  the  nature  of  the  soil. 

Meadows  of  the  second  class  are  usually  composed  of  soil  more  inclining  to- 
ward sandy,  and  are  less  rich  in  humus,  at  least,  to  a  certain  depth.  But  when 
this  kind  of  land  is  well  furnished  with  plants,  covered  with  sTass,  and  properly 
watered,  the  greater  or  less  degree  of  richness  in  the  earth  bebw  the  roots  of  the 
plants  is  a  matter  of  comi)aratively  slight  importance  ;  and,  where  a  proper  de* 
gree  of  moisture  can  be  maintained,  a  permeable  sandy  soil  is  often  better  than  a 
compact  argillaceous  one. 

Meadows  of  the  third  class  are  usually  composed  of  a  soil  analogous  to  that  of 
which  the  hills  by  which  they  are  surrounded  are  composed,  and  their  fertility 
is  generally  proportionate  to  that  of  those  hills.  When  water  charged  with  fer- 
tilizing particles  falls  from  the  hills  to  these  meadows,  they  frequently  yield  a 
wonderful  amount  of  produce,  especially  if  they  are  well  watered  and  their  sou 
is  sufficiently  permeable  to  admit  of  the  moisture  draining  away.  That  celebrated 
meadow  in  Wiltshire,  which  I  had  occasion  to  speak  of  in  the  third  volume  of 
my  "  English  Agriculture,"  and  the  fertility  of  which  would  appear  scarcely  cred- 
ible if  it  were  not  attested  by  eye-witnesses  for  this  century  p«8t,  is  one  of  this 
class.  But  when  this  variety  of  meadows  is  found  situated  between  portions  of 
poor  arable  land,  from  which  it  only  obtains  scanty  emanations  during  wet 
weather,  or  else  receives  such  a  superabundance  of  water  as  renders  them 
marshy,  causes  it  to  produce  aquatic  plants,  and  prevents  it  from  being  tilled  ; 
while  in  dry  weather,  on  the  other  hand,  they  suffer  drouth,  they  are  of  little 
value,  yield  but  a  scanty  produce,  besides  being  in  every  way  inconvenient  from 
being  intermixed  with  araole  land.  These  considerations  have  frequently  deter- 
mined enterprising  farmers  on  turning  off  or  finding;  a  drainage  for  the  water — 
on  earthing  the  land  and  drying  it  completely,  and  transforming  it  into  arable 
land.  Where  the  position  of  the  meadows  renders  it  worth  while,  and  where 
their  humidity  is  uniform,  moderate,  and  durable,  it  will  be  highly  beneficial  to 
manure  them,  when  their  subsequent  produce  will  thus  often  be  doubled. 

When,  in  meadows  of  the  fourth  variety,  or  those  which  are  generally  found 
si  mated  at  the  foot  of  mountains  and  hills,  the  water  flows  over  the  surface  of 
the  soil  without  stagnating  on  any  part,  they  are  oAen  exceedingly  fertile  and 
covered  with  thick  grass,  the  fibres  of  which  are  fine,  and  the  flavor  sweol ;  this 
ia  especially  the  case  when  the  water  is  slightly  calcareous  or  eypseous.  But  if, 
on  the  other  hand,  the  water,  instead  of  extending  over  the  whole  surface,  sinks 
into  the  substratum  and  there  remains,  rank  grass  springs  up,  containing  but  lit- 
tle nourishment,  and  composed  chiefly  of  reeds,  rushes,  and  other  marshy  or  aqua- 
tic planu.  Such  land  may,  however,  be  very  frequently  transformed  into  \  ery 
fertile  irrigated  meadow  land,  by  being  perfectly  drained  and  freed  from  all  its 
stagnant  moisture. 

Meadows  o£  the  fifth  class  are  not  always  absolutely  unprofitable.  When,  by 
the  aceumulation  of  successive  layers  of  dead  plants,  they  are  raised  sufficiently 
to  give  to  the  water  such  a  degree  of  drainage  as  to  prevent  the  land  from  be- 
coming too  much  impregnated  with  it,  the  humus  wiU  become  mild,  and  soluble, 
and  fertilizing ;  and  an  abundance  of  rich  grass  will  be  produced,  even  though 
the  substratum  of  the  soil  be  so  spongy  and  full  of  water  that  recourse  is  obliged 
to  be  had  to  extraordinary  mode»  of  carrying  the  hay— as,  for  example,  wagons 
having  very  broad  wheels.  But  when  the  meadows  are  not  thus  favorably  situ- 
ated, and  are  too  damp,  they  produce  anything  but  marshy  plante,  wholly  devoid 
of  nutriment,  brackish,  and  often  unwholesome— a  kind  of  herbage  which  nothing 
but  scarcity  of  fodder,  or  absolute  necessity,  induces  the  farmers  to  make  use  ol. 

Meadows  are  characterized  by  the  denomination  of  acid  or  sour  meadows. — 
The  ^vater  which  collects  in  the  ditches  is  often  covered  with  a  scum  of  various  . 
shades,  and  it  deposits  a  red-brown  ochreous  matter,  which  usually  contains  pho»* 
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phate  of  iron.  If  we  dig  deeply,  we  come  to  portions  of  marsh-iron  in  a  more  or 
less  hardened  and  stonv  state ;  and,  in  all  probahilily,  the  ochreous  matter 
brouffht  to  the  surface  of  the  soil  by  water  arises  from  these.  Marshy  meadows 
on  which  this  kind  of  standing  water  is  found  yield  very  bad  fodder,  especially  if 
we  do  not  endeavor,  by  digging  drains,  to  carry  off  this  acid  and  ferruginous  mat- 
ter from  the  surface  of  the  soil.  When  not  rendered  damp  by  this  injurious 
I  \  moisture,  they  are  exceedingly  fertile,  and  some  of  the  very  best  we  have. 

Such  meadow  land  may  be  exceedingly  ameliorated  by  being  drained,  especially 
if  we  are  able  to  turn  the  water  a^ain  upon  the  soil  in  the  form  of  an  irrigation, 
if  we  think  fit ;  they  are  likewise  benefited  by  an  addition  of  earth  procured  from 
elsewhere  and  spread  over  them. 

In  meadows  of  the  first  and  second  class,  we  must  always  pay  particular  atten- 
tion to  their  solidity  and  safety  from  inundation  ;  for,  however  favorable  to  them 
an  infiux  of  water  may  be  during  winter,  or  in  the  spring  before  the  commence- 
ment of  vegetation,  it  is  in  the  highest  degree  injurious  if  it  occurs  when  the 
grass  is  in  full  luxuriance,  or  about  haymaking  time ;  as  also  is  it  when,  in  the 
spring,  the  water  remains  so  long  on  the  surface  of  the  soil  as  to  destroy  and  pa- 
trefy  the  herbage.  But  this  point  depends,  in  a  great  measure,  upon  the  nature 
of  tne  rivers  which  the  meadows  adjoin.  We  have  already  pointed  out  the  means 
of  remedying  this  evil  while  speak mg  of  draining. 

The  value  of  meadow  land  depends  partly  on  the  quantity  and  partly  on  the 
quality  of  its  produce.  In  general,  if  the  humus  contained  in  the  soil  of  which 
they  are  composed  is  mild,  this  quantity  and  quality  will  be  found  to  he  propor- 
tionate. When  a  meadow  yields  an  abundance  of  nay,  it  is  usually  found  to  be 
oomposed  of  good  plants ;  and  in  proportion  as  its  fertility  is  increased,  either 
naturally  or  by  ameliorations  of  manure,  will  the  good  grass  choke  and  destroy 
the  bad.  The  only  exception  to  this  rule  is  in  the  case  of  marshy  meadows  full 
of  acid  humus,  which  frequently  yield  an  immense  crop  of  luxuriant  but  rank, 
unwholesome  grass.  It  too  often  happens  that,  in  very  ^ood  meadow  land,  some 
kinds  of  \m wholesome  grasses  become  engendered,  which  deteriorate  the  good- 
ness and  value  of  the  hay. 

The  nature  of  the  soil  of  meadow  land  is  not  a  point  of  so  much  importance  as 
the  nature  of  the  soil  of  arable  land  would  be.  If  the  meadows  are  only  properly 
moist,  and  contain  a  sufficient  proportion  of  mild,  soluble  humus,  it  is  in  many 
respects  a  matter  of  indifference  whether  the  soil  is  of  an  argillaceous  or  clayey 
nature.  I  mention  the  above  conditions  because,  when  th^  are  wanting,  an  ar- 
gillaceous soil  will  always  be  preferable ;  whereas,  when  mere  is  too  much  hu- 
midity, a  sandy  soil  will  always  be  most  advantageous.  Where  the  soil  pos- 
sesses a  sufficient  and  suitable  degree  of  humidity,  it  is  not  necessary  that  it 
should  be  impregnated  with  humus  to  any  great  depth,  because  grass  derives  the 
chief  part  of  its  nutriment  from  the  surface  of  the  ground,  and  its  roots  rarely 
penetrate  farther  than  to  a  depth  of  four  inches.  In  dry  meadows,  on  the  other 
nand,  a  deep,  fertile  soil  undoubtedly  contributes  most  to  the  abundance  and  lox- 
uriance  of  tne  herbage,  by  retaining  moisture  for  a  longer  period. 

The  best  meadow  erasses — those  the  reproduction  of  which  is  most  favored  by 
the  fertile  meadow  lands,  and  which,  by  the  rapidity  and  luxuriance  of  their 
growth,  afford  the  most  ample  testimony  of  the  goodness  of  the  soil — are  the  fol- 
lowing : 

Meadow  fox-tail  gram  (alcpecnrvs  pratentisj,  smooth-stalked  meadow  graas  (poa  pretentitj, 
nmgh-Btalked  meadow  grass  fpoa  trivialisj.  An  abundance  of  these  three  Tarieties  is  a  ceitsia 
sign  of  great  fertility. 

Annnal  meadow  grass  fpoa  annua  J,  reed  meadow  grass  ^poa  aquaticaj.  This  is  the  best  oi 
all  grasses  for  damp  places,  notwithstanding  its  resemblance  to  reeds. 

Tall  fescue  grass  (festuca  elatiorj,  floating  fescue  grass  (fettuea  fiuitant}^  rough-beaded 
cock's-foot  grass  fdactylü  glcmeraia),  crested  dog's-tail  grass  fcynowrua  cruUUuM),  meadow 
cat's-tail  grass  (pkleum  pratemej,  yellow  oat  grass  (avena  ßaveitcenäj,  tall  oat  grass  favena  dor 
tier  J,  red  clover  (tnfolium  pratcMeJj  creeping  white  clover  (trifolium  repent),  various  kinds  of 
trefoil,  and  especially  the  common  bird's-foot  trefoil  (lotus  comiculatusj,  meadow  vetchling  fl^- 
Ayrus  prateMÜj,  tufted  vetch  fvieia  craeeaj,  black  medick  (meddcaao  lupulina),  bop  trefiul 
(trifolium  procumbent),  yarrow  (ackilea  milltjbliumj,  common  carraway  (carum  earvij. 

The  last-named  plant  is,  however,  generally  destroyed  in  meadow  land,  b^ 
cause  pigs  are  so  fond  of  it  that  it  is  impossible  to  prevent  them  from  breaking 
into  and  injuring  the  meadows  where  it  grows. 


The  following  do  not  yield  so  large  an  amount  of  produce,  but  must,  neTerthe- 
less,  be  classed  among  the  good  meadow  grasses : 

Perennial  ray  mm  (lolium  perenriej,  common  quaking  grase  fbriza  medtaj,  meadow,  or  aoft 
woolly  graaa  fholevi  i4tnatu»J,  sweet-scented  spring  grass  fanihotcantum  odorcUum). 

The  last  two  are  not,  in  my  opinion,  so  good  as  they  are  generally  considered 
to  be. 


8heep*s  fescue  grass  ffettuca  ovinaj,  hard  fescue  grass  (futuca  duriusctUaJ,  downy  ott  ^ 

(avena  pubescent  J,  brown  bent  grass  Cagrostis  caninaj,  knee-jointed  fox -tail  grass  falopeeunu 
geniculatusj,  meadow  oat  grass  f  avena  praUn*is),  bulbous  stalked  cat's-tail  grass  (pMeum  nodth 
sumj,  blue  flowering  hair-grass  faira  cteruleaj,  soi^  brome  grass  (Womit  moUU). 

These  only  grow  on  marshy  meadows,  of  which  they  often  form  the  chief  prc^ 
duce.    Various  kinds  df  clover  must  also  be  ranked  here. 

Common  cow  parsley  (ekteropkylnm  tyhettrej,  cowslip  (primula  verit),  scabious  (»cahimaj, 

bnmet  and  small  bnmet  saxifrage  (poterium  tanguitarSa  oJScinalit  et  pimpinella  scuafraraj, 

gentian  (geniiana  eentaureumj,  common  bruneUa  (brunella  vulgaris Jf  common  maijomm  (ori- 

\ganum  vulgare  J  f  wild  thyme  (tkymu»  serpillumj,  rib  grass,  common  and  large  (plantago  lance- 

olaia  media  et  me^orj. 

The  plants  generally  indigenous  to  bad  meadow  land,  or  such  as  is  of  a  doubt- 
ful quality,  are  the  following : 

The  yaiious  kinds  of  horse-tail  (equitetumj  which  do  not  form  good  pasturage  for  cattle,  but 
are  well  adapted  to  horses  and  sheep  when  the  ^nnd  on  which  they  grow  is  dry.  The  best  of 
all  these  is  the  river-horsetail  (equiselum  ßuviaiuej,  which  is  very  palaiable  to  horsea^  and  fimns 
excellent  food  for  them  both  in  a  green  and  a  dry  state. 

The  various  kinds  of  crow-fooL  All  these  grasses  are  in  their  nature  acid ;  but  some  of  them 
lose  this  property  when  dried.  The  creeping  crow-foot  is  the  sweetest,  and  this  grows  sponta- 
neously  in  meadows. 

Yellow  cock's-comb  (rkinarUu*  eritta-gatli).  When  this  plant  is  young  and  in  flower,  it 
forms  a  very  good  sweet  fodder ;  but  at  the  time  when  the  hay  is  usually  mowed  it  has  lost  all  its 
suocnlency,  and  become  so  dry  as  to  resemble  straw  when  mixed  with  the  hay.  This  plant  sheds 
its  seed  very  eariy  in  the  year,  which  causes  it  to  multiply  with  great  rapidity.  The  best  way  of 
destroying  it  is  to  cause  it  to  be  eaten  off  the  land  by  the  cattle  in  the  spnng. 

Common  marah  marigold  (caJUha  palustris f  is  also  agreeable  to  cattle  when  ffiven  to  Aem 
while  younff,  and  it  decks  the  meadows  with  its  brilliant  yellow  color;  but  when  it  grows  older 
it  becomes  disagreeable  to  animals. 

The  various  kinds  of  docks  (rumicesj,  and  especially  of  sorrel,  ftequently  occupy  the  greater 
part  of  land  in  high,  dry  meadows.  When  mown  while  young,  they  yield  a  tolerably  abundant 
crop  of  ibdder.  Nevertheless,  they  rank  among  some  of  the  wont  meadow  grasses.  The 
diflerent  varieties  of  ooU's-foot  {tussilagoj,  which  with  theh:  large  leaves  choke  up  plants, 
yield  but  a  scanty  nourishment  to  cattle. 

Spotted  persicaria  (polygonum  versieairia)  is  eaten  by  cattle  while  young  and  tender,  but  de- 
teriorates nom  the  value  and  goooness  of  hay  with  which  it  is  mingled. 

Common  tansy  (tanaeetum  vulgare)  is  a  plant  which  has  a  large  root,  possessed  of  mat  medi- 
cinal virtues  fai  some  diseases  of  horses  and  sbeep,  but  which  yields  fodder  of  a  very  duagraeable 
flavor.    It  is  seldom  found  excepting  on  the  highest  edges  of  meadow  land. 

Common  water-drop  wort  (esnantheßstulosaj,  is  propagated  very  rapidly  In  damp  sitnatioBS; 
but  cattle  do  not  willmgly  eat  iL  The  same  may  be  observed  witn  respect  to  hemp  agrimony 
(eupatorivm  eamnabinumj. 

Com  mint  (mentha  arvensisj  has  a  very  ii^urious  inflence  on  thfrmOk  of  cattle  eating  it 

Lady's  mantle  (alehemiUaJ,  both  the  long  and  the  round-leaved  varieties  cover  the  soil  with 
their  leaves,  and  their  juices  are  suspected  to  be  of  an  acid  nature.  The  same  observatfon  may  be 
applied  to  the  mouse-ear  (hieracium  pilosellaj,  which  is  diaagreeabje  to  cattle,  and  imparts  an 
unpleasant  flavor  to  their  mQk. 

Lastly,  all  the  sedges  and  rushes  (carices  et  JuneiJ  belong  to  list  of  bad  meadow  grasses. 
Every  care  should  therefore  bo  taken  to  free  the  soil  from  the  above-mentioned  plants,  which 
may  be  eflbcted  by  preventing  them  from  attaning  maturity  and  shedding  their  seeds,  and  by 
manuring  the  soil 

Similar  objections  may  be  urged  against  the  Tarieties  of  mosses  and  lichens. 

The  following  plants  are  actually  poisonous,  and,  consequently,  in  most  cases 
are  exceedingly  injurious  to  the  pastures  on  which  they  grow,  rendering  the 
whole  crop  unwholesome : — 

Common  henbane  (hy&scyamus  nirerK  thorn  apple  officinal  (datura  stramonium  L  wafer 
oowbane^MlM^ao^iKi/tcay,  water  hemlock  (phellandrium  aquutieumj,  strong-scented  lettuce 
(laetuea  virosaj,  broad-leaved  water  parsnip  (sium  latifolinm),  common  fool's-pandey  (tetkusa 
cynapiumj,  spurn  (euphorbia),  the  various  kinds  of  anemone  or  wild-flower  (anemone)^  com- 
mon meadow  saffron  (Colchicum  autumnale). 

Every  endeavor  should  be  made  to  destroy  and  extirpate  these  plants ;  and  in 
order  to  effect  this  they  should  be  torn  up  rrom  the  meadow  whenever  they  ap- 
]>ear.  The  ffoodness  of  a  great  number  of  our  meadow  grasses,  and  their  adapta^ 
tion  as  food  for  various  kinds  of  cattle,  both  in  a  green  and  a  dry  state,  is  a  point 
which  merits  the  strictest  examination. 
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Hasselgreen  has  certainly  furnished  us  with  an  account  of  the  experimeats 
made  by  the  pupils  of  Linns  us  with  different  grasses  on  cattle,  sheep,  eoats, 
pigs,  and  horses,  with  the  view  of  discoverinff  how  far  thev  were  aereeaole  to 
the  palate  and  adapted  for  the  nourishment  of  these  animals.  But  this  account 
contains  so  many  false  statements  that  we  scarcely  dare  give  credence  to  any. 
Among  other  things  he  states  that  com  spurry  (spergula  arvensis)  is  rejected  by 
cattle ;  whereas  there  is  no  plant  which  they  eat  with  such  avidity  and  pleasure. 

The  plants  of  the  first  class,  with  many  others— for  I  have  only  mentioned 
those  wnich  are  most  frequoitly  met  with  and  are  most  remarkable — form  a 
layer  or  crust  of  turf  or  sward  with  the  tissue  of  their  roots.  This  crust  is  com- 
posed both  of  living  and  dead  roots,  and  of  the  mould  resulting  from  the  decom- 
position of  the  latter.  A  thick  layer  or  sward  of  this  nature  is  not  easily  ob- 
tained from  pasturage  composed  either  of  one  or  many  kinds  of  grass  artificialiv 
sown.  In  order  to  produce  it,  the  plants  must  not  only  be  such  as  agree  witn 
one  another,  but  they  must  likewise  be  sown  in  suitable  reciprocal  proportions; 
and  these  proportions,  as  well  as  the  selection  of  plants,  must  be  in  accordance 
with  the  nature  of  the  soil  and  its  properties.  Consequently,  it  often  happens 
that  when  we  sow  grass  seeds,  we  ob  tarn  fields  of  grass,  but  not  meadows  prop- 
erly so  called.  We  obtain  high,  but  not  durable  and  closely  grown  grass,  and 
never  an  actual  sward  or  turf;  and  very  frequently  the  plants  which  have  thus 
been  sown,  totally  disappear  and  give  place  to  others.  Even  when  fields  thus 
sown  with  the  choicest  variety  of  grasses,  after  the  crust  of  their  natural  herb- 
age had  been  broken  up  by  plowing,  have,  during  the  first  few  years,  yielded  a 
product  far  surpassing  that  obtained  from  natural  meadows,  the  soil  of  which 
was  of  a  similar  quality.  This  luxuriance  has  not  lasted  long,  but  has  dimin- 
ished, until  at  length  the  land  yielded  less  than  even  the  poorest  meadow  ground. 

But  if,  when  sowing  grasses  to  form  a  meadow,  we  are  enabled  to  ascertain 
the  exact  and  proper  proportion  of  each  variety,  both  as  regards  each  other  and 
the  nature  of  the  soil,  there  is  no  doubt  but  that  we  shall  obtain  this  sward  or 
layer  of  turf  much  sooner  than  if  we  left  the  soil  to  the  operation  of  Nature  only. 
But  there  is  very  great  difliculty  in  determining  the  ratio  of  this  proportion.  The 
most  important  point  is  to  mingle  a  proper  quantity  of  long  and  short,  of  early 
and  late  grasses,  the  former  of  which  yield  the  first  crop  or  cutting,  in  conjunc- 
tion with  the  latter,  which  also  yield  a  second  crop  or  after*grass.  Some  iarm- 
ersy  who  have  ascertained  or  jessed  at  this  proportion,  have  succeeded  in  form- 
ing good  meadow  land;  while  others,  who  have  been  less  fortunate,  have 
obtained  such  poor  pasturage  that  they  soon  plowed  the  ground  up  in  order  to 
sow  it  with  other  and  more  profitable  crops. 

From  what  I  have  seen,  I  have  been  led  to  consider  that  the  mode  of  proceed- 
ing which  I  am  about  to  describe  is  the  one  best  calculated  to  obtain  a  good  col- 
lection of  grass  seeds.  I  must  not  be  understood  to  confound  meadow  land  with 
those  fields  which  are  sown  with  herbage,  and  which  are  only  mtended  to  re- 
main in  that  state  far  a  limited  period.  Some  spot  is  chosen  in  a  meadow,  the 
soil  of  which  is  similar  to  that  of  the  one  which  we  wish  to  form,  especially  as 
regards  the  proportion  of  humus  contained  in  it,  and  its  degree  of  humidity; 
some  spot,  I  say,  is  chosen  which  yields  particularly  fine  herbage  ;  every  care  is 
taken  to  free  it  from  weeds,  and  it  is  reserved  for  the  production  of  seed,  its  fer- 
tility being  maintained  by  ameliorations  of  manure.  The  ^ass  is  suffered  to 
grow  until  the  seeds  of  the  early  varieties  begin  to  ripen ;  it  is  then  mowed  and 
dried  for  the  purpose  of  being  made  into  hay,  care  bemg  taken  to  move  it  about 
as  little  as  possible.  Another  portion  is  allowed' to  ^ow  until  the  seeds  of  the 
later  msses  have  attained  their  maturity,  and  then  it  is  cut  down  and  dried  in 
a.  simUar  manner.  These  two  portions  of  dried  grasses  are  then  mixed  together 
üid  threshed  on  the  bam  floor,  and  the  dust  and  seed  swept  up,  end  sown  on  the 
soil  of  the  ground  which  we  are  about  to  form  into  a  meadow.  This  mode  of 
proceeding  appears  to  me  to  be  not  only  the  most  certain  but  the  least  expensive 
way  of  obtaining  a  proper  mixture  of  good  grass  seed  fit  for  the  formatico  of 
durable  meadows,  as,  here  nothing  is  wasted,  because  the  hay  from  which  the 
seed  has  been  threshed,  although  undoubtedly  not  so  good  as  it  would  have  been 
had  its  vegetation  been  less  prolonged,  may  still  always  be  used.  If  the  soil  of 
the  new  meadow  is  adapted  for  the  production  of  red  clover,  it  will  in  general  be 
advisable  to  mix  some  of  the  seed  of  this  plant  among  that  which  we  arc  aboot 
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to  sow,  because  it  does  not  fail  until  about  the  second  or  third  year,  at  which 
period  the  other  plants  have  not  acquired  their  luxuriance ;  but  we  must  always 
make  it  a  rule  to  mow  the  cloyer  as  it  begins  to  flower,  and  not  allow  it  to  com- 
plete Its  vegetation,  or  it  will  iniure  the  other  plants  which  do  not  grow  so  rap- 
idly. When  this  point  is  attended  to,  it  will  retard  the  growth  of  the  other 
plants  but  little,  and  they  will  shoot  up  and  occupy  the  vacant  space  left  as  soon 
as  it  is  mown. 

Some  close  and  attentive  observers  have  pretended  to  perceive  a  kind  of  rota- 
tion among  the  various  grasses  with  which  meadow  land  is  covered  ;  that  is  to 
say,  they  assert  that  after  a  certain  number  of  years  those  grasses  which  were 
previously  most  numerous  are  no  longer  found,  but  in  their  stead  others,  which, 
m  their  turn,  again  sire  place  to  fresh  varieties.  This  may  have  arisen  from 
various  causes  which  escaped  the  notice  of  these  persons ;  nevertheless,  this  as- 
sertion ought  to  be  farther  inquired  into. 

The  quantity  of  hay  grown  on  any  particular  spot  being  generally  proportion- 
ate to  its  quality,  when  no  bad  or  iniurious  weed  is  mixed  with  the  herbage,  we 
can  almost  always  determine  the  value  of  meadow  land  by  reference  to  the  quan- 
tity of  hay  which  it  produces.  It  is  equally  difficult  to  arrange  the  various 
qualities  of  meadow  land  under  heads  or  classes  as  it  is  to  arrange  arable  land  in 
a  similar  way,  because  there  are  so  many  gradations  or  shades  of  quality  that  it  is 
almost  impossible  to  define  where  one  class  ends  and  another  begins.  It  is,  how- 
ever, quite  sufficient  for  our  purpose,  and  agreeable  to  our  classification  of  arable 
land  under  six  heads,  to  divide  meadows  into  a  like  number  of  classes,  taking  as 
the  ground  work  of  this  division  chiefly  the  quantitv  of  hay  yielded  bv  them,  and 
in  the  lower  classes  being  slightly  influenced  by  the  quality  as  well.  The  fol- 
lowing are  the  divisions : 

Pint  d4Ut.  Meadows  which  yield  at  two  catting^  2,400  lbs.  of  fodder  or  more  per  acre.  To 
this  claiH  belong  all  those  which  can  be  watered  at  proper  times  and  seasons,  either  by  irriga- 
tion or  inondation  ynih  good  wafer,  and  the  soil  of  which  contains  a  considerable  proportion  of 
mild  homosL 

Second  cla$9.  Meadows  which  annoally  yield  from  1,700  to  2,300  lbs.  of  good  fodder.  To  this 
belong  meadows  of  the  same  kind  as  those  in  class  the  first,  bat  the  soil  of  which  contains  less 
homns;  we  may.  however,  fremiently  rank  nnder  this  head  elevated  meadows,  which  receive 
the  fertilizing  moisture  which  drains  fiom  arable  lands,  and  yield  a  product  varying  from  1,700  to 
2,400  lbs. 

Third  cla»9.  Meadows  which  prodnce  from  1,200  to  1.600  Iba  of  ibdder,  composed  of  fine 
sweet-flavored  ffrass.  To  this  class  in  general  belong  meadows  sitnated  in  valleys  and  on  low 
groxmds  which  nave  a  proper  degree  of  humidity,  but  which  do  not  enjov  the  advantages  arising 
from  fertilizing  ioundauons  or  irrigatioo. 

Fourth  dast.  Meadows  which  proauoe  an  equal  or  even  a  larger  quantity  of  fodder,  but 
which  is  coarse  and  rank,  and  intermixed  with  weeds  and  unwholesome  grasses.  To  this  class 
belong  all  those  which  suffer  from  excess  of  humidity,  and  have  no  drainage,  and,  consequently, 
in  which  there  is  an  accumulation  of  standing  water  always  existing  in  the  subsoü,  which,  find- 
ing no  vent,  spreads  itself  and  stagnates  on  the  surface.  Meadows  situated  near  forests,  by  which 
they  are  much  overshadowed,  appertain  to  this  class.  These  frequently  yield  a  great  deal  of 
ibdder,  but  it  is  not  nutritious,  nor  has  it  an  agreeable  flavor. 

Fifth  dofi».  Meadows  which  yield  from  800  to  1,100  lbs.  of  fodder.  To  this  class  belong  those 
which  have  not  sufficient  moisture,  and  are  naturally  prone  to  suffer  from  drouth. 

8ixtk  clns$.  Meadows  which  produce  less  than  800  lbs.  of  fodder,  and  in  which  the  herbage, 
though  luxuriant,  is  of  an  acid  nature,  and  chiefly  composed  of  plants  of  the  sprat,  junci,  or  can- 
ces  kind.    To  this  class  belong  dry  as  weU  as  marshy,  acid  meadows. 

In  making  this  classification,  I  have  supposed  the  meadows  to  be  always  care- 
fully attended  to ;  that  is  to  say,  the  mole-hills  leveled,  the  ditches  cleared  out, 
and  the  land  properly  watered  ;  but  I  have  not  supposed  them  to  be  manured,  for 
even  the  worst  meadow  land  may  be  so  improved  and  benefited  by  manuring 
as  speedily  to  yield  a  crop  almost  equal  to  that  of  meadows  of  the  first  and  second 
class. 

It  has  often  been  asked,  what  is  the  proportion  between  the  value  of  meadow 
and  arable  land  ?  Many  agriculturists  have  exaggerated  the  value  of  the  former 
in  proportion  to  that  of  the  latter,  because,  as  they  justly  observe,  if  it  were  not 
for  meadows  the  fertility  of  arable  land  could  not  be  maintained.  Others,  on  the 
contrary,  have  depreciated  meadow  land  considerably  below  its  actual  value,  on 
the  plea  that  by  a  judicious  cultivation  of  fodder  plants,  much  more  food  for  live 
stock  can  be  raised  on  arable  than  on  meadow  land. 

The  value  of  meadows  as  well  as  that  of  arable  land  results  from  and  is  deter- 
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mined  by  the  amount  yielded  bv  their  produce,  after  the  deduction  of  all  expaoses. 
But  the  value  of  fodder  is  mucn  more  difficult  to  determine  than  that  of  grain,  be- 
cause in  general  it  is  less  salable. 

In  places  where  there  are  Urge  markets  for  fodder  and  a  great  demand,  we 
must  distinguish  between  the  price  at  which  it  would  sell  and  the  value  of  it 
when  consumed  at  home.  The  former  depends  upon  locality,  and  is  highest  in 
the  neighborhood  of  large  towns,  or  in  places  whence  its  water  carriage  is  easy 
and  cheap.  No  general  average  whatever  can  be  given.  Th^  value  ofthat  con- 
sumed on  the  farm  also  varies.  It  is  usually  increased  when  there  is  a  scarcitr 
of  provision  for  the  winter  feeding  of  the  stock  and  the  production  of  manure.  In 
places  where  the  crops  yield  a  great  deal  of  straw,  ana  where  the  soil  is  fiiTor- 
able  to  the  growth  of  clover,  lucerne,  and  other  kinds  of  herbage  which  consti- 
tute good  f(3der  for  cattle,  the  grass  and  hay  of  natural  meadows  may  be  more 
easily  dispensed  with  ;  and  in  places  where  we  are  sure  of  obtaining  from  an 
acre  of  arable  land  much  more  fodder  than  would  have  been  produced  by  an 
equal  extent  of  meadow  land,  besides  defraying  the  expenses  of  cultivation,  the 
latter  will  not  be  more  valuable  than  the  former ;  indeed,  in  the  opinion  of  many 
persons,  it  will  be  of  less  value.  But  where  the  arable  land  is  not  adapted  for 
the  cultivation  of  fodder  plants,  the  value  of  hay,  and  with  it  that  of  meadow 
land,  is  increased.  The  more  need  there  is  of  manure  for  the  fields  the  more 
highly  will  meadow  bind  in  general  be  valued,  especially  where  the  soil  is  of  a 
dry,  sandy  nature,  because  the  produce  of  the  arable  land  then  depends  entirely 
upon  the  meadows.  On  the  other  hand,  we  now  and  theti,  though  not  oAen, 
find  countries  in  which  meadow  land  is  so  plentiful,  and  where  there  is  such  an 
excess  of  hay  of  which  there  is  no  means  of  disposing,  that  meadows  are  es- 
timated at  a  much  less  value  than  arable  land. 

As  we  have  before  observed,  the  value  of  fodder  is  alwap  variable,  and  d^ 
pends  a  great  deal  on  locality.  Nevertheless,  on  an  average,  in  those  places 
where  there  is  neither  a  scarcity,  a  great  demand,  nor  a  superabundance  of  it, 
100  lbs.  of  hay  may  be  regarded  as  equal  to  one-third  of  a  bushel  of  rye,  Berlin 
measure,  provided  that  it  be  ^food  in  quality  and  nutritious ;  but  if,  on  the  con- 
trary, it  be  of  a  bad  quality,  it  will  only  be  worth  a  quarter  of  a  bushel  of  rye; 
therefore,  if,  as  is  generally  the  case,  a  bushel  be  valued  at  one  rix-dollar,  the 
value  of  100  lbs.  of  good  hay  will  be  about  eight  groschen,  and  that  of  100  lbs. 
of  bad  hay  about  six  groschen.  At  this  price  it  may  usually  be  profitably  used 
in  the  rearing  of  cattle,  provided  that  the  breed  most  favorable  to  the  locality  is 
chosen.  I  need  not  observe  that  this  value,  when  reduced  to  money,  will  rise 
and  fall  with  the  price  of  ^ain. 

When  the  value  of  hay  is  once  known,  that  of  meadow  land  may  easily  be  as- 
certained by  reckoning  the  amount  of  hay  which  it  has  produced,  and  deducting 
the  current  expenses.  In  order  to  calculate  the  expenses,  we  must  not  consider 
merely  the  quantity  of  hay,  but  must  compare  this  quantity  with  the  extent  of 
ground  which  has  produced  it.  For  a  gooa  meadow  will  scarcely  cost  more  for 
mowinff  than  a  poorer  one  of  the  same  extent,  for  the  haymakers*  wages  will  be 
much  tne  same  in  each  case.  The  cost  of  carrying  the  bay,  loading,  unloadingi 
and  forming  the  haycocks,  depends  more  on  the  quantity  of  the  prcäluce  than  on 
the  extent  of  the  land.  Besides,  these  expoises  are  considerably  varied  by  tbe 
distance  at  which  the  meadows  lay  from  the  farm  buildings.  The  expenses  at- 
tending the  getting  in  of  hay  from  meadows  at  a  considerable  distance  from  tbe 
farm  buildings  are  often  douole  those  of  meadows  situated  nearer  home ;  tbere* 
fore  no  general  avera«^e  can  be  made  on  this  point.  We  may,  however,  consider 
that  the  cost  of  mowmg  an  acre  of  meadow  land  twice  will  oe  as  follows : 

Riz-doL  Orot. 

Meadow  land  of  the  fint  da« 1  IdperacfO. 

"              seoond 1  10 

**              third 1  8 

«               fomlh 1  8 

And  die  oou  of  a  nngrle  cotting  or  mowing  of  meadow  land  of  the 

fifth  da« 0  18 

••               sixth 0  1« 

According  to  the  above  data,  if  we  deduct  the  expenses  of  the  crop  from  the 
value  of  the  fodder,  we  shall  find  that  one  acre  of  meadow  land 


Biz.  Grot.            RfaL  <2r« 

Of  the  fintclsM,  100  lb«,  being  valaed  at  irix-doUar,  the  whole  will  make  8  0  net  prod.«  IS 

"      «econd      lOOlbs { 6      16 5  1« 

"      third         lOOlba J 4      16 S  8 

**      fbarih       100  lbs { ft       4 0  90 

"      fifth           lOOlbe 4 9        8 1  14 

"      sixth         lOOlbe { 9       0 1  19 

If  we  endeayor  to  determine  the  value  of  arable  land  by  estimates  founded  oa 
the  triennial  rotation  with  a  fallow,  we  shall  find  that  the  value  of  meadow  land 
of  the  same  class  will  prove  much  higher  in  proportion.  But  we  must  remem- 
ber that  in  this  estimate  all  the  divers  expenses  of  cultivation  are  placed  to  ara- 
ble land,  while,  with  the  meadow  land,  nothing  but  that  attending  the  getting 
in  of  the  crop  is  reckoned,  and  that  the  arable  land  yields  straw  and  pasturage 
as  well  as  otner  crops.  From  this  I  should  be  inclined  to  think  that  the  relative 
value  of  a  field  and  a  meadow  of  the  same  class  would  be  as  two  to  three,  if,  as 
I  have  before  said,  the  circumstances  of  the  locality  are  such  as  not  to  afiect  this 
proportion.  It  is  on  this  account  that  I  have  been  induced  to  divide  meadows 
mto  six  classes  rather  than  into  any  other  number,  altboueh  perfectly  aware  that, 
from  the  infinite  variations  of  the  average  produce,  I  ought  to  have  established  a 
^  larger  number  of  gradations. 

I  have  already  stated  that  although  inundations  are  so  beneficial  to  meadows, 
and  when  occurring  at  proper  seasons  so  calculated  to  increase  their  value  and 
raise  them  to  a  higher  class,  yet  they  render  their  produce  uncertain  ;  it  is,  there- 
fore, seldom  that  the  crop  of  hay  from  meadows  exposed  to  spontaneous  inunda- 
tions can  be  depended  upon,  because  these  may  ana  frequently  do  occur  at  most 
unseasonable  times.  Nevertheless,  this  casualty  has  its  degrees ;  and  there  are 
cases  where  the  occurrence  of  inundations  are  only  to  be  feared  when  there  is  a 
superabundance,  or  extra  supply,  of  water ;  while  there  are  others  in  which  it 
occurs  but  once  in  two  years.  This  consideration  makes  a  great  difference  in  the 
value  of  meadow  land.  There  are  many  meadows  which  used  regularly  to  yield 
a  luxuriant  crop,  but  which  now,  from  the  formation  of  sand  banks  or  the  raising 
of  the  bed  of  the  river,  jrield  but  an  uncertain  amount  of  produce. 

It  is  even  more  essential  in  meadow  than  in  arable  land  that  the  surface  of  the 
ground  should  be  perfectly  level,  especially  when  the  meadows  are  to  be  irri- 
gated, either  by  natural  or  artificial  means,  for  without  this  uniformity  there 
will  be  danger  of  the  water  remaininfi"  and  stagnating  in  the  hollows,  while  it 
never  reaches  the  higher  spots.  Meadows,  the  surface  of  which  is  not  even, 
bear  a  very  unequal  crop :  m  dry  stasons  the  lowest  paru  yield  most,  and  in  wet 
seasons  the  highest  parts  ;  consequently,  it  is  not  easy  to  calculate  by  anv  gene- 
ral average  the  amount  of  produce  which  may  be  expected  from  them.  Besides, 
where  the  surface  is  very  uneven,  the  hay  cannot  be  mown  without  difllculty. 

I  have  already  stated  that  the  distance  of  the  meadows  from  the  farm  build- 
ings will  cause  a  difference  in  the  expense  of  getting  in  the  crop ;  besides,  meadow 
land  is  always  more  valuable  the  nearer  it  lies  to  the  agricultural  establishment, 
OQ  account  of  its  then  being  more  under  the  eye  of  the  master,  and  consequently 
receiving  greater  attention.  When  it  is  thus  situated,  every  thing  that  happens 
to  it,  every  evil,  can  be  at  once  detected,  repaired  and  obviated ;  whereas,  ii  the 
meadow  were  farther  off,  the  mischief  might  become  serious  before  it  could  be 
discovered.  It  is  of  peculiar  importance  that  the  meadows  should  be  near  to  the 
farm  buildings  in  those  places  wnere  urine  or  liquid  manures  are  used. 

A  clever  man  who  is  called  upon  to  estimate  meadow  lands  will  take  into  con- 
sideration the  possibility  of  procuring  irrigation  for  them  by  means  of  new  ar- 
rangements ;  or,  if  they  are  already  irrigated,  he  will  calculate  the  means  of 
improving  the  existing  arrangement,  as  well  as  of  otherwise  ameliorating  the 
soil,  and  will  carefully  compare  in  his  own  mind  the  expenses  of  these  improve- 
ments, with  the  benefits  which  may  be  expected  to  accrue  from  them. 

It  is  a  very  essential  point  that  no  mole-hills  should  be  suffered  to  exist  on 
meadow  land.  These  excrescences  are  chiefly  found  on  dry  meadows,  and  on  the 
highest  parts  of  the  land,  as  it  is  there  that  the  moles  retire  when  driven  from 
the  lower  places  by  moisture.  Irrigated  meadows,  which  can  always  be  main- 
tained in  a  proper  state  of  humidity,  are  in  general  most  exempt  from  mole-hills. 
Wherever  the  removal  of  these  evils  is  not  carefully  attended  to,  not  only  will 
the  operation  of  mowing  be  rendered  difficult,  and  a  circle  be  left  standing  round 
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mined  by  the  amount  yielded  by  their  produce,  after  the  deduction  of  all  expaso. 
But  the  value  of  fodder  is  much  more  difficult  to  determine  than  that  of  grain,  be- 
cause in  general  it  is  less  salable. 

In  places  where  there  are  large  markets  for  fodder  and  a  great  demand,  we 
must  distinguish  between  the  price  at  which  it  would  sell  and  the  yalue  of  it 
when  consumed  at  home.  The  former  depends  upon  locality,  and  is  highest  in 
the  neighborhood  of  large  towns,  or  in  places  whence  its  water  carriage  is  easy 
and  cheap.  No  general  average  whatever  can  be  given.  Th^  value  ofthat  con- 
sumed on  the  farm  also  varies.  It  is  usually  increased  when  there  is  a  scarcity 
of  provision  for  the  winter  feeding  of  the  stock  and  the  production  of  manure.  In 
places  where  the  crops  yield  a  great  deal  of  straw,  and  where  the  soil  is  faror- 
abie  to  the  growth  of  clover,  lucerne,  and  other  kinds  of  herbage  which  consti- 
tute good  f(äder  for  cattle,  the  grass  and  hay  of  natural  meadows  may  be  more 
easily  dispensed  with  ;  and  in  places  where  we  are  sure  of  obtaining  from  an 
acre  of  arable  land  much  more  fodder  than  would  have  been  produced  by  an 
equal  extent  of  meadow  land,  besides  defraying  the  expenses  of  cultivation,  the 
latter  will  not  be  more  valuable  than  the  former ;  indeed,  in  the  opinion  of  many 
persons,  it  will  be  of  less  value.  But  where  the  arable  land  is  not  adapted  for 
the  cultivation  of  fodder  plants,  the  value  of  hay,  and  with  it  that  of  meadow 
land,  is  increased.  The  more  need  there  is  of  manure  for  the  fields  the  more 
highly  will  meadow  land  in  general  be  valued,  especially  where  the  soil  is  of  a 
dry,  sandy  nature,  because  the  produce  of  the  arable  land  then  depends  entirely 
upon  the  meadows.  On  the  other  hand,  we  now  and  theü,  though  not  often, 
find  countries  in  which  meadow  land  is  so  plentiful,  and  where  there  is  such  an 
excess  of  hay  of  which  there  is  no  means  of  disposing,  that  meadows  are  es- 
timated at  a  much  less  valu«  than  arable  land. 

As  we  have  before  observed,  the  value  of  fodder  is  always  variable,  and  de- 
pends a  ereat  deal  on  locality.  Nevertheless,  on  an  average,  in  those  places 
where  there  is  neither  a  scarcity,  a  great  demand,  nor  a  superabundance  of  it, 
100  lbs.  of  hay  may  be  regarded  as  equal  to  one-third  of  a  bushel  of  rye,  Berlin 
measure,  provided  that  it  be  ^ood  in  quality  and  nutritious ;  but  if,  on  the  con- 
trary, it  be  of  a  bad  quality,  it  will  omy  be  worth  a  Quarter  of  a  bushel  of  rye; 
therefore,  if,  as  is  generally  the  case,  a  bushel  be  valued  at  one  rix-doUar,  the 
value  of  100  lbs.  of  good  hay  will  be  about  eight  groschen,  and  that  of  100  lbs. 
of  bad  hay  about  six  groschen.  At  this  price  it  may  usually  be  profitably  used 
in  the  rearing  of  cattle,  provided  that  the  breed  most  favorable  to  the  locality  is 
chosen.  I  need  not  observe  that  this  value,  when  reduced  to  money,  will  rise 
and  fall  with  the  price  of  ^ain. 

When  the  value  of  hav  is  once  known,  that  of  meadow  land  may  easily  be  as* 
certained  by  reckoning  the  amount  of  hay  which  it  has  produced,  and  deducting 
the  current  expenses.  In  order  to  calculate  the  expenses,  we  must  not  consider 
merely  the  quantity  of  hay,  but  must  compare  this  quantity  with  the  extent  of 
ground  which  has  produced  it.  For  a  good  meadow  will  scarcely  cost  more  for 
mowing  than  a  poorer  one  of  the  same  extent,  for  the  havmakers'  wages  will  be 
much  the  same  in  each  case.  The  cost  of  carrying  the  nay,  loading,  unloading, 
and  forming  the  haycocks,  depends  more  on  the  quantity  of  the  prcäuce  than  on 
the  extent  of  the  land.  Besides,  these  expenses  are  considerably  varied  by  the 
distance  at  which  the  meadows  lay  from  the  farm  buildings.  The  expenses  at- 
tending the  getting  in  of  hav  from  meadows  at  a  considerable  distance  from  the 
farm  buildings  are  often  douole  those  of  meadows  situated  nearer  home ;  there- 
fore no  general  averafi^e  can  be  made  on  this  point.  We  may,  however,  consider 
that  the  cost  of  mowmg  an  acre  of  meadow  land  twice  will  be  as  follows : 

Rix-doL    Grot. 

Meadow  land  of  the  first  doM 1  ISperacfe. 

«              aeoond I  10 

«               third I  8 

"              foarth 1  8 

And  the  ooat  of  a  aingle  catting  or  mowmg  of  meadow  land  of  the 

fifth  class 0  18 

-               sixth 0  I« 

According  to  the  above  data,  if  we  deduct  the  expenses  of  the  crop  firom  the 
value  of  the  fodder,  we  shall  find  that  one  acre  of  meadow  land 
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Rix.  Qgm.            Rix.  Or. 

Of  the  BntclMS»  100  Ibc  being  valaad  at  )rix-doIlar,  the  whole  will  make  8  Onetpiod.9  IS 

"      Moond      lOOlbs { «      16 5  16 

"      third         lOOlbi 1 4      16 3  8 

«      feorth        lOOlbi 1 9        4 0  80 

«      fifth           lOOlbs f 8        8 1  14 

•'      aixth        lOOlb» i 8       0 1  18 

If  we  endeaYor  to  determine  the  yalue  of  arable  land  by  estimates  founded  on 
the  triennial  rotation  with  a  fallow,  we  shall  find  that  the  value  of  meadow  Und 
of  the  same  class  will  prove  much  higher  in  proportion.  But  we  must  remem- 
ber that  in  this  estimate  all  the  divers  expenses  of  cultivation  are  placed  to  ara- 
ble land,  while,  with  the  meadow  land,  nothing  but  that  attending  the  getting 
in  of  the  crop  is  reckoned,  and  that  the  arable  land  yields  straw  and  pasturage 
as  well  as  other  crops.  From  this  I  should  be  inclined  to  think  that  the  relative 
value  of  a  field  and  a  meadow  of  the  same  class  would  be  as  two  to  three,  if,  as 
I  have  before  said,  the  circumstances  of  the  locality  are  such  as  not  to  affect  this 
proportion.  It  is  on  this  account  that  I  have  been  induced  to  divide  meadows 
mto  six  classes  rather  than  into  any  other  number,  although  perfectly  aware  that, 
from  the  infinite  variations  of  the  average  produce,  I  ought  to  have  established  a 
larger  number  of  gradations. 

I  have  already  stated  that  although  inimdations  are  so  beneficial  to  meadows, 
and  when  occurring  at  proper  seasons  so  calculated  to  increase  their  value  and 
nuse  them  to  a  higher  class,  yet  they  render  their  produce  uncertain  ;  it  is,  there- 
fore, seldom  that  the  crop  of  bay  from  meadows  exposed  to  spontaneous  inunda- 
tions can  be  depended  upon,  because  these  may  and  frequently  do  occur  at  most 
unseasonable  times.  Nevertheless,  this  casualty  has  its  degrees ;  and  there  are 
eases  where  the  occurrence  of  inundations  are  only  to  be  feared  when  there  is  a 
superabundance,  or  extra  supply,  of  water ;  while  there  are  others  in  which  it 
occurs  but  once  in  two  years.  This  consideration  makes  a  great  difierence  in  the 
value  of  meadow  land.  There  are  many  meadows  which  used  regularly  to  yield 
a  luxuriant  crop,  but  which  now,  from  the  formation  of  sand  banks  or  the  raising 
of  the  bed  of  the  river,  yiM  but  an  uncertain  amount  of  produce. 

It  is  even  more  essential  in  meadow  than  in  arable  land  that  the  surface  of  the 
ground  should  be  perfectly  level,  especially  when  the  meadows  are  to  be  irri- 
gated either  by  natural  or  artificial  means,  for  without  this  uniformity  there 
will  be  danger  of  the  water  remaining  and  stagnating  in  the  hollows,  while  it 
never  reaches  the  higher  spots.  Meadows,  the  surface  of  which  is  not  even, 
bear  a  very  unequal  crop :  m  dry  stosons  the  lowest  parts  yield  most,  and  in  wet 
seasons  the  highest  parts  ;  consequently,  it  is  not  easy  to  calculate  by  any  gene- 
ral average  the  amount  of  produce  which  may  be  expected  from  them,  besides, 
where  the  surface  is  very  uneven,  the  hay  cannot  be  mown  without  difliculty. 

I  have  already  stated  that  the  distance  of  the  meadows  from  the  farm  build- 
ings will  cause  a  difference  in  the  expense  of  getting  in  the  crop ;  besides,  meadow 
land  is  always  more  valuable  the  nearer  it  lies  to  the  agricultural  establishment, 
on  account  of  its  then  being  more  under  the  eye  of  the  master,  and  consequently 
receiving  greater  attention.  When  it  is  thus  situated,  every  thing  that  happens 
to  it,  every  evil,  can  be  at  once  detected,  repaired  and  obviated ;  whereas,  if  the 
meadow  were  farther  off,  the  mischief  might  become  serious  before  it  could  be 
discovered.  It  is  of  peculiar  importance  that  the  meadows  should  be  near  to  the 
farm  buildings  in  those  places  wnere  urine  or  liquid  manures  are  used. 

A  clever  man  who  is  called  upon  to  estimate  meadow  lands  will  take  into  con- 
sideration the  possibility  of  procuring  irrigation  for  them  by  means  of  new  ar- 
rangements ;  or,  if  they  are  already  irrigated,  he  will  calculate  the  means  of 
improving  the  existing  arrangement,  as  well  as  of  otherwise  ameliorating  the 
soil,  and  will  carefully  compare  in  his  own  mind  the  expenses  of  these  improve- 
ments, with  the  benefits  which  may  be  expected  to  accrue  from  them. 

It  is  a  very  essential  point  that  no  mole-hills  should  be  suffered  to  exist  on 
meadow  land.  These  excrescences  are  chiefly  found  on  dry  meadows,  and  on  the 
highest  parts  of  the  land,  as  it  is  there  that  the  moles  retire  when  driven  from 
the  lower  places  by  moisture.  Irrigated  meadows,  which  can  always  be  main- 
tained in  a  proper  state  of  humidity,  are  in  general  most  exempt  from  mole-hills. 
Wherever  the  removal  of  these  evils  is  not  carefull]^  attended  to,  not  only  will 
the  operation  of  mowing  be  rendered  difficult,  and  a  circle  be  led  standing  round 
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them,  which  oumot  be  cut ;  but  these  mole-hilU  will  furnish  a  retreat  for  mice, 
ants,  and  other  insects  or  vermin,  and  increase  in  size  to  such  an  extent  that 
eventually  the  meadow  resembles  a  church-yard  instead  of  a  pasture  land.  These 
excrescences  should  therefore  be  cut  down  twice  a  year :  in  the  spring,  when  the 
grass  is  just  beginning  to  grow  ;  and  immediately  after  the  first  crop  has  been 
gathered  in.  Where  this  is  carefully  attended  to,  these  hills  will  not  injure  mea- 
dows of  some  age  closely  covered  with  grass,  but  rather  benefit  them,  because 
by  this  means  fresh  earth  will  be  brought  to  the  surface  and  extended  over  the 
ground,  which  is  exceedingly  beneficial  to  the  grass. 

Instruments  of  manual  labor  are  in  general  made  use  of  for  the  purpose  oflev- 
eling  these  excrescences,  as  a  spade,  shovel,  or  fork  ;  and  care  is  taken  that  the 
soil  shall  be  uniformly  distributed  :  sometimes  horse  implements  are  employed, 
among  which  that  harrow,  a  description  of  which  will  be  found  in  mv  Beschreib 
bung  der 'Neuesten  Ackergaraethe,  heft  ii.  taf.  7,  appears  to  me  to  be  best  adapt- 
ed for  this  purpose.  The  harrow  to  which  I  refer  is  furnished  with  sharp  irons 
in  the  front,  while  its  hinder  part  is  garnished  with  a  quantity  of  interlaced  thorn 
bushes.  It  fulfils  all  the  purposes  for  which  it  is  employed  very  efiectually, 
without  materially  injuring  the  turf;  breaking;  down  every  mole-hill  and 
spreading  the  earth  over  the  surface  around  ;  besides,  the  expense  attending  its 
use  is  much  less  than  that  of  performing  this  operation  with  instrumenu  of 
manual  labor. 

It  is  very  difficult  to  level  and  get  rid  of  old  grass-grown  mole-hills.  If  we  con^ 
tent  ourselves  with  removing  them,  a  bare  space  is  left  which  does  not  become 
covered  with  grass  for  some  years.  The  best  plan,  therefore,  is  to  cut  through 
the  layer  of  crass  or  sward  by  which  they  are  covered  with  a  spade  in  a  cross 
direction,  hollow  out  the  internal  part  or  mould,  distribute  it  around,  and  then 
lay  the  turf  down  flat  on  the  places  where  the  hills  stood.  On  meadows  of  con- 
siderable extent,  a  horse  instrument  termed  a  meadow-plane  or  leveler,  or,  as 
some  call  it,  a  Hungarian  plow,  is  made  use  of  for  this  purpose.  It  is  a  kind  ot 
sledge,  having  four  cross-pieces,  the  first  and  third  of  which  are  armed  with 
sharp  irons  in  the  form  of  a  rake,  and  the  second  and  fourth  with  teeth  resem- 
bling those  of  a  harrow.  This  instrument  penetrates  into  the  earth,  tears  and 
breaks  almost  all  the  turf  of  the  meadow,  and  levels  it  beautifully ;  but  it  re- 
quires a  team  of  at  least  six  horses  to  put  it  in  action.  After  it  has  been  made 
use  of,  the  meadow  is  harrowed  in  round  harrowing,  and  then  rolled.  Notwith- 
standing the  cost  of  this  instrument,  this  has  been  proved  to  be  the  least  ex- 
pensive way  of  reestablishing  the  fertility^  of  meadows  that  are  much  infested 
with  these  small  elevations.  The  breaking  up  of  the  layer  of  turf  admits  of 
clover  and  other  plants  adapted  to  the  nature  of  the  soil  being  sown.  This 
operation  may  be  considered  as  a  kind  of  semi-cultivation,  and  may  be  efifected 
without  altogether  destroying  the  old  sward. 

There  is  a  great  diversity  of  opmiou  with  regard  to  the  expediency  of  submit- 
ting meadow  land  to  the  action  of  the  plow  for  a  certain  period.  Some  persons 
advocate  this  course  of  proceeding,  and  consider  it  as  in  every  way  benenciai  to 
the  meadow ;  while  others,  on  the  contrary,  condemn  it  as  injurious  and  preju- 
dicial. 

It  is  necessary,  in  the  first  place,  to  distinguish  between  those  cases  in  which 
the  meadow  is  broken  up  for  the  purpose  of  being  ameliorated,  and  those  in 
which  this  operation  is  performed  with  the  view  of  deriving  a  larger  profit  from 
the  soil  than  it  would  have  yielded  as  meadow  land,  by  sowmg  it  with  a  rotation 
of  other  products. 

In  the  latter  case,  a  regular  rotation  is  often  established  on  it,  which  compre- 
hends pasturage  as  well  as  the  cultivation  of  com  and  products  of  various  kinds ; 
for  the  land,  after  having  borne  these  crops,  is  laid  down  to  grass  for  a  certain 
number  of  years,  and  sown  with  clover  and  other  grass  seeds.  But  this  can  only 
be  done  where  the  soil  is  equally  well  adapted  for  meadow  land  and  (or  the  pro- 
duction of  com.  Wherever  it  is  intended  to  reestablish  the  ground  as  meadow 
land,  the  following  mles  must  be  carefully  observed : 

1.  We  moflt  take  care  to  avoid  exhausting  the  soil  bv  makhig  it  prodaco  too  many  cropi  of  com, 
bm  mutt,  OB  the  contrary,  carefully  bosband  its  natural  fertility. 

9.  We  must  not  fail  to  manure  plentifully  for  tbe  last  crop  which  it  is  to  produce  preYWua  lo  iia 
acain  befakg  laid  down  ftnr  meadow  land ;  and  tfaia  is  the  more  neceaaaiy  woei«  the  soil  has  been 
red  with  lime  to  prepare  it  fiir  the  cropa  of  grain. 
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3.  While  the  floQ  is  tilled,  every  care  mxM  be  taken  to  eradicate  and  destroy  all  those  weeds 
which  mnltiply  bv  means  of  their  roots,  otherwise  they  will  attain  such  vigor  as  to  extend  them- 
selves over  uie  whole  of  the  meadow. 

Large  cro^  which  mav  thus  be  derived  from  meadow  land,  especially  where 
the  sou  is  mild,  rich,  aaa  neither  too  wet  nor  too  dry,  by  the  cultivation  of  hemp, 
tobacco,  large  cabbages,  &c. :  these  crops,  I  say,  are  extremely  profitable,  and 
wül  be,  even  if  the  meadow  should  afterward  yield  less  herbage.  This,  howev- 
er, will  never  be  the  case,  if,  after  observing  the  three  rules  I  have  just  laid  down, 
a  proper  quantity  of  clover  and  other  grass  seeds  are  sown  ;  but  where  these  pre- 
cautions have  been  neglected,  it  will  too  frequently  occur. 

But  if,  on  the  other  hand,  it  is  proposed  to  break  up  the  meadow  in  order  that 
it  may  produce  new  and  better  ^ss,  such  a  proceeding  can  only  prove  beneficial 
when  tne  herbage  is  choked  with  weeds  which  are  thus  to  be  destroyed :  under 
no  othet^  circumstances  can  I  recommend  it.  Many  a^iculturists  break  up  their 
meadows  for  the  purpose  of  destroying  moss,  but  their  object  would  have  been 
much  better  attained  had  they  spread  manure  or  new  earth  over  the  soil.  If 
only  one  single  crop  of  grain — ^as,  for  example,  oats — is  taken  after  the  texture 
of  tne  soil  is  thus  broken  up,  the  soil  will  be  impoverished  unless  manure  is  add- 
ed to  it ;  the  meadow  will  be  in  a  worse  state  than  it  was  before,  and  the  moss 
'  will  soon  reappear.  Wherever  it  is  possible  to  procure  a  sufficiency  of  manure, 
a  fiur  better  ecect  will  result  from  its  application  than  would  have  been  produced 
by  breaking  up  the  sward.  But  a  single  plowing  is  seldom  sufficient  to  destroy 
the  weeds  which  infest  meadow  land ;  on  the  contrary,  the  loosening  of  the  soil 
seems  rather  to  favor  their  vegetation. 

In  order  to  destroy  and  completely  eradicate  them,  we  must  make  up  our  minds 
to  bestow  a  thorough  dead  fallow  on  the  ground,  or  else  to  have  recourse  to  an 
operation  which  is  more  prompt  and  efficacious  in  its  effects — namely,  paring  and 
burning  the  layer  of  turf.  I  must,  therefore,  refer  my  readers  to  what  I  have 
already  said  respecting  the  manner  in  which  newly  cleared  land  ought  to  be 
treated. 

I  have  already  sufficiently  described  the  manner  in  which  meadows  should  be 
sown  on  which  the  layer  of  turf  has  been  destroyed  by  the  plow  ;  but  my  readers 
have  totally  misunderstood  me  if  they  imagine  that  it  was  my  intention  to  advo- 
cate the  reproduction  of  grass  on  them  being  left  to  the  operation  of  Nature.  I 
have  met  with  cases,  certainly,  in  which  the  meadows  have  thus  succeeded  bet- 
ter than  when  most  carefully  «own ;  but  we  cannot  always  anticipate  such  good 
results,  as  accident  may  lodge  the  worst  as  well  as  the  best  seeds  in  the  finround. 
It  has  not,  as  yet,  been  positively  determined  which  are  the  best  kinds  of  seed, 
and  those  most  calculated  to  flourish  in  certain  soils. 

For  rich  meadow  land  impregnated  with  humus,  loose  and  moderately  moist, 
nothing  can  be  more  likely  to  answer  and  produce  a  good  crop  of  herbac^e  than  a 
mixture  of  meadow  fox-tail  grass  (alopecurits  pratensis)  and  rough  and  smooth- 
stalked  meadow  grass  {poa  trivialis  et  pt^atensis),  either  with  or  without  clover. 
These  seeds  produce  a  luxuriant  and  vigorous  layer  of  grass ;  their  vegetation  is 
continuous,  and  they  soon  shoot  up  anresh  after  having  been  mown ;  besides 
which,  their  flavor  is  very  agreeable  to  cattle.  But  the^r  require  a  soil  possessing 
all  the  aforesaid  qualities,  and,  if  sown  on  land  which  is  deficient  in  them,  pro- 
duce only  scanty  and  patchy  herbage. 

I  cannot  take  upon  myself  to  determine  what  kinds  of  seed  should  be  chosen 
for  the  purpose  of  sowing  meadows  of  an  inferior  quality,  especially  if  these 
meadows  are  intended  to  last  for  any  period  of  time.  When  we  come  to  treat 
of  the  cultivation  of  fodder  plants,  we  shall  have  to  speak  of  some  kinds  of 
grasses  which  are  peculiarly  adapted  for  raised  pasture  land,  or  fields  sit- 
uated on  hills  or  mountains,  and  which  will  not  bear  being  transformed  into 
meadows. 

Some  persons  think  that  a  newly  formed  meadow  should  not  be  mown  at  first, 
but  that  Its  herbage  should  be  eaten  ofi*  by  cattle.  Others  are  of  a  contrary  opin* 
ion.  While  others,  again,  believe  that  the  best  way  of  rendering  a  meadow  lux- 
uriant is  to  suffer  the  ^rass  to  shoot  up,  flower,  ripen,  and  shed  its  seeds ;  and, 
subsequently,  to  crush  its  dried  stalks  by  passing  a  roller  over  the  ground. 

All  these  modes  of  proceeding  may  be  advantageous  under  certain  circum- 
stances.   By  cattle  being  pasturä  on  the  land,  especially  when  that  ciicumspeo 
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tion  is  exercised  which  we  shall  presently  hare  to  recommeDd,  the  roots  of  the 
plants  become  strengthened,  and  the  plsints  themselves  extend  orer  the  soil, 
forming  a  close,  dense  layer  or  sward.  The  excrements  voided  by  the  cattle  im- 
prove the  soil,  if  proper  attention  is  paid  to  see  that  they  are  spread  about ;  the 
folding  of  cattle  on  meadow  land,  and  the  treading  of  their  feet,  likewise  contrib- 
ute to  favor  the  vegetation  of  grass  on  dry  ground.  Whenever  a  newly  formed 
meadow  is  well  covered  with  grass,  but  the  plants  appear  to  be  weak,  I  should 
recommend  its  being  used  as  pasture  ground. 

h\  on  the  contrary,  the  grass  appears  to  be  thick,  and  to  shoot  up  vigorously, 
and  we  can  depend  upon  the  fertility  of  the  soil,  it  will  be  as  well  to  mow  it, 
especially  if  this  can  be  done  early  in  the  season,  before  the  plants  have  become 
exhausted  by  their  seed  stems  growing. 

We  can  only  advise  that  the  grass  should  be  suffered  to  grow  untouched  in 
those  places  where  that  which  has  been  sown  is  exceedingly  fine,  and  distributed 
in  tufts  or  patches,  separated  from  each  other  by  barren  places ;  and  it  is  there- 
fore judged  expedient  to  sow  the  land  afresh  ;  but  this  can  only  be  done  where 
no  weeds  have  sprung  up :  should  such  exist  it  must  be  mown.  Some  advise 
that  a  few  spots  only  which  are  peculiarly  free  from  weeds  should  be  suffered  to 
run  to  seed,  and  that  they  should  be  separated  by  certain  intervals  of  space,  in 
order  that  the  seed  may  extend  itself  over  these  intervening  portions. 

No  weed  propagated  by  its  roots  should  be  suffered  to  grow  in  such  meadows, 
but  always  pulled  up  as  soon  as  it  is  observed.  As  to  weeds  propagated  by  their 
seeds,  they  should  on  no  account  be  sufiered  to  reach  maturity. 

That  kind  of  cultivation  which  is  bestowed  on  meadow  land  by  means  of  a 
harrow  having  its  teeth  curved  forward,  or,  what  is  still  better,  that  breaking  of 
the  texture  and  sward  of  grass  land  which  lb  effected  with  instruments  furnished 
with  knives  after  the  form  of  scarifiers,  are  the  most  beneficial  modes  of  treatinff^ 
meadow  land.  They  are  peculiarly  to  be  recommended  for  the  purpose  m 
destroying  moss,  notwithstanding  that  they  act  in  a  very  indirect  manner  in  this 
operation.  Moss  grows  in  places  where  no  other  plant  would  be  able  to  find 
nourishment  *,  it  gives  place  to  other  plants  as  soon  as  they  appear,  perishes,  be- 
comes converted  mto  mould,  and  in  tbat  form  contributes  to  the  nourishment  of 
its  successors.  Aquatic  mosses  disappear  as  soon  as  a  soil  is  drained,  and  dry 
mosses  as  soon  as  the  land  is  watered.  This  production  of  Nature  does  not, 
therefore,  appear  to  be  so  iniurious  to  meadow  land  as  to  render  it  necessarv  that 
certain  definite  means  should  be  taken  to  eradicate  it,  especially  as  it  yields  to 
every  species  of  cultivation  that  tends  to  strengthen  the  layer  or  turf.  But  the 
operation  of  which  we  spoke  before  benefits  the  grass  and  invigorates  it  bv  giv- 
ing the  atmospheric  air  nree  access  to  its  roots,  and  thus  dividing  and  multiplj- 
ing  the  plants  and  surrounding  their  stems  with  a  layer  of  loose  earth.  It  is, 
therefore,  equally  as  beneficial  on  meadows  where  there  is  no  appearance  of  moss, 
especially  if  the  soil  is  tenacious,  as  it  is  on  those  which  are  covered  with  moss, 
This  operation  should  be  performed  in  the  spring,  when  vegetation  is  com- 
mencing and  when  the  soil  is  dry.  It  appears  to  be  peculiarly  beneficial  when 
the  soil  is  to  be  manured,  the  manure  producing  a  much  more  sensible  effect 
when  the  turf  has  been  thus  opened  previous  to  its  application.  The  beauty  and 
uniformity  of  mss  land  are  very  much  increased  by  the  use  of  the  roll,  but  it  must 
be  confessed  that  the  produce  is  thus  decreased. 

In  some  places  even  more  care  is  bestowed  on  the  cultivation  of  meadows  than 
is  devoted  to  arable  land,  and  it  is  to  the  former  that  the  chief  part  of  the  ma-  , 
nure  is  devoted.     When  we  manure  our  meadows  plentifully,  they  say,  we  are  i 
quite  sure  of  havmg  a  sufficiency  of  manure  for  our  arable  land.    In  other  coun- 
tries, on  the  contrary,  the  farmers  never  think  of  manuring  their  meadow  land, 
and  deem  it  absolute  folly  to  deprive  the  arable  land  of  any  portion  of  the  manure 
for  such  a  purpose ;  because  meadows  alw^iys  yield  some  little  produce  even 
when  left  totally  to  themselves,  whereas  arable  land  under  such  circumstances  c 
becomes  absolutely  sterile.    Meadows  which  are  irrigated  and  ameliorated  by 
the  overflowing  or  rivers,  the  water  of  which  is  charged  with  fertilizing  para- 
des and  matter,  certainly  do  not  require  manure.     Other  meadows  which  do  not 
enjoy  this  natural  advantage  should  receive  some  kind  of  amelioration  to  com- 
pensate for  the  nutriment  annually  taken  from  them  when  they  are  mown  twice 
a  year  especially ;  if  this  is  not  attended  to,  their  fertility  must  annually  decrease. 
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It  shoald  always  be  borne  in  mind  that  the  produce  of  a  fertile  meadow  may  be 
converted  into  twice  as  much,  or  even  more  than  twice  as  much,  manure  as 
the  quantum  which  was  applied  to  it ;  while  arable  land  bearing  corn  crops 
reproduces  considerably  less  manure  than  that  which  it  required  and  consumed. 
There  cannot  be  a  douoi  that  the  best  way  of  increasing  our  stock  of  disposa- 
ble manure  is  to  apply  it  to  the  meadows,  as  by  so  doing  we  not  only  augment 
the  fertility  of  these  latter,  but  also  obtain  the  means  of  manuring  our  fields 
and  other  places  which  we  were  previously  obliged  to  leave  barren  lor  want  of 
the  means  of  fertilizing  them.  As  this  fact  is  now  generally  acknowledged  by 
all  clever  scientific  agriculturists,  bow  comes  it  that  in  most  countries  the 
meadows  are  seldom  manured?  Because  the  quantity  requisite  for  the  first 
amelioration  is  generally  raised  with  such  difficulty ;  for  although  the  ma- 
nure bestowed  on  meadow  land  is  sure  to  be  eventually  multiplied,  yet  this  does 
not  take  place  during  the  first  or  second  years,  or,  indeed,  until  after  the  lapse  of 
six  or  seven  years,  Uie  efi'ect  of  the  manure  lasting  through  this  and  even  a 
longer  period.  It  is  a  capital  which,  in  the  time  we  have  mentioned,  is  tripled 
and  often  quadrupled ;  but  many  persons  are  unable  to  advance  it  without  ua- 
poverishing  their  arable  land. 

The  same  manures  which  are  bestowed  on  arable  land  may  be  applied  to 
meadows ;  there  are,  however,  some  which  are  peculiar  to  the  latter. 

Someumes,  but  not  often,  fresh  stable  manure  is  laid  on  meadows ;  wherever 
this  is  the  case,  it  must  be  carried  to  the  land  and  spread  over  it  before  the  com- 
mencement of  winter  or  early  in  the  >p™g>  in  order  that  its  soluble  parts  being 
dissolved  by  rain  may  sink  into  the  sou.  This  kind  of  manure  is,  therefore,  only 
anplicable  to  dry  meadows,  where  it  may  be  carried  during  those  two  seasons, 
w  nen  the  weather  keens  4)0%  the  undecompoeed  straw  may  be  separated  from 
the  rest,  gathered  together  with  a  rake,  and  used  again  as  litter. 

But  decomposed  dung,  such  as  has  been  picked  up  in  the  farm-yard  or  on  the 
roads,  is  mucn  oftener  used  on  meadow  land,  especially  mixed  up  with  earth. 
This  manure,  on  account  of  the  seeds  of  weeds  which  it  contains,  would  be  prejn- 
to  arable  land.  The  sweepings  of  houses,  saw-nlust,  hair,  woolen  rags,  and  the 
refuse  of  the  farm-vard  and  outrhouses,  may  all  be  added  to  it  likewise  the  sweep- 
ings of  granaries,  tiams,  and  haylofts  are  set  aside  as  manure  for  meadows,  be- 
cause they  engender  too  many  weeds  to  admit  of  their  being  employed  for  this 
purpose  on  arable  land. 

Besides  these  matters,  urine,  or  liquid  manures  which  flow  from  the  staUe,  or 
in  rainy  weather  drain  away  from  the  dung-heaps,  are  set  aside  for  meadow 
land.  The  liquid  manure  procured  from  pig-sties,  and  which  is  collected  In 
reservoirs  formed  for  the  purpose,  is  likewise  used.  This  is  an  exceedingly 
efficacious  kind  of  manure,  and  should  be  applied  to  those  meadows  which  ky 
nearest  to  the  farm  buildings.  Sometimes  a  neighboring  brook,  or  a  canal  formed 
on  purpose,  furnishes  the  means  of  the  last-mentioned  species  of  manure,  which 
is  suffered  to  mix  with  the  water,  and  thus  diffused  over  the  land.  Another  spe- 
cies of  manure  which  is  peculiarly  adapted  for  meadow  land,  is  that  obtained  by 
folding  or  penning  sheep  upon  it.  This,  however,  can  only  be  done  on  dry 
meadows,  or  such  as  have  been  thoroughly  drained  during  the  spring  and  au- 
tumn. Four  hundred  sheep  penned  on  an  acre  of  land  for  two  nights  will  ma- 
nure it  completely. 

Mechanical  manures,  or  those  by  the  means  of  which  the  nutritive  substances 
contained  in  the  soil  arc  dissolved,  as  lime,  gypsum,  marl,  turf,  ashes,  soap-lees, 
&c.  are  exceedingly  beneficial,  especially  on  very  moist  or  very  dry  land.  They 
are  not,  however,  productive  of  so  much  benefit  on  poor,  humid  soils  as  on  eth- 
ers. They  eradicate  moss,  and  expedite  its  decomposition ;  and  it  is  this  which 
renders  them  so  efficacious  on  meadow  land  which  is  covered  with  moss,  whan 
applied  after  the  soil  has  been  drained. 

Sometimes  these  alcme  are  made  use  ci;  but  the  best  way  is  to  cause  amelio- 
rations of  this  nature  to  alternate  with  others  of  manure,  or  else  to  mingle  the 
two  together,  and  thus  form  a  kind  of  ccmipost.  Gypsum,  and  the  residue  of  salt 
works,  form  very  beneficial  manures  for  meadow  land,  and  especially  for  such  as 
is  sown  with  clover,  vetches,  or  trefoil,  as  both  these  substances  tend  to  increase 
the  rapidity  and  luxuriance  of  the  growth  of  these  plants.  We  must  proceed 
with  very  great  circumspection  when  ameliorating  meadows  with  pure  lime. 
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This  substance  should  be  powdered  rery  fine,  and  spread  lightly  over  the  soil, 
unless  the  meadow  is  cohered  with  moss  or  weeds,  in  which  case  it  may  be  used 
more  abundantly  and  in  its  caustic  state,  in  order  that  it  may  destroy  these  inju- 
rious occupiers  of  the  soil. 

An  astonishing  eflect  is  often  produced  from  earth  being  carried  to  the  meadow 
and  spread  over  it.  This  effect  is  peculiarly  sensible  when  the  amelioratiou  of 
earth  is  of  such  a  nature  as  to  be  appropriate  to  the  soil. 

Marshy  and  spongy  meadows  covered  with  moss,  will  be  improved  by  addition 
of  pure  sand.  It  has  been  remarked  that  sand  washed  up  by  water  upon  meadows 
of  this  kind,  has  often  been  productive  of  considerable  beneht  when  spread  equally 
OTBT  the  surface  of  the  ground ;  and  thus  what  was  merely  the  result  of  accident,  I 
has  proved  an  example  worthy  of  imitation.  The  more  spongy  and  wet  the 
meadow  is,  the  greater  quantity  of  sand  will  it  bear ;  and  even  where  this  sand 
appears  to  have  choked  and  smothered  the  turf  and  grass,  the  herbage  will,  in 
general,  be  found  to  shoot  up  afresh  in  the  following  year,  and  vegetate  more  lux- 
uriantly than  ever.  This  amelioration  of  sand  has  a  tendency  to  depress  rather 
than  raise  the  soil  of  meadow  land,  because  it  compresses  the^pon^y  earth,  sinks 
into  it  by  its  own  gravity,  and  fills  up  all  the  interstices.  Sand  destroys  moss 
and  &cilitates  its  decomposition. 

But  when  meadow  land  is  solid  and  consistent,  some  kind  of  fertile  vegetable 
earth  will  be  found  more  beneficial  than  sand.  Indeed,  when  it  can  be  procured, 
such  earth  will  always  improve  meadows,  because  it  gives  to  the  herbage  a  dis- 
position to  put  forth  new  roots  and  shoots,  especially  in  the  weaker  tufts  of  grass, 
and  thus  strengthens  and  multiplies  the  plants. 

H.  F.  Pohl,  m  the  **  Annals  of  Agriculture,**  vol.  vi.  p.  274  {"  Annalen  des  Ack- 
erbaues**), has  termed  this  mode  of  spreading  fresh  earth  over  the  surface  of 
meadows,  <<  a  renewing  or  makins  young  agam  of  meadow  land.**  He  has  ueat- 
ed  on  this  subject  at  considerable  length  in  a  work  entitled  *'  Das  Yerjunffen  der 
Wiesen,**  Leipsig,  1810 ;  which  work  contains  a  number  of  judicious  obserra- 
cions  on  the  cultivation  of  meadow  land  in  general.  Drv  meadow  land  is  pecu- 
liarly benefited  by  an  amelioration  of  earth  taken  from  low  grounds,  even  when 
this  earth  is  naturally  inclined  to  be  acid.  Thus  the  marshy  earth  which  is 
taken  from  the  substrata  of  a  soil  in  which  ditches  and  drains  are  dug,  may  be 
beneficially  employed  in  ameliorating  the  higher  and  dry  eround,  or  even  the  up- 
per parts  of  the  very  same  meadow  from  which  it  was  taken.  The  best  plan  is, 
however,  to  mix  it  with  other  earth,  and  then  spread  it  over  the  meadow.  I<Iext 
4P  this  kind  of  amelioration,  the  different  kinds  of  marl  will  be  found  to  produce 
the  most  striking  benefits. 

The  period  at  which  it  will  be  most  advantageous  to  carry  manure  to  meadow 
land  must  not  be  determined  without  due  consideration  and  careful  attention  to 
all  local  and  other  circumstances.  Only  those  meadows  which  are  neither  nat- 
urally or  artificially  inundated  should  be  manured  before  the  commencement  of 
winter,  or  the  water  will  wash  away  a  considerable  portion  of  the  fertilizing  par- 
ticles and  juices  contained  in  the  manure.  If,  however,  there  are  any  portions 
of  the  meadow  which,  from  lying  higher  than  the  rest,  are  not  reached  by  the 
water,  a  considerable  quantity  of  manure  should  be  bestowed  upon  them  before 
the  winter  comes  on,-  either  to  compensate  for  what  they  lose  by  not  coming  with- 
in the  action  of  the  water,  or  in  order  that  the  manure  may  oe  spread  over  the 
rest  of  the  ground  as  soon  as  the  water  has  drained  away. 

An  amelioration  of  strawy  manure,  when  applied  to  dry  meadows  before  the 
commencement  of  winter,  is  often  productive  of  very  beneficial  effects,  because 
the  particles  of  dunff  then  sink  more  completely  into  the  earth ;  and  this  covering 

Kotects  the  plants  from  the  pernicious  enecte  of  sharp  frosts.  But  many  persons  ) 
ilieve  that  this  practice  is  not  unattended  by. its  disadvantages ;  the  long  strawy 
manure  affording  a  retreat  to  mice  and  insects,  and  attracting  them ;  and  such  a 
warm  covering  rendering  the  grass  plants  too  delicate  in  the  spring,  forcing  their 
vegetation  too  forward,  and  thus  exposing  them  to  the  danger  of  being  cut  off 
and  destroyed  by  the  late  spring  frosts,  which  often  occur  after  the  manure  has 
been  removed.  On  these  grounds,  many  farmers  prefer  to  postpone  the  manuring 
of  their  meadow  land  with  strawy  duns  until  the  beginning  of  spring,  and  then 
leave  it  on  the  ground  until  the  grass  shoots  up. 
But  there  is  no  doubt  that  decomposed  dung  and  compost  should  be  applied  to 
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meadows  situated  on  rising  grounds  at  the  latter  end  of  autumn,  although  it  acts 
▼ery  beneficially  when  not  spread  orer  the  soil  until  spring. 

It  is  rerj*  difficult  to  manure  wet,  moist  meadows,  especially  if  they  are  liable 
to  inundation,  at  the  time  which  we  consider  most  adrantageous  ;  and  still  more 
so  in  the  spring,  because  at  that  season  the  land  is  too  damp  and  soft  to  admit  of 
the  manure  bein^  carried.  The  best  plan,  therefore,  is  to  select  the  period  im- 
mediately followmg  the  getting  in  of  the  first  crop  of  hav.  The  manure  will  then 
haye  time  to  become  combined  with  the  soil  before  tne  commencement  of  the 
heayy  rains  and  inundations  of  winter,  which  would  otherwise  wash  it  away. — 
In  fact,  general  experience  seems  to  testify  that  manure  is  always  most  adyan- 
tageous  when  carried  to  the  ground  and  spread  oyer  it  at  this  season. 

Although  we  haye  already  spoken  at  some  length  of  the  establishments  and 
arrangements  appertaining  to  irrigation,  we  haye  still  some  farther  obseryations 
to  make  as  regards  the  application  of  this  operation  to  meadows  in  particular. — 
We  haye  already  pointed  out  the  difierence  between  watering  by  inundation,  irri- 
gation, or  by  causing  the  water  to  ebb  back  oyer  the  surface  of  the  soil.  There 
are  some  few  meadows  which  may  be  watered  by  all  or  any  of  these  three  opera- 
tions, yet  such  are  rarely  met  with ;  and,  besides,  each  of  these  mod^s  of  water- 
ing luis  its  own  peculiar  rules. 

Land  should  be  watered  by  inundation  in  the  autumn  and  at  the  begioning  of 
spring.  When  the  cattle  haye  been  taken  from  the  meadows  in  the  autumn,  all 
the  trenches,  furrows,  canals  and  sluices  should  be  carefully  examined,  and,  if 
necessary,  repaired.  Those  which  require  the  most  special  care  and  attention 
are  the  drainage  furrows  and  canals,  because  the  success  of  the  o^ration  depends 
upon  the  facility  and  promptitude  with  which  the  land  can  be  laid  dry  after  hay- 
ing been  inundated ;  and,  besides,  autumn  is  the  best  season  for  clearing  and  re- 
pairing ditches,  &c.  The  yyater  must  be  let  on  to  the  soil  plentifully,  and  suf- 
fered to  rise  as  high  as  it  will,  and  allowed  to  remain  there  sufficiently  long  to 
thoroughly  impregnate  the  ground.  When  there  is  a  great  deal  of  water,  it  fre- 
quently leyels  an  uneyen  soil ;  the  wayes  or  ebbs  of  its  current,  especially  when 
tne  wmd  is  high,  washing  down  all  the  elevations  they  meet  with.  When  the 
water  has  been  suffered  to  inundate  the  soil  early  in  the  season,  and  yery  yyarm 
weather  supenrenes,  we  must  carefully  notice  wnether  or  not  there  is  any  sign 
of  putrefaction— the  existence  of  whicn  will  be  indicated  by  a  kind  of  fciam  or 
scum  which  shows  itself  on  the  sur&ce  of  the  water.  As  soon  as  this  can  be  de- 
tected, the  water  must  be  drained  off  as  quickly  as  possible,  and  the  meadow 
thoroughly  dried.  The  inundation  must  not  be  repeated  until  the  meadow  is 
completely  dry,  which  will  not  be  in  less  than  two  or  three  weeks. 

Opinions  are  divided  as  to  whether,  in  case  of  frost  coming  on,  the  water 
should  be  suffered  to  remain  on  the  land,  and  there  form  ice ;  or,  whether  it 
should  be  immediately  drained  off.  The  first  course  has  both  its  advantages  and 
disadvantages.  A  slight  layer  of  ice  formed  near  the  soil  will  do  no  harm.  But 
when  the  surface  of  the  water  is  frozen,  and,  from  the  remainder  beinf  thus  held 
stagnant,  the  land  is  rendered  wet  and  muddy,  a  desree  of  putrefaction  will,  in 
most  cases,  be  produced  even  during  the  winter,  whicn  will  injure,  if  not  destroy, 
all  the  best  meadow  grasses.  Therefore,  in  meadows  where  the  water  rises 
much,  it  is  always  better  to  let  it  off  before  the  commencement  of  winter. 

In  the  spring,  as  soon  as  the  cessation  of  cold  weather  admits  of  the  sluices 
rising  and  falling,  meadow  land  should  be  plentifully  inundated,  in  order  that  the 
water  may  deposit  upon  it  all  those  fertilizing  particles  which  it  has  acquired 
during  its  stagnation.  The  inundation  should  be  suffered  to  continue  during  a 
period  of  from  eight  to  twelve  or  fourteen  days,  according  to  the  temperature  of 
the  weather ;  we  must,  however,  at  this  period,  even  more  than  in  autumn,  at- 
tentively watch  for  the  slightest  sign  of  putrefaction,  and,  if  we  can  detect  it,  let 
off  the  water  directly.  When  the" meadow  has  become  completely  drained,  an- 
other inundation  of  about  three  days'  duration  may  be  bestowed  upon  it ;  and, 
subsequently,  a  third,  lasting  but  one  day.  As  soon  as  the  grass  begins  to  spring 
up,  these  inundations  must  be  discontinued.  After  the  first  crop  of  hay  has  been 
ffot  in,  however,  especially  when  the  weather  is  dry,  another  inundation  may  be 
bestowed  upon  the  meadow,  which  must  not,  however,  be  prolonged  beyond  a 
period  of  two  days.  But  the  period  at  which  these  operations  should  be  per- 
formed, as  well  as  their  duration,  must  invariably  be  determined  by  attention  to 
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the  nature  of  the  eoil  which  is  to  be  operated  on,  and  the  state  of  the  weathe 
and  temperature.  The  more  permeable  a  soil  is,  the  more  frequently  may  it  be 
ioundatcSd,  and  the  longer  may  the  water  be  allowed  to  remain  on  the  ground.— 
But,  where  the  land  is  of  an  argillaceous  and  impermeable  nature,  it  must  not  be 
watered  so  often,  nor  must  the  inundations  be  prolonged  so  much  as  otherwise. 
When  the  weather  is  dry,  the  land  may  be  watered  much  more  frequently  than 
it  should  be  in  damp  weather,  and  the  water  may  be  allowed  to  remain  on  the 
ground  much  longer  in  cold  than  in  warm  weather. 

On  those  meadows  which  are  watered  by  spontaneous  inundation,  care  must 
be  taken  to  keep  the  irrigating  canals,  furrows,  and  trenches,  as  well  as  those 
intended  to  carry  off  the  water,  in  perfect  repair  and  good  order,  so  that  the  wa- 
ter mar  not  remain  on  the  ground  one  moment  longer  than  is  beneficial. 

Meitner  in  inundation  or  irrigation  should  the  water  be  allowed  to  flow  orer 
the  land  during  the  hottest  part  of  the  day,  as  it  would  then  be  likely  to  do  a 
great  deal  of  harm.  Toward  eveninff,  or  early  in  the  morning,  are  the  periods 
when  its  action  will  prove  most  beneficial. 

After  a  white  frost,  or  one  of  those  cold  nishts  which,  in  the  spring,  almost 
kiTariably  Succeed  very  warm  days,  watering  äe  soil  will  be  particularly  advaa- 
tageous,  as  it  repairs  the  mischief  done  to  the  herbage  by  the  cold. 

In  conducting  irrigation,  the  following  points  must  be  attended  to : 

If  the  meadow  has  been  pastured  durmg  the  autumn,  and  the  cattle  have  sab- 
sequently  been  taken  up  and  turned  into  the  stalls  or  into  the  straw  yard,  the 
first  thing  to  be  done  is  immediately  to  set  to  work  and  repair  those  trenches  and 
fiirrows  which  have  been  injured  by  the  feet  of  the  cattle,  in  order  that  the  water 
may  flow  eoually  over  all  parts  of  toe  meadow.  By  means  of  turfs  placed  in  the 
furrows,  and  also  by  raising  the  banks  of  these  Utter  with  strips  of  turf,  the  wa- 
ter may  be  retained  m  some  places,  and  forced  to  extend  itself  in  others.  Whoi 
all  the  repairs  are  made,  water  should  be  let  on  to  the  meadow,  in  order  to  see  if 
it  takes  its  proper  course,  for  the  pressure  of  the  feet  of  cattle  always  deranges 
the  irrigating  arrangements  more  or  less. 

An  ammdimt  and  continuous  irrigation  may  th«i  be  bestowed  on  the  land,  in 
order  that  the  soil  may  become  saturated  with  water,  rendered  more  compact, 
and  made  to  settle  down.  After  a  hipse  of  from  eight  to  fifteen  days,  the  meadow 
must  be  allowed  to  drain,  in  order  that  it  may  not  be  rendered  too  soft,  and  afte^ 
ward  watered  afresh.  Although  it  is  scarcely  possible  to  irri^te  land  too  much 
in  the  autumn,  it  is  always  best  to  suffer  portions  of  it  to  dram  and  be  watered 
alternately,  even  when  there  is  a  sufficiency  of  water  to  admit  of  the  whole 
meadow  being  continuously  irrigated^«  circumstance,  however,  of  verv  rare  oc- 
currence, especially  when  the  meadow  is  of  considerable  extent.  Wherever 
there  is  not  this  plenty  of  water,  it  must,  of  necessity,  be  withdrawn  firom  one 
part  before  it  can  be  applied  to  another. 

Should  a  sharp  frost  come  on  during  the  period  of  irrigation,  and  the  meadow 
become  covered  with  ice,  no  harm  wul  arise  ;  besides,  water  which  can  flow  on 
without  interruption  seldom  freezes. 

Immediately  after  the  melting  of  the  ice  or  snow,  the  sluices  should  be  open- 
ed in  order  that  the  water  may  drain  off  quickly,  as  otherwise  it  will  be  very 
likely  to  do  mischief.  The  first  spring  irrigation  may  last  fifteen  days  or  more ; 
the  meadow  should  then  be  left  dry  for  at  least  eight  days,  after  which  time  the 
irri|;ation  may  be  recommenced,  but  the  water  must  not  again  be  allowed  to  re- 
nam  so  long  on  the  land. 

When  the  herbage  begms  to  appear,  which,  where  there  are  warm  springs  of 
water,  and  where  the  temperature  is  mild,  usually  occurs  early  in  the  season, 
the  meadow  lakid  should  again  be  laid  thoroughly  dry,  and  all  the  trenches  looked 
to  and  repaired.    Ewes  should  then  be  pastured  on  the  meadow,  as  the  herbage 

S'dded  by  it  at  this  season  is  peculiarly  beneficial  to  them,  increasing  their  milk 
r  more  than  any  other  kind  of  nutriment  would.  In  many  counties  of  Engbnd 
the  success  of  sheep  breeding  is  believed  to  rest  essentially  on  the  pasturage 
yielded  by  irrigated  meadow  land,  and  numerous  experiments  have  proved  that 
euch  pasturage  is  exceedingly  ben<äficial  to  sheep ;  it  is  only  those  grass  lands  on 
which  there  is  staignant  or  standing  water  which  are  injurious  and  unwholesome. 
The  irrigations  may  then  be  contmued,  but  the  water  should  not  be  suffered  to 
remain  on  the  ground  more  than  three  or  four  days  at  a  time.    As  the  weather 
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becomes  warmer,  however,  their  frequency  mast  be  diminished ;  and,  at  length, 
they  must  only  be  performed  in  tlie  night.  This  will  depend,  in  a  great  measure, 
on  the  nature  of  the  soil ;  wherever  the  land  is  sandy  and  permeable,  and  the 
temperature  inclined  to  be  dry,  the  irrigation  may  be  repeated  every  fourth  night, 
and  this  continued  until  the  ^rass  is  ready  to  be  mown.  The  herbage  growing 
on  an  irri^ted  meadow  should  always  be  kept  fresh  and  green  by  means  of  wa- 
ter ;  if  it  is  once  suffered  to  flag  and  droop,  the  plants,  from  being  accustomed  to 
moisture,  will  suffer  much  more  than  others  would — their  vegetation  will  cease, 
and  there  will  be  c^reat  difficulty  in  bringing  them  round  again. 

Great  care,  skiU  and  attention  are  required  in  the  manap^ement  of  irrigation ; 
it  must  never  be  repeated  until  the  soil  has  become  perfectly  drained,  neither 
must  it  be  deferred  until  the  plants  have  begun  to  suffer  from  drouth.  In  large 
farms  it  will  always  be  best  to  have  a  man  expressljr  for  the  purpose  of  looking 
bfter  it,  keeping  in  order,  making  the  necessary  repairs  in  the  trenches,  furrows, 
&c  and  regulating  the  periods  and  continuance  of  each  irrigation. 

Inmiediately  auer  the  first  crop  of  hay  has  been  got  in,  the  irrigation  should 
be  recommenced ;  the  first  may  be  made  to  last  eight  days,  but  after  that  it  must 
only  be  repeated  in  the  night,  and  when  the  meadow  appears  to  require  it. 

Many  persons  particularly  recommend  that  meadow  land  should  be  carefully 
weedra,  and  freea  from  all  useless  and  iniurious  plants.  But  where  proper  at- 
tention is  paid  to  the  cultivation  of  the  soil,  weeds  are  of  no  great  consequence, 
and  will  never  attain  any  great  hight ;  indeed,  where  meadows  are  mown  twice 
a  year,  all  the  weeds  that  do  exist  in  them  will  disappear  after  the  second  mow- 
ing. It  is  not  so,  however,  with  meadows  which  are  only  mown  once,  as  there 
the  weeds  have  time  to  attain  their  full  growth,  especiaUy  where  they  Rappen 
to  be  of  such  kinds  as  cattle  will  not  touch  either  in  tne  spring  or  autumn.  Some 
weeds  may  be  completely  destroyed  by  pasturing  cattle  on  the  meadow  during 
the  spring,  as,  for  example,  the  cock's-comb  (rinarUhiLS  cristagallt)t  the  seed  of 
which  would  otherwise  form  and  ripen  before  the  period  for  mowing  the  first 
crop  of  hay  arrived.  Thistles  disappear  when  the  land  on  which  they  grow  is 
mown  twice  in  the  year ;  and,  when  cut  down  before  they  have  begun  to  flower, 
they  form  very  good  fodder. 

Aquatic  plants  are  destroyed  by  draining  the  soil ;  which  is,  in  fact,  the  only 
way  of  getting  rid  of  them  entirely.  The  tussilago,  or  colt's-foot,  alone,  whicn 
flowers  very  early  in  the  year,  and  covers  the  soil  with  its  large  leaves,  requires 
to  be  pullea  up  by  the  roots  when  found  growing  on  a  clayey  soil.  Aft^  it  has 
been  pulled  up  several  successive  times,  it  will  be  extirpated,  even  though  some 
portion  of  its  roots  should  be  left  in  the  soil. 

When  a  meadow  is  mowed,  particular  attention  must  be  paid  to  see  that  the 
grass  along  th^  edges  of  the  ditches  and  under  the  hedges  is  carefully  cut ; 
wherever  tnis  point  is  not  attended  to,  the  places  thus  left  become  absolute  nurse- 
ries for  weeds  and  poisonous  plants  and  vermin. 

Care  must  also  be  taken  that  no  shoots  or  suckers  from  the  roots  of  trees  shall 
be  allowed  to  shoot  up  near  the  hedge  ;  as  they  sometimes  will  do,  extending 
their  roots  in  all  directions.  If  the  meadow  is  mown  twice  in  the  year,  these 
suckers,  which  otherwise  shoot  up  and  multiply  so  rapidly,  will  be  weakened  and 
destroyed  ;  but  where  it  is  let  alone  a  whole  year,  the  scythe  is  powerless  to  de- 
stroy them,  and  the  only  way  of  extirpating  them  will  be  to  cut  them  down  close 
to  the  ffTound,  or  even  lower  if  possible.  It  is  not  necessary  to  tear  them  up  roots 
and  all,  which  would  be  a  task  of  difficulty ;  if  the  young  shoots  are  carefully  cut 
off,  the  roots  will  perish  of  themselves. 

Pasturing  cattle  on  meadow  land  has  been  very  generally  condemned  as  disad- 
vantageous and  injurious  ;  and  many  farmers  have  consequently  relinquished  the 
profits  arising  from  this  important  branch  of  the  rural  economy. 

This  prejudice  has,  doubtless,  arisen  from  the  abuses  which  have  crept  into 
the  system,  and  the  injury  which  has  often  been  done  to  the  land  where  others 
besides  the  owner  of  it  hate  had  the  right  of  pasturing  their  cattle  there ;  these 
persons  have  been  guided  by  no  laws,  have  paid  no  attention  to  times  or  seasons, 
neither  have  they  taken  any  care  to  select  the  kind  or  breed  of  animals  which 
could  be  pasturea  on  the  land  with  the  most  advantage.  Eut  where  the  farmer 
has  used  the  meadow  himself,  and  only  turned  his  cattle  into  it  in  the  spring  and 
fall  of  the  year,  the  practice,  so  far  from  being  injurious,  is  exceedingly  benefi- 
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eial,  especially  if  the  quality  of  the  hay  is  also  taken  into  consideration  ;  because 
cattle  pastured  on  meadows  during  the  spring  consume  the  early  plants,  which, 
if  they  were  let  alone  and  suffered  to  grow  until  the  proper  period  for  mowing 
arrived,  would  have  become  dry  and  straw}',  and  have  shed  their  seed.  Such 
grasses,  however,  while  young  and  tender,  are  peculiarly  agreeable  and  benefi* 
cial  to  cattle ;  although  when  suffered  to  grow  and  flower  they  become  diy, 
hard,  and  insipid,  and  impede  the  growth  of  other  and  better  herbage. 

The  spring  pasturage  ought  almost  invariably  to  be  devoted  to  sheep  grazing, 
provided  that  the  meadows  are  thoroughly  dry ;  for  marshy  meadows,  the  grus 
of  which  is  defiled  with  mud,  are  always  injurious  to  animals  of  this  kind,  al- 
though perhaps  less  so  in  the  spring  than  thev  are  in  the  autumn.  But  wherever 
the  meadows  have  been  thoroughly  dramea,  this  early  pasturage  is  very  valua- 
ble, and  is  peculiarly  adapted  for  the  nourishment  of  ewes,  rendering  their  milk 
very  plentiful  and  nourishing.  These  animals  eat  down  the  grass  in  an  equal 
and  uniibrm  manner,  and  thus  cause  it  to  put  forth  more  roots ;  and  they  restore 
to  the  land,  through  the  medium  of  their  excrements,  as  much  if  not  more  nutri- 
ment than  they^  tale  from  it.  It  is  also  said  that  they  destroy  or  keep  away  la- 
rious  kinds  of  msects.  Their  tread  and  the  pressure  of  their  feet  are  advantage- 
ous rather  than  injurious  to  the  soil ;  but  it  must  be  borne  in  mind  that  this  pas- 
turing of  sheep  on  meadow  land  must  be  regulated  by  the  state  of  the  vegetation.  . 
When  the  sprmg  is  warm  and  early,  the  animals  should  not  be  suffered  to  remain  > 
on  the  land  (in  the  western  parts  of  Germany)  after  the  20th  of  April,  and  nerer 
af^er  the  beginning  of  May ;  but  when  the  spring  is  cold  and  the  vegetation  late, 
they  may  be  pastured  on  until  the  10th  of  May. 

It  is  by  no  means  advisable  that  ai\y  kind  of  cattle  should  be  pastured  on 
meadow  land  in  the  spring  of  the  year,  unless  the  soil  is  so  dry  and  firm  that  the 

Sressure  of  their  feet  cannot  make  holes  in  the  land,  and  unless  care  is  taken  to 
ivide  their  excrements,  and  spread  them  equally  over  the  soil  as  soon  as  they 
are  voided ;  attention  to  this  point  can  alone  prevent  this  practice  from  being  in- 
jurious to  the  meadows« 

On  the  other  hand,  the  autumnal  pasturage,  or  that  which  follows  the  getting 
in  of  the  second  crop  of  hay,  should  be  devoted  to  homed  cattle,  because  the  au- 
tunmal  herbage  is  very  ant  to  produce  cachexy,  or  general  bad  habit  of  body,  and 
gradual  wasting  away  sind  loss  of  flesh ;  besides,  there  is  plentiful  pasturage  else» 
where  for  these  animals  in  the  autunm.  The  grass  which  m  some  meadows  shoots 
up  abmidantly  and  luxuriantly  at  this  season  is  very  nutritious  and  beneficial  to 
homed  cattle,  and  particularly  adapted  for  the  foddering  of  such  as  are  in  milk- 
At  this  period,  there  is  nothing  to  be  feared  from  the  foot-marks  which  the  ani- 
mals make  in  the  soil,  because,  even  where  the  soil  is  peculiarly  Bwmej  and 
soft,  these  traces  will  always  be  effaced  in  the  spring.  The  dung  voided  Inr  the 
animals  is  likewise  very  beneficial,  especially  when  it  is  carerally  divided  and 
spread  over  the  ground,  which  can  easily  be  done,  and  should  be  made  the  duty 
of  the  herdsman. 

In  England,  where  the  practice  of  pasturing  cattle  on  meadow  land  is  carried 
to  a  verv  great  extent,  the  meadows  are  seldom  mown  more  than  once  in  the 
year ;  sneep  are  suffered  to  graze  upon  them  until  late  in  the  spring,  and  imme- 
diately after  the  hay  is  gathered  in,  cattle  are  tumed  on  to  the  ground  to  eat  off 
the  after-grass.  The  same  system  will  be  found  to  prevail  in  most  low  countries, 
where  the  breeding  of  cattle  constitutes  the  principal  object  of  the  agricultural 
economy.  Wherever  it  exists  to  any  considerable  extent,  a  certain  quantity  of 
mss  land  is  allowed  to  each  head  of  cattle  for  pasturage,  and  the  production  of 
hay  for  winter  fodder.  For  this  purpose  the  meadow  is  divided  into  two  ptrts, 
one  of  which  is  pastured,  while  the  other  is  kept  in  reserve  from  the  beginuiD? 
of  sprinff  until  the  proper  time  for  mowing  it  arrives ;  and  after  the  hay  has  been 
gathered  in,  the  cattle  are  removed  from  the  other  portion  where  they  hadj^e- 
viously  been  pastured,  and  tumed  on  to  this  newly  mown  part  to  ^raze  the  after- 
math, while  the  second  part  is  allowed  to  vegetate  in  its  turn  until  it  fumisbei  t  ^ 
crop  for  fodder.  ' 

All  the  comparative  experiments  that  have  hitherto  been  made  tend  to  prore, 
that  under  this  system  meadow  land  improves  much  more,  and  is  rendered  more 
fertile  than  it  would  be  if  mown  twice  in  the  year.  The  herbage  is  finer  and 
thicker,  and  no  coarse,  hard  stems  or  weeds  are  seen  ;  the  excrements  voided  hf 


the  animals  manure  the  soil  quite  sufficiently ;  and  this  mode  of  proceeding  is 
greatly  to  be  recommended  under  certain  circumstances  and  in  certain  localities, 
although  there  may  be,  ahd  doubtless  are,  places  in  which  it  will  be  most  ad?an- 
tageous  to  take  two  crops  of  fodder  from  the  soil. 

Both  reason  and  experience  convince  us  that  meadow  land  is  much  more  im- 
poverished bv  being  mown  than  it  is  where  cattle  are  pastured  on  it.  Where 
two  crops  of  nay  are  exacted  from  the  soil,  the  second  must  always  be  succeeded 
by  a  manuring ;  whereas^  the  pasturing  of  cattle  on  the  meadow  maintains  it  in 
a'state  of  fertility,  without  any  extraneous  means  beinff  had  recourse  to. 

It  has  been  found  to  be  so  advantageous  to  use  «meadows  as  pasture  land  in- 
stead of  mowing  them,  that  in  some  countries,  and  especially  in  England,  cattle 
are  pastured  on  them  durins  the  whole  year.  I  cannot,  however,  recommend 
this  proceeding  being  carried  to  such  an  extent ;  for  amonff  the  various  grasses 
which  are  grown  for  the  purpose  of  being  made  into  hay,  Uiose  which  shoot  vm 
highest  appear  to  me  to  be  injured  by  being  constantly  eaten  down  by  cattle,  and 
if  long  submitted  to  such  a  system,  eventually  perish  and  disappear.  A  meadow 
which  has  been  pastured,  certainlv  produces  very  fine,  thick  herbage,  when  af- 
terward left  to  vegetate  unimpedeil ;  but  the  grass  on  it  is  always  very  short.  If 
the  soil  is  suffieiently  rich  and  fertile  to  ensure  a  plentiful  and  luxuriant  crop  of 
this  short  grass,  it  may  be  advantageous  to  submit  the  meadow  alternately  to 
pasturage  and  to  the  scythe ;  but,  otherwise,  it  appears  to  me  to  be  exceedingly 
prjejudicial  to  meadow  land  to  pasture  cattle  on  it  during  a  whole  year  or  more 
without  interruptioD. 

Meadows  are  divided  into  those  which  yield  one,  twot  or  three  cuttings,  or 
crops  of  hay  ;  and  the  first  is  subdivided  into  early  and  late  meadows.  But  this 
distinction  depends  chiefly  upon  the  manner  in  which  they  are  cultivated,  and 
not  unfrequently  on  the  more  or  less  exclusive  right  which  the  agriculturist  pos- 
sesses over  these  portions  of  land.  For  even  those  meadows  which  are  mown 
but  once  a  year  are  capable  of  vielding  two  crops,  if  properly  managed,  and  if 
they  are  the  absolute  property  ot  the  farmer.  The  claims  of  others,  besides  the 
person  who  rents  it,  on  meadow  land,  usually  arise  from  its  having,  at  some  pre- 
vious time,  been  coomion  land ;  but  these  claims  are  so  prejudicial  to  the  in- 
terests of  Agriculture,  that  wherever  attempts  have  been  made  to  increase  and 
advance  the  national  welfare,  every  exertion  has  been  used  to  do  away  with 
these  hereditary  claims,  and  release  the  farmer  from  a  tax  which  cramps  his 
energies  and  impedes  improvement. 

THE  HAY  HARVEST. 

The  getting  in  of  the  bay  crop  is  one  of  the  most  important  of  all  the  agncul- 
tural  operatioDS,  and  requires  great  activity  and  industry,  as  well  as  skillful  man- 
agement and  constant  attention. 

The  exact  period  at  whfoh  this  operation  should  be  undertaken  cannot  be  spe- 
cified, although  many  persons  pretend  to  lay  down  rules  with  regard  to  it.  It  is 
influenced  not  only  by  the  nature  of  the  soil,  the  situation  of  the  meadow,  and 
the  kinds  of  grass  which  grow  there,  but  also  by  the  state  of  the  temperature, 
and  the  advancement  or  backwardness  of  the  season.  The  best  way  is  to  com- 
mence mowing  as  soon  as  the  chief  part  of  the  herbage  is  just  preparing  to  flower ; 
for  were  we  to  commence  sooner,  the  quantityr  of  hay  obtained  would  not  be  so 
great ;  and  if  the  operation  is  postponed  until  later,  the  quality  of  the  hay  will 
be  deteriorated.  Where  it  is  intended  that  the  meadow  should  oe  mown  two  or 
three  times  in  the  course  of  the  year,  the  first  crop  should  always  be  got  in  as 
early  in  the  spring  or  summer  as  is  practicable,  m  order  to  allow  more  time  for 
the  vegetation  of  the  other  two  crops ;  thus  the  second  being  ready  for  cutting 
sooner,  the  third  is  rendered  more  aoundant :  in  those  places  where  considerable 
value  is  set  on  the  aftermath,  the  first  crop  of  hay  is  always. mown  very  early  in 
the  year. 

As  the  difference  in  the  temperature  has  so  great  an  influence  on  vegetatioot 
it  will  readily  be  understood  that  the  herbage  is  not  always  ready  to  be  mown  at 
the  same  period.  In  a  warm,  rainy  spring,  the  hay  harvest  will  be  at  least  three 
weeks  earlier  than  it  will  be  in  a  cold,  dry  season.  Sometimes  the  Vegetation 
of  the  long  grasses  is  very  forward,  while  that  of  the  short  grasses  is  altogether 
as  backward ;  so  much  so,  indeed,  that  it  is  almost  impossible  to  commence 
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morvring.  Bat  it  not  nnfrequently  happens  that  when  the  short  glasses  are  btek- 
ward  at  the  time  the  first  crop  is  mown,  they  shoot  uji  vigorously  and  luxuriantly 
against  the  period  of  the  second  mowing ;  this  is  not,  however,  always  the  case^ 
for  where  the  weather  is  dry  and  unfavorable,  these  grasses  are  often  even  more 
behind  in  their  vegetation  at  the  second  than  they  were  at  the  first  mowing. 
Whenever  the  tops  of  the  short  grasses  have  suffered  from  frost,  it  will  always 
be  found  beneficial  to  mow  them,  as  they  are  thus  induced  to  put  forth  new 
shoots.  Where  their  vegetation  has  been  retarded  by  drouth,  and  this  state  of 
weather  is  succeeded  by  much  rain,  they  will  shoot  up  very  rapidly  without  any 
thing  being  done  to  them. 

Temperature  has  in  general  a  very  great  influence  on  the  luxuriance  as  well  as 
the  period  of  the  hay  harvest.  However  vague  may  be  the  data  which  we  poa- 
sess  respecting  the  indications  of  alterations  of  weather  and  temperature,  and  al- 
though these  data  are  in  general  founded  on  prejudices  and  old  saws,  yet  it  is 
well  known  that  in  general  there  is  a  considerable  change  of  temperature  abom 
the  21st  of  June,  or  Üie  period  of  the  summer  solstice.  If  the  former  part  of  the 
summer  has  been  dry,  a  fortnight's  rain,  or  even  more,  may  be  expected.  On  the 
other  hand,  if  the  early  part  of  the  summer  has  been  wet,  and  the  weather  seems 
inclined  to  clear,  fine  and  favorable  weather  may  be  expected.  It  is  on  this  a^ 
count  that  those  who  have  had  their  spring  meadows  mown  early  are  best  off  in 
the  former  case,  even  though  at  the  period  of  the  mowing  the  short  grasses  were 
very  backward,  for  this  herbage  shoots  up  most  luxuriantly  durmg  the  wet 
weather  which  succeeds  to  the  dry.  But,  wherever  the  mowing  cannot  be  per- 
formed before  the  commencement  of  the  rainy  season,  it  should  be  deferred  aotil 
there  is  a  reasonable  prospect  of  settled  fine  weather  agsun.  All  these  continffCD- 
cies  should  be  carefully  weighed,  and  the  nature  and  position  of  the  meadow 
taken  into  consideration,  before  the  period  best  adapted  for  cutting  down  hay  is 
fixed  upon. 

The  operation  of  mowing  requires  great  attention  and  care ;  it  is  of  the  utmost 
importance  that  the  herbage  should  be  cut  down  as  close  to  the  surfacs  of  tlu 
ground  and  as  level  as  possibU,  without,  however,  touching  the  necks  d  the 
plants  or  injuring  the  sward.  This,  however,  can  only  be  done  gd  even  meadows 
which  are  thoroughly  free  from  stones  and  inequalites.  Neither  can  it  be  effect- 
ed when  long  scythes  are  used,  or  where  the  mower  takes  long  sweeps  or  swaths; 
for,  although  such  a  mode  of  proceeding  tends  to  accelerate  the  progress  of  the 
work  very  much,  a  more  circumscribed  swath  is  tobe  preferred,  as  it  enables  the 
laborer  to  cut  the  grass  closer  to  the  ground  and  more  equally.  It  makes  a  rery 
great  difference  in  the  quantity  of  the  hay  crop,  whether  the  grass  is  cut  close  to  the 
mund  or  not,  firstly,  because  the  herb^e  is  much  thicker  the  nearer  it  com«  to 
the  ground ;  and  secondly,  because  experience  has  testified  that  it  is  mucb  more 
advantageous  to  the  young  shoots  that  the  grass  should  be  cut  down  close,  than 
it  should  be  left  long  and  uneven. 

As  it  is  much  easier  to  get  the  laborers  to  mow  in  this  way  when  they  work 
by  the  day  than  it  is  when  they  are  at  task  work,  I  cannot  but  consider  the  for- 
mer to  be  most  preferable.  Day  work  has  also  another  advanuge,  viz.  that  the 
laborers  may  then  be  employed  either  in  mowing  or  haymaiting,  according  as 
they  can  be  of  most  use. 

Where  the  land  is  even,  a  man  can  easily  mow  an  acre  and  a  half  per  day. 
Skillful  workmen,  who  mow  by  piece  or  task  work,  generally  get  through  more  , 
than  this,  and  will  sometimes  do  twice  as  much  ;  but  then  it  is  not  so  neatly  and 
well  executed. 

There  are  various  ways  of  making  the  hay,  which  are  followed  according  to 
the  kind  of  hay  which  we  wish  to  have  produced,  and  the  state  of  the  weather 
at  the  period  of  haymaking. 

There  are  two  kmds  of  hay,  green  and  broum  hay. 

The  quality  of  green  hay  is  sdways  improved  by  the  grass  being  spread  aboot 
and  divided  immediately  after  having  been  mown,  and  thus  exposed  to  the  inflo- 
cnee  of  the  sun  and  air ;  but  it  must  be  carefully  protected  from  moisture,  and 
from  dew  and  rain,  by  putting  it  in  heaps.  As  soon  as  the  dew  is  evaporate^' 
mil  the  grass  which  has  been  mown  m  the  early  part  of  the  morning  should,  n 
the  weather  is  fine,  be  scattered  about,  and  great  care  taken  to  shake  tt  free  fron 
lamps  and  divide  it  thoroughly.    As  soon  as  this  has  been  done,  the  haymakcn  ■ 


sboald  go  back  to  the  spot  where  thef  commenced,  and  turn  orer  or  more  with 
a  rake  that  portion  which-was  spread  out  first ;  at  noon  this  should  be  repeated ; 
at  four  o'clock  the  hay  should  be  raked  up  into  semi  or  perfect  circles,  and,  be- 
fore sunset,  made  into  grasscocks.  The  ouainess  of  the  second  day  commences 
with  tedding  ail  Che  grass  mown  early  in  the  morning,  as  socm  as  the  dew  is  off 
the  ground;  the  giasscocks  should  then  be  shaken  out  into  what  are  called 
straddles  or  plats,  each  of  about  a  perch  and  a  half  or  two  perches  in  breadth ; 
between  eacn  of  these  a  racant  space  should  be  left  to  admit  of  the  hay  beinff 
turned  toward  either  the  upper  or  the  lower  part  of  the  meadow  when  it  is  mored 
at  nine  o'clock  and  at  noon ;  toward  evening  it  should  again  be  brought  into  cir» 
cular  ridges,  and  before  the  sun  goes  down  again  made  into  grass ^ocka,  which 
latter  must,  howerer,  be  three  or  four  times  as  iar^e  as  those  of  the  preceding 
day.  The  same  course  of  proceeding  must  be  contmued  throughout  the  third 
day,  and  by  that  time,  if  the  weather  has  been  sunny  and  fine,  this  hajr  will  be 
dry  enough  to  be  gathered  together  in  one  large  heap,  preparatory  to  its  being 
carried  off  the  ground.  But  if  any  appearance  of  moisture  is  perceptible  in  the 
heap,  it  must  be  shaken  out  again,  and  tne  hay  once  more  spread  oyer  the  Round» 
though  not  thinlv  as  before,  and  suffered  to  remain  until  every  particle  of  moist- 
ure is  evaporated. 

All  the  grass  which  is  mown  after  the  early  part  of  the  morning  should  be  left 
in  the  swaths  or  sweeps  in  which  it  fell  from  the  scythe  until  the  following  day, 
and  then  submitted  to  the  process  we  have  just  been  describing.  Every  morning 
the' newly  mown  grass  should  first  be  tedded  and  spread  about ;  then  the  heaps 
shaken  out  into  prnts — the  small  ones  first,  and  then  the  larger  ones ;  and,  after 
this  has  been  done,  the  labor  must  be  divided  among  the  whole  of  the  operation. 
Until  some  portion  of  the  hay  has  been  stacked  or  stored  up  in  the  hayloft,  the 
amount  of  work  to  be  done  will  increase  every  day,  and  more  hands  will  be  re- 
quired to  accomplish  it  properly. 

Hay  thus  prepared  retains  its  green  hue,  its  aromatic  scent,  and  indeed  nearly 
all  its  most  userul  properties ;  it  only  loses  its  aqueous  portion,  and  does  not  ex- 
perience fermentation.  When  an  extra  numbir  of  hands  can  be  procured,  and 
the  weather  is  favorable  to  the  performance  of  the  operation,  equally  as  much  is 
gained  by  the  advantages  arising  from  the  work  bemg  expeditiously  performed 
as  is  expended  in  the  wages  of  the  additional  laborers ;  and,  on  the  whole,  the 
expenses  are  but  little  ffreater  than  they  would  have  been  had  the  operation  been 
performed  in  an  imperfect  and  dilatory  manner. 

Some  farmers  suffer  the  grass  to  remain  on  the  spot  where  it  was  dropped 
from  the  scythe  for  two  or  three  days  before  thev  begin  to  move  it.  There  can- 
not be  a  doubt  but  that  much  labor  is  thus  saved,  because  the  grass,  having  be- 
some  faded,  dries  much  more  quickly ;  but  the  hay  thus  produced  is  never  so 
green. 

»  When  the  weather  is  rainy,  damp,  or  changeable,  the  hay  cannot  be  so  rapidly 
prepared.  The  chief  point  to  be  aimed  at  in  this  case  is  that  of  keeping  the  cut 
(prass  as  much  together  as  possible,  in  order  that  the  water  may  not  wash  away 
its  sueculency,  and  yet  ta  give  it  sufficient  air ;  every  moment  of  fine  weather 
must  be  taken  advantage  of  to  move  it  about,  otherwise  there  will  be  danger  of 
its  fermenting.  So  long  as  the  grass  continues  green,  retains  its  sueculency,  and, 
in  a  manner  of  speaking,  its  vitality,  so  long  the  humidity  which  falls  from  the 
atmosphere  will  not  do  it  much  harm ;  and  when  rainy  weather  sets  in  hnm^ 
diately  after  the  commencement  of  the  mowing,  or  the  operation  has  been  began 
during  ram,  but  in  the  anticipation  of  fine  weather  supervening,  in  either  of  these 
cases  the  grass  should  be  left  just  where  it  was  cut,  until  the  weather  is  more 
&vorable ;  should  it,  however,  be  too  much  pressed  down  by  the  moisture,  it 
must  be  ffently  raised  with  a  rake,  and  then  it  may  be  suffered  to  remain  a  lone 
time  in  this  state  without  there  being  any  danger  of  its  deterioration,  provideo, 
however,  that  there  is  no  stagnant  water  on  the  ground.  Wherever  this  bst 
named  evil  exists,  the  whole,  or  as  much  as  possible,  of  the  grass  must  be  re- 
moved to  the  highest  parts  of  the  meadow.  Kain  is  most  injurious  to  hay  when 
it  has  lost  its  vitality  and  is  partly  dry ;  it  then  actually  deprives  it  of  its  most 
nutritious  particles.  Hence  it  will  be  evident  that  great  care  should  be  taken  to 
prevent  the  hay  from  being  rained  upon  while  it  is  spread  out  over  the  ground  to 
dry ;  so  soon  as  there  is  the  least  threatening  of  a  shower,  all  the  grass  should 
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be  gathered  together  and  the  driest  parts  made  into  heaps.  When  this  preeso- 
tionary  measure  has  been  taken,  the  hay  will  bear  a  continuance  of  heavy  rain 
without  suflfering  much  deterioration,  especially  if  the  temperature  is  not  very 
warm.  The  external  part  of  the  heap  alone«  loses  color  and  flavor,  the  interior 
portion  ranains  green  and  retains  all  its  succulency ;  and  when  the  weather 
clears,  and  the  hay  can  be  spread  over  the  ground,  one  dr^  day  will  frequently 
suffice  to  render  it  fit  to  be  stacked  in  case  more  rain  is  anticipated. 

When  the  wet  weather  continues  for  a  considerable  period  without  intermis- 
sion, air  must  occasionally  be  admitted  into  the  heaps  or  cocks ;  and  care  mtut 
be  taken  that  the  hay  does  not  become  heated.  Should  this  misfortune  be  pro- 
duced by  the  warmth  of  the  temperature,  the  best  way  of  managing  this  half- 
dried  grass  is  that  recommended  by  Klapmeyer,  which  we  shall  speak  of  mor« 
fully  when  we  come  to  treat  of  the  getting  in  of  clover  crops :  it  consists  in  uni- 
ting it  all  in  one  large  haycock,  in  order  that  it  may  be 'equally  heated  through- 
out ;  subsequently  shaking  it  out,  and  spreading  it  over  the  ground ;  and  then, 
when  it  has  become  4ried  by  the  air,  collecting  it  afresh.  When  it  has  once  be- 
come overheated,  it  will  not  do  so  again ;  its  color  and  smell  changes,  but  it  will 
not  turn  mouldy  or  contract  any  disagreeable  flavor,  and  will  always  be  adapted 
for  the  feeding  of  cattle.  It  will,  of  course,  be  understood  that  this  mode  of  hay- 
making ought  never  to  be  practiced  upon  natural  meadows,  unless  in  cases  of  ab- 
solute necessity. 

There  is  another  way  of  making  green  hay,  which  saves  a  great  deal  of  labor; 
this  is  but  little  practiced,  although  highly  to  be  recommended.  I  shall  now  de- 
scribe the  details  of  the  operation. 

As  soon  as  the  grass  is  thoroughly  freed  from  moisture,  it  is  put,  while  yet 
green,  into  narrow  heaps,  which  are  made  as  hi^h  as  possible ;  and,  to  prevent 
these  from  falling  dovim,  a  small  stake  is  driven  into  the  ground,  aroimd  which 
the  grass  is  carefully  arranged  with  the  hands.  A  handful  of  grass  is  then  taken 
from  one  of  the  swaths,  and  the  longest  and  strongest  portions  are  chosen  from  it 
to  cover  the  top  of  the  heap  or  haycock  with,  care  being  taken  to  turn  the  upper 
or  flowering  part  of  the  grass  downward.  These  pyramidal  heaps  are  then  suf- 
fered to  remain  until  the  grass  of  which  they  are  composed  is  thoroughly  dry, 
which  is  generally  somewhere  between  the  eighth  and  fifteenth  day ;  on  the  heap 
being  opened,  the  grass  in  the  interior  of  it  will  be  found  to  retain  its  hue  and 
freshness.  I  have  seen  grass  thus  made  into  large  heaps,  during  dry  and  windy 
weather,  which  has  dried  very  rapidly  without  requiring  to  be  moved,  and  has 
been  quite  green.  Temporarv  rain  or  showers  will  not  do  it  any  harm,  beyond 
that  of  depriving  the  external  part  of  some  portion  of  its  color ;  out,  should  the 
wet  weather  continue  for  any  considerable  period  of  time,  there  is  a  possibility 
of  the  hay  becoming  too  much  compressed :  it  will  then  be  necessary  to  open  the 
heaps,  and  shake  and  loosen  the  hay,  in  order  to  prevent  it  from  acquiring  an  on- 
pleasant  flavor. 

There  are  some  meadows,  the  greater  part  of  the  herbage  o^which  requires  to 
be  exposed  for  a  short  period  to  both  wind  and  rain,  in  order  to  get  rid  of  its  inju- 
rious properties,  and  render  it  agreeable  and  profitable  to  cattle.  This  is  the 
case  with  all  the  large  and  hard  grasses — not  only  the  reeds  and  rushes,  but  also 
the  blue  hair  grass  {aira  certUea),  a  plant  which  is  so  often  found  on  damp,  low 
ground.  It  has  been  observed  that  cattle  which  are  fed  on  hay  containing  a  con- 
siderable portion  of  this  plant,  lose  their  strength  when  the  hay  has  not  been  ex- 
posed to  the  air  and  warmth  for  a  proper  period.  Such  hay  should  be  left  upon 
the  ground  for  five  or  six  weeks,  in  order  that  it  may  be  repeatedly  wetted  and 
dried  again. 

Brofcn  hay  'v  made  by  allowing  the  grass  to  remain  for  a  day  or  two,  or,  if  the 
weather  is  unfavorable,  for  even  a  longer  period,  where  it  was  cut ;  afterward, 
when  it  is  dry,  it  must  be  shaken  and  turned,  and  subsequently  formed  into  small 
heaps.  When  it  has  remained  thus  for  some  days,  these  heaps  are  united  t(h 
gether,  so  as  to  form  larger  ones.  These,  also,  are  left  standing  for  some  days; 
after  which  period  the  luiy  is  collected  and  formed  into  large  cocks.  There  it 
becomes  heated,  perspires,  dries  asain,  and  eventually  becomes  like  a  block  of 
peat.  During  this  process,  no  air  should  be  suffered  to  come  in  contact  with  the 
hay ;  and,  instead  of  shaking  and  moving  it,  it  should  be  compressed  as  mttch  as 
possible,  in  order  to  exclude  the  air ;  for,  wherever  this  is  not  attended  to,  putre- 


&CÜOQ  and  mildew  will  be  engendered.  This  kinti  of  hay,  which  is  seldom 
stored  in  lofts,  but  made  into  cocks  and  ricks,  may,  when  required  for  use,  be  cut 
with  a  knife,  sharp  spade,  or  hatchet  In  many  countries  the  farmers  are  j^reat- 
\j  prejudiced  in  favor  of  brown  hay,  and  assert  that  it  forms  a  far  better  mdder 
for  cattle  than  green  hay  does ;  in  support  of  which  assertion,  they  narrate  vari- 
ous experimental  trials  made  with  the  latter,  all  of  which  have  turned  out  unfa- 
vorably. But,  if  we  come  carefully  to  examine  into  both  sides  of  the  questicm, 
we  shall  find  that,  in  those  places  where  the  preference  is  given  to  brown  hay, 
the  green  hay  is  almost  always  carelessly  or  imperfectly  made ;  in  which  case 
there  can  be  no  doubt  but  that  the  former  will  be  preferable.  There  are  many 
recorded  experiments  which  satisfactorily  prove  that  eood  green  hay  is  decidedly 
the  most  nutritious  and  advantageous,  whether  employed  a?  fodder  for  horses, 
sheep,  or  milch  cows  ;  oxen  only  which  are  put  up  to  fatten  thrive  best  on  brown 
hay. 

Various  instruments  have  been  invented,  with  a  view  to  diminish  the  manual 
labor  of  haymaking  on  extensive  meadows,  and  by  means  of  these  a  great  por- 
tion of  this  operation  may  be  executed  with  the  addition  of  horse  power. 

Bloys  de  Treslong,  in  "  The  Acts  of  the  Rotterdam  Society,"  vol.  iL  p.  88, 
descrioes  a  harrow  which  is  made  use  of  to  turn  the  hay,  and  submit  it  more 
perfectly  to  the  action  of  the  air  and  the  sun's  rays.  Ihis  instrument  is  com- 
posed of  two  pieces  of  wood,  each  nine  feet  long ;  and  in  each  of  which  there 
are  seven  long  teeth,  made  either  of  wood  or  iron.  These  portions  are  united 
together  by  three  cross-pieces  of  about  four  feet  four  inches  long.  A  horse  is 
harnessed  to  the  instrument  on  which  a  man  or  a  boy  mounts,  and  guides  it  up 
and  down  the  meadow,  by  which  means  the  whole  of  the  hay  is  moved  and 
turned  over.  This  invention  is,  however,  only  useful  in  fine,  dry,  windy  weather. 
It  may  easily  be  supposed  that  the  hay  thus  made  is  equally  dry  and  no  way  in- 
ferior to  that  formed  in  the  usual  way,  although  considerably  less  manual  labor 
has  been  expended  on  it.  A  second  laborer  must  always  follow  the  harrow  in 
order  to  raise  it  up  when  the  hay  becomes  collected  between  its  teeth. 

A  horse-rake  may  be  made  use  of  for  the  purpose  of  gathering  the  hay  to- 
gether from  the  sweeps  or  swaths  in  which  it  was  cut,  a  similar  instrument  to 
that  which  is  usually  employed  on  the  stubble  of  cornfields  ;  and  a  haysweep  is 
frequently  used  to  accumulate  the  hay  in  heaps,  to  each  extremity  of  which  is 
attached  a  cord  or  chain,  the  other  end  of  which  is  affixed  to  the  harness  of  a 
pair  cf  horses.  On  each  side  of  the  tree  or  .piece  of  wood  which  forms  the  sweep, 
a  roan  gets  up  who  holds  by  a  cord  affixed  to  the  reins,  and  bends  slightly  for- 
ward. The  horses  are  then  put  in  motion,  and  the  hav  is  gathered  together  in 
front  of  this  machine  so  quickly  and  thoroughly,  that  if  the  meadow  is  tolerably 
even,  only  a  few  stray  bits  are  left  here  and  there  on  the  ground.  When  the  la- 
borers thmk  that  the  heap  is  sufficiently  large,  they  spring  to  the  ground,  still, 
however,  holding  by  the  cord ;  and  the  tree  being  no  longer  borne  down  by  their 
weight,  slides  over  the  heap  of  hay.  They  then  remount  and  proceed.  This 
operation  cannot  be  well  performed,  unless  the  persons  employed  are  skilled  in  it. 

Mr.  Middleton,  an  Englishman,  has  given  a  description  or  a  similar  but  much 
more  complicated  instrument,  which  account  has  been  translated  into  German  by 
Leonhardi,  and  published  at  Leipsic  in  1787. 

The  carting  and  carrying  of  the  hay  are  operations  which  are  always  executed 
much  better  and  more  promptly  when  the  persons  employed  are  accustomed  to 
the  work.  As  the  bulk  of  hay  is  always  very  great  in  proportion  to  its  weight, 
much  nicety  and  skill  are  required  in  making  the  load  such  as  a  team  can  draw 
without  difficulty.  Therefore,  a  person  skilled  in  loading  hay,  whether  male  or 
female,  should  always  be  selected  for  the  performance  of  that  work  and  encour- 
aged. Neither  must  this  operation  be  too  much  hurried,  but  time  allowed  for 
the  hay  to  be  divided  and  spread  out  in  even  layers,  so  as  to  maintain  the  equi- 
librium of  the  whole.  Much  more  time  is  actually  gained  by  proceeding  gradu- 
ally and  surely,  than  by  acting  with  precipitancy ;  Tor  it  is  impossible  for  the 
person  employed  in  loaning  to  execute  his  share  of  the  labor  properly,  if  more 
nay  is  presented  to  him  at  once  than  he  can  possibly  arrange. 

In  general,  a  relay  of  wagons  is  required,  and  the  operation  always  progresses 
more  rapidly  when  there  is  a  pair  of  horses  or  oxen  which  can  be  made  to  draw 
the  wagon  that  is  being  loaded,  from  one  heap  to  another.     The  wagon  ought 
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always  to  be  placed  between  two  heaps  in  order  that  it  may  altematelT  recdve 
hay  n-oin  either  side,  unless  there  happens  to  be  a  high  wind,  in  whick  caw  it 
must  be  so  placed  that  the  wind  shall  blow  the  hay  toward  it. 

The  first  thing  to  be  done  is  to  establish  a  due  proportion  between  the  Dombet 
of  laborers  employed  in  loading,  unloading,  and  stacking,  and  the  number  of 
teams  and  wagons.  This  proportion,  however,  must  be  regulated  chiefly  aocori- 
ing  to  locality,  and,  therefore,  merely  general  rules  can  be  given  for  determisinf 
it.  Every  thing  should  be  arranged  so  that  one  part  of  the  operation  shall  not  he 
retarded  oy  another ;  that  nobody  shall  be  idle,  and  yet  that  nobody  shall  be  too 
much  hurried. 

The  back  of  the  wagon  must  always  be  carefully  fastened  up  and  finished  off, 
in  order  to  prevent  any  hay  from  bein^  lost  on  the  road. 

The  hay,  when  properly  made,  is  either  stored  in  boarded  lofts  or  granaries 
situated  over  the  stable,  in  which  the  cattle  are  kept  that  are  to  consume  it ;  or 
else  it  is  formed  into  stacks,  ricks,  or  cocks. 

In  storing  it  up,  care  must  be  taken  that  it  is  spread  out  in  uniform  layers,  and 
piled  together  so  compactly  that  no  vacant  spaces  shall  be  left ;  for  mildew  is 
mvariably  engendered  by  such  vaqancies,  and  the  moisture  produced  when  the 
hay  becomes  neated  also  collects  there.  Where  this  is  the  case,  the  hay  some- 
times becomes  so  much  heated  as  to  give  out  vapor ;  and  then,  so  far  from  loosen- 
ing it,  or  lifting  it  up  and  jp^ivins  it  air,  we  must,  as  far  as  possible,  endeavor  to 
prevent  the  least  breath  of  air  from  coming  to  it,  and  close  up  the  shutters  ud 
all  the  outlets  of  the  loft.  Under  these  circumstances,  the  hay  may  ferment  very 
much  and  tum  brown ;  but  it  will  not  be  spoiled,  nor  will  there  be  so  much  dan- 
ger of  its  taking  fire.  It  is  only  when  a  free  current  of  air  is  allowed  to  come  to 
It  that  the  inflammable  gas,  which  under  such  circumstances  is  evolved,  will  be 
likely  to  take  fire.  We  must  not,  therefore,  touch  the  hay,  imless  it  is  to  take  it 
quickly  out  of  the  loft  to  cool  and  dry  it  again. 

If  the  hayloft  is  thatched  with  a  good  straw  roof,  the  hay  must  be  jnled  as 
near  to  that  roof  as  possible,  and  pressed  down  so  compactly  that  no  interstices 
shall  be  left  between  the  two.  When  no  portion  of  the  hay  is  in  contact  with 
the  air,  it  goes  through  its  heat  without  receiving  any  damage,  and  every  por- 
tion retains  its  quality  and  nutriment.  Where  the  roof  is  of  slates  or  tiles,  the 
upper  layer  of  the  hay  is  very  apt  to  lose  its  flavor,  and  become  damp  and  mouldf. 

It  is  well  known  that  if  we  would  have  fodder  preserve  its  good  qualities,  sod 
not  acquire  a  flavor  and  smell  disaefreeable  to  cattle,  we  must  prevent  all  the 
vapors  and  miasma  of  the  stable  trom  penetrating  through  the  floor  into  the 
stoted  hay  situated  above. 

Arched  floors,  composed  of  boards  covered  with  straw  or  reeds,  are  best  adapt- 
ed for  preserving  the  store  of  fodder  destined  for  the  cattle  beneath. 

When  distributing  the  difi'erent  kinds  of  fodder  in  the  granaries  and  lofts, 
ereat  care  must  be  taken  to  apportion  to  each  variety  of  animals  the  kind  of  fod- 
der which  will  be  most  agreeable  to  their  palate,  as  well  as  beneficial  for  them: 
and  to  distribute  the  different  kinds  of  hay  through  each  loft  in  the  order  in 
which  they  are  to  be  consumed,  so  that  there  may  be  no  difiScuity  in  getting  at 
each  one  as  it  is  wanted. 

But  it  is  far  more  advantageous  to  stack  hay  than  to  keep  it  in  lof^s  or  build- 
ings of  any  kind.  When  the  haycocks  or  stacks  are  properlv  formed,  the  hay 
will  be  preserved  much  better  ana  in  a  more  wholesome  state  than  it  ever  can  be 
in  confined  buildings,  because  those  vapors  which  exhale  from  it,  and  which  are 
so  apt  to  engender  mildew  and  an  unpleasant  flavor,  are  carried  off  by  the  air  as 
soon  as  they  reach  the  surface  of  the  stack.  This  is  the  reason  that,  m  England, 
farmers  and  dealers  in  hay  and  straw  always  assert  that  they  can  distinguish 
housed  from  stacked  hay  by  the  smell ;  and  also  that  the  latter  is  so  much  pre- 
ferred, and  will  always  fetcL  a  much  higher  price.  Each  kind  of  hay  should  be 
made  into  a  separate  stack,  as  the  farmer  will  thus  be  enabled  to  select  that 
which  he  thinks  proper  for  use ;  and  will  also  be  better  able  to  keep  the  bay 
from  one  year  to  another.  Hay  and  fodder  stacks  are  sometimes  built  «pon  * 
floor  or  ground-work,  formed  for  the  purpose  of  stones  or  boards,  or,  what  is  still 
more  common,  on  a  bed  formed  of  dry  branches  and  straw ;  but  an  elevated  and 
dry  «pot  should  always  be  selected  for  the  site  of  a  hayrick.  On  one  of  the 
foundations  just  mentioned,  the  fodder  may  be  spread  out  by  armsful,  and  a^ 
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Tanged  in  regular  beds,  one  above  the  other,  each  trodden  down  and  compresaed 
as  much  as  possible.  From  the  base  up  to  a  certain  hight,  the  stack  should  con« 
tinue  to  swell  out  and  enlarge  in  circumference,  and  then  gradually  diminish  un- 
til the  eaves  or  summit  assume  the  form  of  a  roof,  terminating  in  a  point.  Last- 
ly, this  roof  should  be  covered  with  straw,  for  the  purpose  of  protecting  the  hay, 
imd  carrying  off  the  water  and  rain  without  its  doing  any  injury  to  the  stack. 

Haystacks  are  made  in  various  forms ;  sometimes  they  are  round,  at  others 
square,  but  their  most  general  form  is  that  of  a  long  square  or  oblong.  This  lat- 
ter is  usually  preferable,  because  the  stacks  which  are  built  in  this  way  may  be 
lengthened  at  pleasure,  and  all  the  crops  of  the  vear  formed  into  one  laree  stack, 
should  such  a  course  of  proceeding  appear  to  be  advisable.  One  of  the  gable 
ends  should  be  directed  toward  the  north-west,  or  that  point  from  which  most 
wind  and  rain  may  be  expected,  in  ord^r  that  the  least  surface  may  be  presented 
to  the  action  of  the  elements.  The  surface  of  the  top  must  be  arranged  at  this 
gable  end  in  the  form  of  the  slope  of  a  roof. 

When  a  stack  is  finished,  all  its  roughness  should  not  only  be  taken  off  with  a 
rake,  but  the  sides  should  also  be  carefully  and  evenly  cut  If  any  hollows  or 
inequalities  appear— a  circumstance  which  should,  however,  be  as  much  as  pos- 
sible avoided — ^they  must  be  carefully  filled  up,  in  order  that  no  moisture  mav 
fold  a  way  in.  Lastly,  the  stack  should  be  covered  up  with  straw,  and  a  trencn 
duff  all  round  it  to  carry  off  the  dripping  of  the  water. 

The  long  stacks  have  one  great  advantage  over  all  others,  namely,  that  the 
hay  may  be  easily  cut  from  them  when  required  for  trussing  or  for  consumption, 
provided  that  it  is  cut  off  perpendicularly,  and  on  the  opposite  side  to  that  quar- 
ter whence  most  wind  and  rain  come.  The  hay  and  fodder  stacks  should  all  be 
placed  in  one  yard  or  enclosure  set  apart  for  the  purpose,  and  surroundad  with 
fences  or  walls :  it  is  much  easier  to  watch  the  progress  of  the  consumption  of 
the  winter  stores  when  they  are  thus  placed,  than  it  is  when  they  are  laid  up  in 
mnaries,  and  consequently  the  farmer  is  enabled  to  regulate  the  expenditure  of 
iood  according  to  the  stock  in  hand. 

Those  floorings  of  boards  or  planks  intended  to  serve  as  the  basis  of  hay-stacks, 
and  which  are  united  with  a  movable  roof  that  can  be  raised  or  lowered  at  will, 
are  now  scarcely  ever  made  use  of,  being;  not  only  expensive  but  very  inconveni- 
ent ;  and  the  hay  being  equally  as  well,  if  not  better,  preserved  when  exposed  to 
the  air.  Those  tunnels  or  tube-like  vacuums  which  it  was  formerly  customary 
to  leave  in  the  center  of  every  haystack  that  was  built,  for  the  purpose  of  carry- 
ing off  the  vapor  engendered  in  it,  are  now  quite  abandoned  ;  for  experience  has  > 
proved  that  the  portions  of  hay  nearest  to  them  were  always  the  first  to  spoil. —  \  > 
Indeed,  fodder  can  never  be  more  effectually  preserved  from  injury  than  when  all 
communication  with  the  open  air  is  entirely  cut  off,  and  every  approach  to  a  va- 
cuum avoided.  The  inconvenience  of  these  tunnels,  and  the  difficulty  of  form- 
ing them,  are  also  ar^ments  asainst  them. 

The  haystacks  or  ricks,  which  are  formed  in  meadows  at  some  distance  from 
the  house,  and  are  usually  placed  upon  a  raised  scaffold  or  frame,  when  these 
meadows  are  liable  to  become  covered  with  water  during  the  winter,  are  gene- 
rally verv  carelessly  made ;  nevertheless,  they  turn  out,  on  the  average,  exceed* 
ingly  well.  In  countries  where  there  is  a  great  deal  of  meadow  land,  and  where 
the  chief  part  of  the  hay  is  made  expressly  for  the  purpose  of  being  sold,  these 
temporary  ricks  or  stacks  are  ver)r  much  used ;  there  will  not,  therefore,  be  any 
occasion  for  us  to  enter  into  any  minute  description  of  them.  Thev  are  to  be  con- 
sidered merely  as  the  means  of  meeting  an  exigency,  and  not  in  the  light  of  per^ 
manent  stacks. 

Those  persons  who  have  tried  the  effect  of  forming  their  hay  stacks  of  alter- 
nate layers  of  the  straw  of  the  spring  corn  which  was  left  from  the  preceding 
year,  and  hay,  have  spoken  very  highly  of  the  practice.  They  chiefly  recom- 
mend it  upon  this  ground,  viz. — that  the  fodder  can  be  compressed,  even  when 
not  perfectly  dry,  as  tlie  straw  will  absorb  all  the  humidity  proceeding  from  the 
hay.  The  straw  becomes  impregnated  with  the  flavor  of  the  hay,  and  is  thus 
rendered  more  agreeable  and  palatable  to  cattle,  and  is,  consequently,  eaten  by 
them  more  willingly.  This  practice  has  chiefly  been  applied  to  clover  hay ;  we 
shall,  therefore,  recur  to  it  again  when  treating  of  that  crop.  Some  agriculture 
ists  have  recommended  that  the  hay  should  be  salted  while  being  stacked,  espe* 
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cially  if  it  has  «t  «11  euflered  from  the  «fleets  of  wet  or  bad  weather,  or  has  eoa- 
tracted  any  unpleasant  flavor ;  and  they  assure  us-tbat  by  attention  to  this  salt- 
ing process,  the  hay  will  be  rendered  exceedingly  palatable  to  cattle.  1  have  not 
as  vet  heard  of  any  decisive  experiments  having  been  made  on  this  subject ;  there 
is,  nowever,  little  doubt  but  that  the  practice  might  prove  advantageous  where 
salt  is  tolerably  cheap. 

A  distinction  is  made  between  hay  properly  so  called,  or  the  produce  of  the 
first  crop  of  grass,  and  the  aftermath,  or  grass  which  constitutes  the  second  crop ; 
and  where  the  meadows  are  particularly  fertile,  there  is  also  a  third  class  of  hty, 
or  that  arising  from  the  third  crop  of  grass. 

The  manner  of  making  and  preserving  the  hay  of  the  second  crop  difiers  in  do 
essential  particular  from  the  same  process  when  applied  to  the  first,  except  as 
regards  such  modifications  as  are  rendered  necessaiy  by  the  advanced  state  of  the 
season,  or  the  difference  in  the  weather  and  temperature.  In  order,  however,  to 
prevent  such  hay  from  igniting  and  taking  fire  while  in  the  stack,  it  must  be  al- 
lowed to  remain  in  the  swaths  upon  the  ground  for  a  longer  period  before  bein; 
moved,  in  order  that  it  may  become  perfectly  dry,  for  the  moisture  is  not  so  ct- 
sily  and  rapidly  evaporated  from  the  second  crop  of  grass  as  it  is  from  the  first, 
or  that  cut  in  the  earlier  part  of  the  year.  On  this  accoimt  it  is  desirable,  previ- 
ously to  its  being  spread  out  and  turned,  to  sufler  it  to  lie  in  the  swaths  as  the 
mowers  have  left  it  for  several  days,  in  order  that  its  vitality  may  be  completely 
destroyed. 

When  the  second  crop  of  hay  can  be  got  m  thoroughly  dry,  and  has  been  grows 
during  fine,  warm  weatner,  it  is  even  more  nutritious  than  the  hay  of  the  first 
crop.  We  shall  speak  of  the  use  of  hay  when  we  come  to  treat  of  the  manag^ 
ment  of  cattle. 

THE  VARIOUS  KJNDS  OF  PASTintES. 

In  a  previous  chapter  we  have  already  pointed  out  the  advantages  attendant  on 
the  staA-feeding  of  horses  and  cattle ;  undeniable,  however,  as  tnese  are,  it  f^^ 
^uently  happens  that  we  are  compelled  ro  pasture  the  cattle,  either  because  the 
circumstances  of  the  establishment  require  it,  or  because  the  nature  and  situation 
of  certain  pasture-grounds  prevent  them  from  being  otherwise  rendered  available. 
But,  wherever  any  considerable  number  of  sheep  are  kept,  pastures  are  quite  in- 
dispensable ;  for,  although  it  has  been  shown,  by  tmdoubted  experiments,  that 
fiheep  may  be  fattened  m  enclosures  on  grass  cut  and  carried  to  them,  yet  the 
general  introduction  of  this  practice  would  be  attended  with  many  inconveniences 
and  difficulties,  which  we  shall  have  occasion  to  allude  to  by  and  by. 

The  estimate,  valuation,  and  cultivation  of  pasture  lands,  as  well  as  the 
methods  of  turning  them  to  the  best  advantage,  constitute,  therefore,  an  import- 
ant branch  of  agricultural  science. 

The  several  kinds  of  pasture  ground  are  thus  distinguished  from  one  another: 

(a).  Lands  devoted  aliernatcly  to  pasture  and  tillage.  Tboee  portions  of  the  arable  land  which 
•re  chiefly  devoted  to  the  produce  of  com.  but  which,  nevertheless,  arc  from  time  to  time  laid 
down  as  grass  land.    To  tliis  class  belong— 

1.  Pasturage  on  the  unemployed  portions  of  land  subjected  to  the  system  of  alternate  tiliase 
and  pasturage,  and  that  on  land  which  bear*  a  crop  of  com  once  in  three,  six,  or  nine  years  oiu)-- 

8.  Pasturage  on  fallow  ground. 

3.  Pastorage  on  stubble  fields. 

{Ö).  Spring  and  autumn  pasturage  nn  meadow  land. 

(c).  Extra  pasture  lands :  those,  the  soil  of  which  is  at  tlie  same  time  mainly  devoted  to  a  dif 
ierent  use.  the  pasturage  of  cattle  not  being  the  chief  produce  derived  from  them. 

id).  Permanent  pasture  lands :  or  those  which  are  constantly  and  exclusively  devoted  to  ibe 
growth  of  herbage,  and  the  pasturing  of  cattle. 

These  pastures  are  in  general  private  property,  or  at  any  rate  under  the  sole 
control  or  the  lessee ;  but  at  times  various  mdividuals  possess  rights  over  them 
which  totally  nullify  thevalucof  the  land  to  the  farmer.  We  shall  first  con- 
sider pasttire  founds  as  private  property,  and,  subsequently,  as  under  the  coniroi 
of  various  individuals. 

It  is  customary  to  value  pasture  ground  by  calculating  the  number  of  cows 
which  can  ^e  fed  upon  it  durmg  summer ;  the  number  of  head  of  other  kinds  of 
cattle  which  such  land  is  capable  of  sustaining  may  subsequently  be  determioed 
by  calculations  deduced  from  the  first  estimate.  Three  acres  of  ground  are  usv- 
ally  allowed  to  be  the  extent  required  for  the  support  of  a  cow. 
L»62) 


A  hone  requires  four  acres  and  a  half;  a  draught  ox  three  acres  and  two- 
thirds  ;  a  colt  two  acres  and  a  quarter ;  a  sheep  three-tenths  of  an  acre ;  a  pig 
three-tenths  of  an  acre ;  a  goose  one-tenth  of  ao  acre. 

These  proportions  are,  however,  liable  to  variations  arising  from  the  breed  or 
size,  or  peculiar  properties  of  the  different  kinds  of  animals,  and  also  upon  the 
amount  of  nourishment  which  certain  varieties  require ;  in  places  where  sheep 
are  scantily  and  badlv  fed  it  is  usual  to  reckon  fourteen  of  these  animals  as 
equivalent  to  a  cow  when  calculating  pasture  ground  ;  while,  on  the  other  hand, 
in  those  situations  where  the  farmer  attaches  great  importance  to  the  nature  and 
breeding  of  his  sheep,  he  only  allows  eight  to  each  cow. 

But  before  we  proceed  farther,  it  will  be  as  well  to  understand  exactly  what 
is  the  extent  of  pasture  ground  which  should  be  allowed  for  each  cow.  A  cow 
belonging  to  one  of  the  large  breeds  of  cattle,  such  as  are  found  in  the  low  coun- 
tVies,  requires  four  times  as  much  pasturage,  if  not  more,  than  would  suffice  for 
the  keep  of  a  cow  belonging  to  one  of  the  smaller  breeds,  such,  for  example,  as 
those  which  are  found  in  hilly  countries,  where  the  soil  is  poor.  Neither  of  these 
extremes  must,  however,  be  laken  as  the  basis  of  our  calculation ;  we  must  se- 
lect one  which  is  of  a  moderate  size,  and  adapted  for  grazing  on  portions  of  land 
laid  down  to  grass  on  a  farm  conducted  under  the  system  of  alternate  tillage  and 
pasturage.  A  cow  of  this  description  will  weigh  about  450  lbs.  while  alive,  and 
yield  2^  lbs.  of  butcher*s  meat  when  dead.  If  allowed  sufficient  pasturage,  she 
will  annually  yield  about  80  lbs.  of  butter.  The  extent  of  pasture  ground  on 
such  a  managed  farm  as  we  have  just  been  speaking  of,  which  a  cow  of  this  des- 
cription will  require,  has  been  calculated  with  the  utmost  accuracy ;  and  from 
that  calculation  may  be  deduced  the  proportionate  extent  of  other  kinds  of  pastures 
which  will  be  required  for  the  same  piurpose. 

In  order  to  be  able  to  form  an  estimate  of  the  luxuriance  of  the  pasturage 
which  will  be  yielded  by  a  field  or  portion  of  arable  land  laid  down  to  grass,  in  a 
farm  subjected  to  the  system  of  altemate  tillage  and  pasturage,  it  will  be  neces-' 
sary  to  take  into  account  the  following  circumstances  : 

1.  The  fertility  or  richneBs  of  the  Knl.  which  it  proportionite  with  the  Inxoriance  of  the  corn 
crop«  which  it  yicLds. 

9.  OruMs  do  not,  however,  shoot  ap  and  floorUh  most  where  the  crops  of  grain  have  been 
moat  laxariant,  for,  although  there  may  not  be  a  shade  of  differeDce  in  the  soil  oftwo  fields,  ohe 
may,  from  Situation,  from  being  more  wet  than  the  other,  or  from  variens  other  circnmstances,  be 
less  adapted  for  the  prodaction  of  herbage.  The  diflRueoce,  however,  is  not  actadly  so  great  as 
it  appears  to  be,  the  fine  and  scanty  grass  being  often  more  notritions  than  the  aboo&nt  and 
coarser  herbaf^e. 

3.  The  fertility  of  pasture  ^und  depends  in  a  great  measure  upon  the  number  of  com  crops 
which  it  has  been  made  to  yield  since  it  was  manured,  for  every  one  of  these  tends  to  diminish 
the  riclincBS  of  the  soil  and  its  disposition  to  produce  herbage. 

4.  A  good  deal  likewise  depends  upon  the  time  which  has  elapsed  since  that  portion  of  land 
was  previously  left  at  rest.  If  seeds  have  been  sown  upon  it,  tne  grasses  and  herbage  seldom 
spread  or  shoot  np  very  much  during  the  first  year;  indeed,  the  plants  which  have  been  sown, 
which  are  in  general  Dutch  clover,  pimpernel,  and  ray -grass,  scarcely  make  their  appearance 
above  ground  during  the  first  year.  On  ordinary  soils,  the  pasturage  is  most  luxuriant  m  the  sec- 
ond and  tliird  years  of  rest.  During  the  fourth  and  fiftli  years  it  usually  diminishes  in  quantity ; 
this  is  frequenily  occasioned  by  the  growth  of  moss  and  weeds.  This  decrease  dependi^  however, 
very  much  upon  tlie  condition  of  the  land ;  for,  on  a  rich  soil  which  is  in  good  conditbn  and  con> 
Boqnentlv  favorable  to  the  reproduction  of  herbage,  this  decrease  is  not  perceptible ;  on  the  con- 
trary, it  has  been  asserted  that  the  quantity  of  pajtturage  goes  on  increasing->an  eflbct  which  may, 
in  a  great  measure,  be  attributed  to  the  quantity  of  dung  deposited  upon  the  soil  by  the  greater 
number  of  cattle  which  it  supplies  with  food. 

At  page  74,  I  haye  given  the  table  in  which  Meyer  states  the  extent 
of  ground  required  for  the  keep  of  a  cow  at  ^ass  during  the  whole  summer. 

If  six  acres  of  pasturage  or  more  are  required  for  the  keep  of  a  cow  during;  the 
summer,  it  is  eyidently  by  no  means  advisable  to  graze  homed  cattle  ;  a  soil  of 
this  description  can  only,  therefore,  be  advantageously  employed  as  pasturage  for 
sheep. 

In  the  rotation  which  includes  altemate  tillage  and  pasturage,  the  pasturage  of 
those  portions  laid  down  to  grass  or  rest  constitutes  a  very  essential  item  in  the 
revenue,  nor  indeed  can  it  be  dispensed  with,  if  we  would  maintain  the  harmony 
of  the  whole ;  therefore  every  means  which  should  present  itself  of  increasing 
the  fertility  of  the  pasture  ground  must  be  adopted  ;  even  at  the  seed  time  these 
important  portions  of  the  farm  must  not  be  neglected.  In  the  old  system  of  al- 
ternate tillage  and  pasturage,  especially  as  it  exists  in  Holstein,  where  this  sys*« 
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tern  is  carried  on  in  all  its  primitive  simplicity,  the  agriculturists  did  not  like  to 
tiU  their  ground  or  bestow  a  dead  fallow  upon  it,  because  these  operations  tended 
to  destroy  the  roots  of  the  grass  plants ;  and  consequently,  the  land  did  not  become 
so  quickly  clothed  with  verdure  when  leA  in  repose.  The  value  of  the  pastures 
was  seldom  lost  sight  of  bv  them,  and  autumnal  corn  was  usually  the  last  crop 
sown  previously  to  the  field  being  laid  down  to  grass,  because  herbage  shoots  up 
more  abundantly  among  this  description  of  crop  ;  or,  if  oats  were  sown,  the  land 
was  only  plowed  once  lor  their  reception,  and  that  very  superficially.  It  cannot 
be  denied  that  this  mode  of  proceeding  was  exceedingly  proper,  it  the  chief  ob- 
ject which  the  farmer  had  in  view  was  to  favor  the  ^owth  and  increase  of  grass, 
and  he  was  unable  to  discover  any  other  means  of  attaming  his  end.  It  was  a  consid- 
erable period  before  any  other  means  of  raising  fodder  was  generally  adopted,  for  it 
was  believed  that  the  nutritious  properties  of  natural  herbage  could  not  be  adequate- 
ly replaced  by  any  plants  artificially  sown.  This  prejudice,  however,  no  longer 
exists  among  intelligent  and  enlightened  agriculturists,  and  it  is  now  the  general 
opinion  that  the  herbage  of  a  field  sown  with  judiciously  selected  grasses,  equals, 
if  not  surpasses,  any  natural  pasture  which  can  be  met  with. 

Dutch  clover  is  usually  selected  for  the  purpose  of  sowing  land  destined  for 
pasture.  The  preference  is  given  to  this  plant  on  account  of  the  smallness  of  its 
seed ;  its  tendency  to  propagate  its  plants  by  shoots  or  offsets  from  the  roots; 
the  facility  with  which  its  seed  may  be  gathered,  and  the  consequent  low  price 
at  which  it  can  be  obtained.  Two  pounds  of  Dutch  clover-seed  are  quite  suffi- 
cient to  sow  an  acre  of  ground,  if  evenly  scattered  over  it.  Purple  clover  is,  how- 
ever, frequently  mixed  with  it,  partly  for  the  sake  of  obtaining  a  larger  crop  of 
hay,  and  partly  because  Dutch  clover  only  thrives  on  soils  which  are  in  tolerable 
condition. 

Ray-grass  {lolium  perenne)  also  answers  very  well  when  sown  in  coojunctioa 
with  Dutch  clover,  as  likewise  does  sheep's  fescue-grass  (festuca  ovina).  Both 
of  these  grasses  form  very  thick  and  luxuriant  pasture,  and  thrive  well  on  high 
and  hilly  ground ;  there  is  little  or  no  difficulty  in  gathering  their  seed,  and,  cod- 
«equently,  it  is  not  expensive.  From  fifteen  to  twenty  pounds  must  be  allowed 
per  acre,  in  addition  to  the  seed  of  the  Dutch  clover,  some  farmers  state  that 
they  have  sown  woolly,  soft  grass  {holcus  lanatus)  for  the  formation  of  pasture, 
and  with  very  good  effect.  The  seed  of  this  grass  is  also  easily  gathered ;  it  is 
true  that  there  is  some  difficulty  in  getting  it  out  of  the  pod  or  husk,  but  this 
trouble  need  not  be  taken  where  the  seed  is  intended  for  home  consumpticm,  and 
not  for  sale.  When  sown  in  the  husk,  a  bushel  per  acre  must  be  allowed.— 
This  ^ss  always  grows  in  tufts,  and  is  particularly  conspicuous  toward  autumn, 
at  which  season  its  radical  leaves  spread  out  vigorously.  In  my  opinion,  hower- 
er,  nothing  but  necessity  induces  cattle  to  eat  it,  and  they  leave  it  untouched 
whenever  they  can  find  any  other  kind  of  herbage.  Besides,  it  is  so  easily  d^ 
stroyed  by  frost  that  no  dependence  can  be  placed  upon  it. 

The  pimpernel  bumet  {poterium  sanguisorha)  is  an  excellent  plant  for  the  for- 
mation of  pasture,  although  as  yet  it  is  but  little  known  among  us ;  it  will  thrire 
upon  very  poor  soils,  where  Dutch  clover  will  not  grow  at  all ;  it  cannot,  how- 
ever, be  denied  that  it  yields  a  far  more  luxuriant  herbage  when  sown  on  rich 
land.  It  retains  its  verdure  even  in  the  depth  of  winter,  and  in  the  beginning  of 
spring  shoots  forth  with  the  utmost  vi^or.  It  is  particularly  adapted  for  sheep, 
and  these  animals  always  eat  it  with  avidity ;  it  is  agreeable  to  their  palate,  from 
fts  aromatic  and  slightly  astringent  properties.  The  seed  of  this  plant  may  easily 
be  collected  from  any  portion  of  the  field  set  apart  for  the  purpose ;  it  must,  how- 
ever, all  be  carefully  gathered  with  the  hand.  On  hilly  and  chalky  fields,  where 
the  layer  of  vegetable  mould  is  very  superficial,  quaking  grass  (briza  media)  will 
be  found  well  adapted  for  the  production  of  pasturage ;  sainfoin  may  be  sown,  in 
conjunction  with  tnis,  with  good  effect  on  such  land. 

We  shall  again  recur  to  this  subject  before  the  conclusion  of  the  work. 

We  may,  to  a  certain  extent  at  least,  include  in  the  same  class  the  pasturage 
-<m  outer  fields  or  crop  divisions^  during  those  years  in  which  they  are  laid  down 
to  rest.  My  readers  will  remember  that,  when  treating  of  the  cultivation  of 
grain,  the  above-mentioned  term  was  applied  to  fields  or  divisions  of  hind  remote 
from  the  farm  buildings,  and  more  or  less  impoverished,  and  which,  from  want 
of  manure,  yield  only  one  crop  of  grain  in  three,  six,  nine,  or  even  twelve  years. 
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It  will  be  scarcely  necessary  for  us  to  observe  that  the  pastoraffe  derived  from 
land  which  is  continually  impoverished  by  crops  of  grain,  and  which  receives  no 
compensation,  in  the  shape  of  manure  or  otherwise,  for  the  exhaustion  they  un- 
dergo, cannot  be  placed  in  competition  with  that  derived  from  corn-fields  which 
have  been  properly  manured,  and  then  laid  down  to  grass ;  the  former  are  cov- 
ered with  small,  weak,  shriveled  plants,  and  very  often  with  nothing  but  boat's 
beard  {aira  canescens),  knawel  (scleranthus  annuus),  some  of  the  smaller  fescue 
grasses,  and  sweet-scented  vernal  grass  {anthoxantum  odoratum) ;  the  latter  of 
which  cattle  wiU  not  touch  when  it  is  in  an  advanced  stage  of  vegetation.  Pas- 
tures of  this  nature  are,  therefore,  rather  to  be  regarded  as  places  to  which  the 
animals  may  be  turned  for  exercise  than  as  actual  pasture  grounds  for  either  sheep 
or  swine ;  for,  far  from  nourishing,  they  only  impoverish  these  animals.  The 
produce  of  such  land  can  only  be  depended  on  when  certain  portions  of  it  are  low 
and  damp,  and,  consequently,  unfit  for  the  production  of  com  ;  these  spots  become 
covered  with  coarse  ffrass,  and  hunger  compels  the  animals  to  browse  on  them ; 
but  as  it  frequently  happens  that,  in  such  situations,  the  ^ss  is  dirtied  with 
nrad,  the  animals  feeding  on  it  are  liable  to  be  attacked  with  dangerous,  if  not 
fatal  diseases.  * 

If,  on  land  subjected  to  the  triennial  rotation  with  fallowinc^,  and  which  is  only 
manured  once  in  nine  years,  the  eighth  crop  division,  or  field  intended  for  the 
production  of  the  spring  corn,  beine  no  longer  in  a  state  to  be  sown  with  advan- 
tage, is  laid  down  to  grass,  it  may  be  safely  reckoned  on  as  pasture  ground,  since 
the  soil  will  contain  a  tolerably  large  share  of  nutritious  principles. 

The  pasturage  derived  from  fallow  fields,  which,  in  the  triennial  rotation  with 
fallowing,  received  the  tillage  bestowed  previous  to  the  sowing  of  the  autunma^ 
com,  is  more  or  less  luxuriant  and  abundant  according  to  the  degree  in  which  the* 
soil  is  impoverished,  or  the  amount  of  manure  which  it  contained  at  the  period 
when  it  was  plowed.  The  period  for  beginning  to  break  up  the  fallow  is,  or  ought 
to  be,  about  the  time  of  the  feast  of  St.  John ;  but  some  agriculturists  find  them- 
selves compelled  to  postpone  the  plowing  until  later,  in  order  to  avail  themselves 
of  the  pasturage  for  a  few  weeks  longer.  It  is  seldom,  however,  that  the  farmer 
is  obliged  to  make  any  alteration  on  account  of  the  rights  which  others  hold  over 
his  land. 

After  it  has  been  plowed,  there  is  no  longer  any  pasturage  left  for  homed  cat* 
tie,  although  sheep  may  still  find  a  scanty  picking  over  it  even  after  the  second 
and  third  plowings ;  but  the  operations  of  plowing  and  harrowing  follow  each 
other  too  closely  to  allow  of  this  source  or  nourishment  proving  of  any  import 
tance.  No  dependence  can,  therefore,  be  placed  upon  the  pasturage  thus  obtain- 
ed, at  least  for  more  than  six  or  seven  weeks ;  and  at  the  season  when  this  is 
available,  vegetation  is  most  luxuriant. 

If  the  soil  IS  in  good  condition,  and  well  adapted  for  the  production  of  herbage, 
this  kind  of  pasturage  may  be  estimated  at  about  one-third  of  the  value  of  the 
fields  laid  down  to  grass  in  the  system  of  alternate  tillage  and  pasturage,  during 
their  first  year  of  repose ;  but  where  the  soil  is  impoverished,  the  land  must  not 
be  estimated  so  hiehly,  for  lands  which  are  frequently  submitted  to  the  action  of 
the  plow  produce  less  herbage  than  those  which  are  laid  down  to  grass  for  seve- 
ral successive  years. 

The  pasturage  on  stubble  fields,  which  commences  immediately  after  the  har^ 
vest  has  been  f[ot  in,  is  more  valuable  on  moist  and  badly  tilled  soils  than  it  is 
'  upon  those  which  are  warm  and  well  cultivated,  and  carefully  freed  from  weeds ; 
for  the  quantity  of  grass  which  grows  upon  the  latter  is  but  small.  The  princi- 
pal advantage  derived  from  them  arises  from  the  com  which  falls  upon  them 
during  the  lurvest :  this  com  is  greedily  eaten  by  pigs,  sheep,  and  geese ;  which 
animals  are,  for  this  reason,  the  first  that  are  turned  upon  the  stubble  fields.  But 
this  very  circumstance  renders  the  pasturage  derived  from  stubble  fields  little 
adapted  for  homed  cattle ;  it  is  only  that  derived  from  those  parts  which  the 
other  animals  have  left  untouched,  and  where,  in  consequence,  the  grain  which 
has  fallen  en  the  ground  has  terminated  and  produced  young  plants,  which  fur- 
nishes good  pasturage  to  the  larger  cattle. 

Among  the  various  kinds  of  pasturage  yielded  by  arable  land,  we  must  not  for- 
get to  include  that  arising  from  the  autumnal  grain,  both  in  the  autumn  season, 
as  well  as  in  the  winter  and  spring. 
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This  pMtarage  cmn  ooly  be  derived  in  the  autumn  where  the  crops  have  been 
•own  in  good  time,  and  have  shot  up  with  unusual  vigor.  It  is  more  adapted  foi 
homed  cattle  than  for  sheep ;  indeed  some  persons  assert  that  it  is  injurious  to 
sheep  on  account  of  its  richness.  This  pasturage  is,  however,  it  must  he  remem- 
bered, only  available  on  fields  which  are  well  drained,  and  even  then  only  in  dry 
weather.  Under  opposite  circumstances,  it  is  frequently  productive  of  great 
mischief. 

It  is,  on  the  contrary,  most  adapted  for  sheep  during  the  winter  and  spring 
seasons.  There  are  various  opinions  relative  to  the  advantages  which  sheep  de- 
rive from  it,  and  also  as  to  the  propriety  of  deriving  all  possible  benefit  from  it, 
or  abandoning  it  altogether,  w  hue  some  farmers  rely  chiefly  upon  it  for  the 
winter  pasturing  of  their  cattle,  others  think  that  the  pasturage  tnus  obtained, 
besides  beine  very  uncertain  in  its  amount,  only  serves  to  make  the  sheep  dainty, 
and  causes  them  to  reject  the  dry  fodder  which  is  afterward  given  to  them  in  the 
stable ;  and,  ccmsequently,  this  variety  in  their  food  does  more  harm  than  good. 
In  my  opinion,  it  is  those  farmers  whose  chief  obiect  is  to  save  their  winter  proT- 
ender,  who  assign  the  greatest  value  to  this  kind  of  pasttirage ;  while  those  who 
are  fully  aware  of  the  advantages  resulting  from  an  abundant  supply  of  dry  fod- 
der for  sheep,  either  do  not  make  any  use  of  it,  or  attach  a  very  trifling  value 
to  it. 

We  shall  have  occasion  to  recur  to  this  question  when  we  come  to  treat  of  the 
management  of  sheep.  Still  greater  uncertainty  exists  with  regard  to  the  ques- 
tion whether  or  not  this  mode  of  feeding  is  injurious  to  the  plants.  Some  agri- 
caltarists  maintain  that  it  is  in  the  highest  degree  injurious ;  while  others  are  of 
opinion  that  whcm  adq>ted  with  proper  caution»  it  is  productive  of  good  rather 
than  harm.  There  cannot  be  a  doubt  that  this  mode  of  feeding  cattle  may  be 
rendered  exceedingly  injurious  to  the  com.  Several  comparative  experiments, 
conducted  with  the  greatest  care  and  attention,  have  tended  to  prove  that  the 
crop  may  be  diminished  to  less  than  one-half  the  value  of  the  seed  ;  and  even 
fartner,  if  this  system  be  carried  out  to  the  fullest  extent,  and  the  land  left  to  the 
mercy  of  shepherds  and  herdsmen,  whose  only  object  is  to  obtain  as  much  food 
aa  possible  for  the  animals  under  their  care. '  But,  on  the  other  hand,  these  same 
experiments  have  proved  that  good  rather  than  evil  results  from  this  mode  of 
feeding,  when  it  is  conducted  with  proper  care  and  attention,  and  the  foUowiog 
regulations  are  observed. 

This  kind  of  pasturage  should  only  be  made  use  of  from  the  period  of  the  com- 
mencement of  the  severely  cold  weather  until  the  end  of  February ;  and  not  then 
unless  the  groimd  is  frozen  hard.  Whenever  the  sun  shines  warmly,  it  should 
be  no  longer  used  exceptin^^  in  the  early  part  of  the  mominff,  or  so  long  as  the 
surface  of  the  around  remams  unsoftened  by  the  sun's  rays,  otherwise  the  feet  of 
the  animals  wul  sink  into  the  soil  and  damage  the  roots  of  the  plants. 

The  soil  must  also  be  perfectly  free  from  ice  and  snow  ;  for  when  it  is  at  all 
covered,  the  animftl«  keep  scraping  with  their  feet  in  order  to  discover  the  plants, 
and  thus  injure  them  and  pull  them  up  by  the  roots ;  neither  must  the  sheep  be 
left  upon  the  com-fields  when  they  are  covered  with  rime  or  hoar  frost. 

This  kind  of  pasturage  must  never  be  attempted  until  the  ground  is  well  covered 
with  the  young  plants ;  and  on*  no  account  when  they  are  oaly  just  beginniDg 
to  show  themselves. 

Neither  must  it  be  resorted  to  at  a  more  advanced  season  of  the  spring,  or 
when  vegetation  has  commenced,  unless  with  very  ereat  circumspection,  or  in 
places  where  there  is  reason  to  fear  that  the  crop  will  be  too  luxuriant,  and  that 
the  grain,  or  the  wheat  especially,  will  be  kid.  In  these  cases,  the  animals  may 
be  suffered  to  graze  upon  the  land  to  a  later  period  of  the  spring,  provided  that 
the  weather  is  dry.  fiut  this  late  pasturage  must  be  used  with  great  circum- 
spection ;  and  every  point  relating  both  to  soil  and  temperature  must  be  care- 
fully talsen  into  consideration.  If  all  these  points  are  attended  to  as  they  ought 
to  be,  it  may  be  safely  presumed  that  the  dung  of  the  sheep  will  restore  to  the 
soil  quite  as  much  nutritive  matter  as  they  take  from  it  while  grazing  on  the 
com. 

But  where  other  persons  besides  the  farmer  hold  a  right  over  the  land  vmco 

entitles  them  to  pasture  their  cattle  u(>on  it,  the  practice  becomes  highly  injuf^' 

ous  both  to  the  land  and  to  the  crop ;  for  the  com  must  then  be  abandoned  to  the 
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land  sod  to  the  crop ;  fbr  the  corn  nuut  then  be  abandoned  to  the  shepherds  to 
do  as  they  please  with  it,  and  they  care  nothing  at  all  about  the  interests  of  the 
proprietor. 

When  treating  of  the  cultiration  of  meadow  land  in  general,  I  spoke  of  pas- 
turage upon  meadows.  In  the  spring  this  pasturage  is  Tery  beneficial  to  and 
"v^eU  adapted  for  sheep,  while  in  the  autumn  it  is  more  suitable  for  cattle.  When 
the  farmer  himself  uses  the  land  for  this  purpose,  so  far  from  its  being  injurious 
to  the  meadow  to  employ  it  as  pasture  ground,  the  practice  tends  greatly  to  im- 
proTe  it. 

If  other  persons  hare  a  right  over  this  pasturage,  that  is,  if  it  be  held  in  vaa- 
salage,  the  point  of  the  greatest  impcnrtance  is  to  determine  how  late  in  the  spring 
the  animals  may  be  left  on  the  land,  and  how  early  in  the  autumn  they  may  re- 
turn to  it  again.  These  periods  are  usually  fixed  by  custom  or  old  documents. 
A  difference  in  the  duration  of  the  right  of  spring  pasturage,  be  it  ever  so  little 
either  one  way  or  the  other,  makes  a  considerable  difference  in  the  value  of  the 
land  to  the  person  who  rents  it,  as  to  him  who  holds  the  right  of  pasturage ;  and 
it  is  this  which  gives  so  much  importance  to  the  question,  whether  the  right  of 
IMksturaffe  should  be  continued  until  the  1st  of  May,  old  or  new  style ;  for  during 
the  twelve  intervening  days  between  these  two  epochs,  the  cattle  which  feed 
upon  the  land  will,  if  the  weather  be  warm,  find  an  abundance  of  food ;  but  they 
impede  the  growth  and  development  of  the  plants,  and  consequently  have  an  in* 
junous  effect  upon  the  quantitv  of  hay  yielded  by  the  meadow.  I  have  already 
stated  the  extent  of  time  in  wnich,  durmg  the  spring,  cattle  may  be  pastured  on 
meadow  land  with  advantage  to  themselves  and  the  herbage. 

Under  the  head  of  accessory  pasture  lands,  we  must  first  consider  pasturage  on 
wood-land.  The  value  of  this  will  depend  not  only  upon  the  nature  and  situa- 
tion of  the  soil,  but  also  upon  the  kind,  number  and  magnitude  of  the  trees  with 
which  it  is  covered. 

The  more  completely  the  ground  is  covered  with  wood,  the  scantier  and  poorer 
will  be  the  herbage  it  produces ;  consequently,  the  pasturage  will  be  less  valua- 
ble, both  on  account  of  there  not  being  room  enough  for  the  cattle  to  graze,  and 
also  because  the  herbage  which  grows  in  the  shade  is  not  so  rich  or  nutritious  as 
grass  growing  in  other  situations.  Even  where  the  soil  is  very  fertile,  and  the 
grase  shoots  up  luxuriantly  under  the  trees,  it  has  so  little  flavor  and  is  so  little 
agreeable  to  cattle  that  those  animals  which  are  accustomed  to  be  weU  fed  never 
touch  it  until  compelled  to  do  so  by  hunger. 

Pasturage  on  forest  land  is  generally  productive  of  more  harm  to  the  forest  than 
good  to  the  cattle.  Many  very  valuable  forests  have  been  kept  in  a  most  mis- 
erable state  of  vegetation  by  being  subjected  to  this  system ;  the  young  shoots 
and  branches  being  destroyed  and  the  old  trees  considerably  damaged.  Nor  is 
this  pasturage  productive  of  benefit  to  the  cattle ;  so  far  from  it,  it  often  engen- 
ders disease. 

Instances  may  indeed  be  found  in  which  the  trees  are  sufficiently  advanced  in 
their  growth  to  prevent  the  pasturage  of  cattle  there  from  injuring  them,  and 
therefore  the  farmer  may  avail  himself  of  this  pasture  with  advantage,  the  more 
especially  as  the  trees  afford  an  agreeable  shelter  to  the  animals  during  very  hot 
weather.  But  these  cases  occur  but  seldom,  and  it  rarely  or  never  happens 
that  the  trees  remain  uninjured  when  others  besides  the  owner  of  the  land 
hold  a  right  of  pasturage  over  it  With  regard  to  the  influence  which  dif- 
ferent kinds  of  wood  have  upon  herbage,  it  may  be  observed  that  the  grass 
growing  under  pine  trees  is  ary  and  scanty ;  that  under  firs  and  larches  more 
valuable.  Very  good  grass  usually  springs  up  under  the  shade  of  oak  trees ; 
the  same  may  be  observed  with  regard  to  the  herbage  found  under  beech  and 
birch  trees,  where  they  do  not  grow  too  close  together.  The  most  luxuriant  and 
abundant  pasturage  is  usually  found  under  alders,  but  these  trees  jgprow  only  in 
low  and  damp  places,  and  the  herbage  growing  in  such  situations  is  always  un- 
wholesome, and  prejudicial  to  the  growth  of  trees:  all  plantations  of  alders 
should,  therefore,  be  thick  and  close  enough  to  prevent  cattle  from  entering 
them. 

To  forest  pasturage  appertains  the  fattening  of  pigs  upon  acorns  and  beech- 
mast«  This  fattening  of  swine  is  designated  complete,  three-quarter,  half,  and 
quarter  fattenmg.    The  opinion  generally  entertained  is  that  each  of  these  pro- 
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portions  is  realized  once  in  six  years,  and  that  three  times  the  produce  is  a  mere 
nothing. 

In  countries  where  Agriculture  and  cultivation  generally  are  in  a  state  of  im- 
proTement,  it  is  seldom,  excepting  under  peculiar  circumstances,  which  we  shall 
immediately  proceed  to  enumerate,  that  on  farms  of  any  size  we  meet  with  per- 
manent pastures,  or,  in  other  words,  land  exclusively  aevoted  to  the  growth  of 
herbage. 

The  first  exception  is  in  places  where  the  land  produces  such  a  ploitifal  sup- 
ply of  herbage  as  to  make  it  valuable  on  that  account,  especially  as  the  state  of 
the  locality,  or  the  circumstances  of  the  farm  to  which  sucn  land  appertains,  pre- 
sents no  more  eligible  means  of  turning  the  land  to  account. 

The  second  is  in  places  in  which  the  raising  of  corn,  and  even  the  use  of  the 
soil  as  meadow  land,  is  subject  to  many  casualties  in  consequence  of  the  frequen- 
cy and  danger  of  floods  and  inundations  during  the  summer  season. 

The  third  exception  is  found  on  mountains  and  rapid  declivities,  where  the  na- 
ture and  situation  of  the  land  and  the  climate  would  render  it  vain  to  endearor  to 
obtain  any  other  kind  of  produce  from  it. 

With  the  exception  of  these  cases,  almost  all  the  land  in  cultivated  countries 
which  is  held  by  individuals  is  subjected  to  the  plow,  and  devoted  either  entirely 
or  at  alternate  periods  to  the  growth  of  various  kinds  of  grass.  It  is  only  in 
places  where  a  community  of  possession,  or  a  riffht  of  service,  presents  obsu'cla 
to  its  beinff  otherwise  used,  that  good  land  which  is  worth  the  trouble  of  cultin- 
tion  is  stiu  exclusively  devoted  to  the  production  of  herbage.  And,  in  such 
cases,  the  pasturage  obtained  from  the  land  is  of  very  little  value ;  for,  genenll? 
speaking,  none  of  the  persons  possessing  a  right  over  it  concern  themselves  at  all 
about  improving  or  cultivating  it. 

The  first  of  these  three  exceptions  consists  for  the  most  part  of  pastures  which, 
on  account  of  the  nutritious  quality  of  the  grass  which  it  yields,  is  devoted  to 
the  fattening  of  cattle ;  for  this  reason  such  portions  are  designated  fattening 
pastures,  although  they  are  often  merely  used  for  the  grazing  of  milch  cows  and 
norses.  The  farmers  who  hold  these  pastures  are  perfectly  aware  that  if  the 
land  was  plowed  up,  and  devoted  to  the  production  ot  the  more  valuable  kinds  of 
grain,  it  would  yield  a  much  larger  return ;  but  such  pastures,  as  well  as  the  no- 
nritious  matters  which  are  contamed  in  the  soil,  are  usually  regarded  as  heir- 
looms, which  the  farmer  has  received  from  his  forefathers,  and  which  he  must 
transmit,  as  a  sacred  inheritance,  to  his  descendants ;  and  the  man  who  dares 
to  break  one  up,  and  appropriate  to  himself  the  advantages  resulting  from  their 
tillage  and  cultivation,  is  looked  upon  as  one  who  wantonly  dissipates  his  own 
revenue,  and  robs  his  heirs.  An  extraordinary  amount  of  fertility  is  attributed  to 
these  old  pasture  grounds ;  and  it  is  thought  that  if  they  were  to  be  broken  up, 
and  converted  for  awhile  into  arable  land,  they  would  never  regain  their  pristine 
fertility,  even  though  they  should  appear  to  bear  as  luxuriant  a  crop  of  grass  as 
before.  It  is  allowed  that  they  will  again  put  forth  high  and  strong  grass,  but  it 
is  thought  that  they  never  afterward  yield  that  thick,  fine  herbage  which  they 
bore  in  their  primitive  «täte. 

I  shall  not  pretend  to  decide  how  far  this  opinion  is  or  is  not  well  founded,  hot 
I  find  that  it  is  maintained  by  a  number  of  talented  and  unprejudiced  agricultur- 
ists. But  I  think  that  where  it  has  been  deemed  impossible  to  restore  a  thick, 
fine  layer  of  grass,  the  failure  has  been  attributable  mainly  to  bad  management: 
either  the  soil  has  been  exhausted  by  being  required  to  yield  too  great  a  number 
of  crops,  or  else  the  attempt  to  restore  it  to  the  state  of  grass  land  has  been  badly 
conducted ;  perhaps  the  reproduction  of  grass  has  been  left  to  Namre  only,  in 
which  case  it  will  not  be  restored  for  a  considerable  period  ;  or,  again,  the  kinds 
of  grass  sown  may  not  have  been  adapted  for  the  production  of  tluck,  fine,  close 
herbage,  the  reproduction  of  which  is  the  obiect  in  view. 

In  many  countries,  the  fattening  pastures  have  been  subjected  to  an  alternate 
rotation  adapted  to  their  nature :  the  advantages  thus  derived  from  them  hare 
been  very  considerable ;  and,  during  the  years  devoted  to  rest  and  pasturage,  the 
produce  yielded  by  them  has  supported  a  greater  number  of  cattle  than  they 
were  before  capable  of  maintaining  in  two  or  three  times  that  length  of  time. 

To  the  second  kind  of  pastures  oelong  chiefly  those  situated  near  streams  or 
rivers  which  are  apt  to  swell  and  overflow  their  banks,  or  behind  dykes  or  dams 
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constructed  for  the  purpose  of  retaining  these  water-courses  in  due  bounds.- 
These  pastures,  from  being  fertilized  by  inundations,  are  usually  very  rich  and 
luxuriant.  Their  produce,  and  especially  the  pasturage  to  be  derived  from  them, 
cannot  always  be  depended  upon ;  but  in  valleys,  the  arable  land  of  which  is  sit- 
uated on  the  elevated  grounds,  they  are,  and  with  justice,  regarded  as  the  basis 
of  the  whole  establishment.  Pastures  situated  on  the  sea-coast  are  still  more 
valuable,  salted  herbage  and  salt  marshes  being  regarded  as  so  exceedingly  ben- 
ehcial  to  cattle. 

The  third  kind,  or  mountain  pastures,  usually  yield  a  very  abundant  crop  of 
aromatic  herbage,  which  possesses  properties  favorable  to  the  secretion  of  milk. 
They  are,  therefore,  peculiarly  adapted  for  milch  cows,  which,  during  the  sum- 
mer, are  left  to  ^raze  upon  them  both  night  and  day,  and  frequently  at  a  consid- 
erable distance  from  the  dwelling  of  the  farmer ;  and  it  is  not  until  the  approach 
of  winter  that  these  animals  are  taken  up  into  the  stalls.  To  this  class  belong 
the  celebrated  pastures  situated  on  the  Swiss  Alps,  as  well  as  those  of  the  Tyrol. 

Other  high  grounds  of  diiiicult  access,  which  cannot  be  reached  by  the  plow 
or  by  wagons,  and  producing  thick  but  not  strong  grass,  may  be  advantageously 
devoted  to  the  feeding  of  sheep.  In  order  to  preserve  to  such  pastures  ali  their 
fertilitv,  they  should  be  sufferea  to  retain  all  the  dun^  deposited  over  them  by  the 
animals  durmg  the  night.  With  the  assistance  of  tnis  amelioration,  the  pastur- 
age will  continue  to  improve ;  but,  without  it,  it  gradually  becomes  impoverished 
and  covered  with  moss. 

It  is  seldom  that  we  now  find  land,  in  the  occupation  of  one  individual  cmbff 
which  is  constantly  devoted  to  pasture,  when,  from  its  nature  and  situation,  it  is 
capable  of  being  converted  into  arable  land  that  will  yield  a  fair  amount  of  pro- 
duce ;  for  it  has  lon^  been  the  opinion  of  most  persons  that  land  of  this  kind 
yields  a  greater  proht  when  it  has  been  constantly  subjected  to  tillage,  or  when 
the  action  of  the  plow  has  been  made  to  alternate  with  rest  in  the  state  of  grass 
land.  All  the  permanent  pastures  which  we  now  meet  with  are  commons,  or 
lands  subject  to  certain  privileges  or  liabilities  which  preclude  the  use  of  them 
for  any  other  purpose.  These  common  pastures  are,  for  the  most  part,  in  a 
wretched  condition,  because  every  one  is  desirous  of  getting  aU  he  can  out  of 
them,  and  no  one  thinks  of  contnbuting  to  their  cultivation  or  improvement. — 
When  they  are  easy  of  access,  and  particularly  when  situated  in  the  neighbor- 
hood of  houses,  they  are  used  to  excess  at  all  times  and  seasons,  and  all  kinds  of 
cattle  are  turned  on  to  them  without  any  regard  to  proper  order  or  succession. — 
Under  such  management,  they  afford  litUe  more  than  exercise  ground  for  the  an- 
imals, yield  a  scanty  crop  of  herbage,  and  soon  become  completely  impoverished. 
It  has  lon^  been  a  recognized  fact  that  little  or  no  advantage  is  to  be  derived 
from  such  land,  and,  consequently,  the  propriety  of  dividing  it  has  been  seen  and 
acknowledged.  In  some  cases,  those  who  held  a  ri^ht  over  the  land  have  taken 
possession  of  it  and  tilled  it,  with  the  consent  of  ail  the  other  parties.  Some- 
times the  landlord,  and  at  others  the  lord  of  the  manor,  has  taken  upon  himself 
the  right  of  dividing  this  common  Abound  among  new  tenants ;  and  thus,  during 
the  last  few  centuries,  the  extent  ofcommon  pasture  land  has  become  very  much 
diminished.  But,  however  advantageous  this  may  appear  to  be  to  Agriculture 
in  general,  it  is  nevertheless  certain  that  the  diminution  of  pasture  ground  for 
catUe  has  been  injurious  to  the  cultivation  of  land,  when  the  system  or  rotation 
under  which  the  land  is  managed  has  not  been  altered  to  suit  the  change  caused 
by  this  circumstance.  It  cannot  be  denied  that,  in  former  times,  the  generality 
of  farms  and  agricultural  establishments  were  better  able  to  maintain  themselves 
than  they  are  at  present.  • 

&ecent  experiments  made  to  test  the  success  of  the  division  of  common  pas- 
tures have  tended  to  support  this  theory,  so  far,  at  least,  as  regards  those  cases 
in  which,  when  the  division  was  made,  no  new  measures  were  taken  as  regard- 
ed the  rotation  by  which  the  cultivation  of  the  arable  land  was  regulated.  Each 
individual  broke  up  the  portion  which  fell  to  him  in  the  division,  and  obtained 
from  it  as  many  crops  as  he  could  before  it  became  exhausted.  An  increase  of 
arable  land  demanded  an  increased  supply  of  manure  to  ameliorate  it ;  instead 
of  which  the  supply  was  decreased,  in  consequence  of  there  beins  no  means  of 
making  up  for  the  portion  of  pasturage  thus  lost.  The  fertility  of  the  arable  land, 
and  the  quantity  ot  produce  yielded  by  it,  therefore  diminished  in  proportion  as 
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thifi  land  wes  increased  in  extent.  Consequently,  it  behoores  us  to  pause  before 
we  determine  on  dividing  common  pasture  land  into  separate  portions,  wiiboat 
combining  this  division  with  that  ok  the  whole  of  the  land,  the  sunpression  of  sU 
the  liabilities  by  which  the  property  is  restricted,  and  the  estaluishmcnt  of  t 
new  system  of  rotation,  viz.  either  alternate  tillage  and  pasturage  or  the  stall* 
feeding  of  cattle.  Where  this  cannot  be  done,  it  is  iindoubtedly  far  better  for 
the  wdfare  of  the  community  that  the  common  pasture  grounds  should  be  re- 
tained, measures  being,  however,  taken  to  improve  their  cultivation  and  to  en* 
sure  from  them  the  greatest  regular  amount  of  produce  that  they  can  be  made 
to  yield. 

The  following  are  the  principal  regulations  which  must  be  attended  to  ia  the 
management  ofpasture  land : — 

They  must  be  entirely  freed  from  stagnant  water  which  may  exist  in  any  part 
of  them,  rendering  them  marshy ;  for  marshy  and  damp  eround  is  very  injurious 
to  cattle  of  all  sorts,  and  especially  to  sheep.  The  ditches  and  trenches— both 
those  which  are  intended  to  be  permanent  and  those  which  are  only  temportrf— 
should  always  be  kept  open  and  in  good  repair. 

If  it  be  the  object  of  the  farmer  to  obtain  the  utmost  possible  amount  of  pro- 
duce from  their  pastures,  he  must  take  care  to  destroy  all  the  mole-hills. 

Care  must  be  taken  to  eradicate  all  the  weeds,  both  those  which  are  hurtful 
and  poisonous,  and  those  which  take  up  a  ff^eat  deal  of  room,  and  prevent  tbe 
growth  of  other  and  more  useful  plants.  Thistles  in  particular  multiply  with 
great  rapidity  in  rich  pastures,  for  cattle  will  not  touch  them,  and,  consequentlj, 
their  seed  ripens  and  takes  root.  The  cattle  not  only  abstain  from  touching  the 
thistles,  but  even  abstain  from  eating  the  grass  which  sprows  around  them«  Ps9* 
ture  grounds  may,  therefore,  frequently  be  seen  completely  covered  with  thoe 
noxious  plants,  and  thus  reduced  to  a  comparatively  useless  state.  This  evil  is, 
however,  easily  remedied ;  ail  that  is  requisite  to  be  done  is  to  cut  down  the 
thistles  occasionally  with  a  scythe,  especiaHy  during  the  flowering  season.  When 
this  is  done  several  times  following,  these  weeds  will  eventually  disappear ;  be- 
sides, cattle  will  eat  them  after  they  have  been  laid  on  the  ground  ana  withered. 
In  this  manner  the  milk-thistle,  henbane,  and  other  noxious  plants,  may  be 
eradicated.  Finally,  it  is  very  advantageous  to  pastures  to  spread  the  dun^  void- 
ed by  the  cattle  equally  over  them.  If  the  dung  be  left  undivided  as  it  frlls 
from  the  animals,  the  plants  which  it  covers  are  at  first  completely  stifled ;  bat 
in  the  following  year  tufts  of  strong,  coarse  grass  shoot  up,  which  the  cattle 
never  touch,  unless  absolutely  compelled  to  £>  so  by  hanger.  But  where  the 
dung  is  properly  divided  and  spread  about,  it  produces  a  uniformly  good  effect  oa 
the  vegetation,  and  that  flavor  which  is  so  distasteful  to  cattle  is  scarcely  per- 
ceptible. Shepherds  are  sometimes  allowed  to  collect  the  dung  voided  by  the 
cattle,  and  sell  it ;  but  by  this  means  pasture  is  deprived  of  a  great  portion  of  the 
nutrition  which  properly  belongs  to  it,  and,  consequently,  becomes  impoverished. 

In  using  pasture  ground,  it  is,  moreover,  necessary  not  to  crowd  them  with  a 
greater  number  of  cattle  than  it  can  properly  and  advantageously  support.  When 
too  great  a  number  of  cattle  are  turned  upon  the  pasture,  vegetation  is  checked ; 
the  plants  have  not  time  to  attain  their  full  growtn ;  the  cattle  bite  off  the  tops 
of  them,  and  then  tear  them  up  by  the  roots.  On  the  other  hand,  it  is  equallf 
injurious  to  a  pasture  for  too  small  a  number  of  cattle  to  be  turned  on  it  to  graze. 
The  effect  of  this  is  not  only  to  diminish  the  utility  of  the  pasture  and  the  retorn 
that  it  yields,  but  tends  to  impoverish  it.  Under  such  circumstances,  the  herbage 
shoots  up  in  great  luxuriance,  and  many  plants  appear  which  the  cattle  will  not 
eat  after  they  have  attained  any  highti  These  plants  become  strong  and  multi- 
ply ;  while  the  finer  kinds  of  herbage,  those  best  adapted  for  pasturage,  disap- 
pear. Besides,  if  the  pasture  be  not  supplied  with  a  proper  number  of  cattle,  it 
does  not  receive  as  much  manure  as  it  ought  to  have.* 

For  the  same  reason,  the  cattle  must  not  be  turned  into  the  pastures  too  earlf 
in  the  year,  or  kept  there  too  late. 

It  is  certainly  advantageous  to  pastures  to  remove  the  cattle  from  them  now 

*  When  the  putore  U  large  Id  proportioD  to  the  number  of  cattle  which  graze  npon  It,  and  ii  »^^^^f 
imo  iepante  parts  by  fencos,  the  anhnala  wander  all  orer  it,  and  deatroy  more  heraage  wtA  their  «Ml  tan 
they  cooaame.  By  thla  meant  the  vegetation  ia  alwaya  checked,  lliia  ineonTcnicnce  doea  not  eidit  to  » 
great  an  extent  where  the  number  of  cattle  i«  properly  proportioned  to  the  bizo  of  the  pasture,  or  wbert  » 
IS  divided  so  that  as  aoon  aa  they  have  grazed  olT  one  put  they  may  be  removed  to  aoother. 
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and  then,  in  order  that  the  grast  majr  hare  time  to  recorer  itself.  It  is  for  this 
reasfxi,  that  in  the  best  conducted  agricultural  establishments,  and  those  in  which 
pasturage  on  the  arable  land  forms  a  constituent,  if  not  an  important  part  of  the 
rotation,  the  pasture  ground  is  divided  into  separate  parts.  Under  such  an  ar- 
rangement, the  animsüs  which  require  the  most  succulent  and  nourishing  food 
are  first  turned  on  to  each  separate  division ;  and,  after  they  are  remoTed,  the 
other  kinds  which  need  a  smaller  quantity  of  nutriment  are  turned  on  to  it.  By 
this  means  the  whole  of  the  grass  is  eaten  off  close  to  the  ground,  and  thus  those 
plants  which  the  cattle  are  least  partial  to  are  not  able  to  grow.  The  herbage 
IS  then  left  to  recqyer  itself  for  a  sufficient  time,  and  afterward  the  first  herd  is 
again  allowed  to  feed  upon  iL 

The  succession,  association,  or  separati(xi  of  the  various  kinds  of  cattle  upon 
pasture  land,  is  in  a  creat  measure  regulated  by  local  circumstances. 

In  the  spring,  the  best  pasturage  is  often  given  to  the  ewes,  because  these  ani- 
mals stand  m  most  need  of  it  to  increase  their  suppl]^  of  milk,  and  give  them 
strength  to  nurse  their  lambs.  If  the  winter  stall-feeding  of  the  large  cattle  can 
be  ^xoloDged  until  late  in  the  spring,  it  will  be  rather  advantageous  than  other- 
wise. For  experience  shows  that  herbage  always  grows  most  thickly  when 
sheep  have  been  suffered  to  graze  upon  it  early  in  the  spring ;  but  they  must  not 
be  left  too  lone  upon  the  pasture,  and  at  least  three  weeks  must  be  allowed  to 
elapse  before  the  larger  cattle  are  turned  on  to  it.  By  such  mode  of  treatment, 
the  grass  will  have  time  to  recover  itself;  and  the  smell  of  the  dung  which  the 
sheep  have  left  on  the  ground— a  smell  exceedingly  unpleasant  to  cattle— will 
have  time  to  become  dissipated.  If,  in  the  after  part  of  the  season,  sheep  and 
cattle  are  alternately  turned  upon  the  pastures,  the  same  interval  of  time,  viz. 
three  weeks,  must  always  be  left  between  the  occupation  of  the  pasture  by  the 
one  and  the  other. 

It  is  not  only  upon  badly  managed  pastures  in  which  poverty  and  disorder  are 
apparent,  that  sheep  and  horses  are  seen  grazing  by  the  side  of  cattle,  but  the 
same  msy  frequently  be  observed  on  rich  fattening  piutures.  It  is  a  generally  re- 
ceived opinion,  that  the  grass  which  is  too  coarse  and  hard  for  cattle,  and  espe- 
cially that  which  springs  up  in  places  where  the  dung  has  formerly  fallen,  can- 
not be  consumed  with  greater  advantage  than  bv  mixing  horses  with  larc^e  cat- 
tle ;  while  the  very  fine  herbage,  whicn  the  cattle  cannot  lay  hold  of  with  their 
teeth,  is  peculiarly  adapted  for  sheep.  As  it  is  always  deemed  advisable  that  the 
grass  should  be  eaten  off  close  and  uniformly,  it  is  necessary  thus  to  mix  the  kinds 
of  animab  on  it ;  and  where  this  has  been  doae  with  due  care,  afler  a  certain  time 
the  herbage  shoots  up  again  with  increased  luxuriance  and  thickness. 

Some  farmers,  however,  do  not  approve  of  the  practice  of  turning  horses  on  to 
the  pastures  before  the  cattle  are  removed,  but  let  cattle,  horses,  and  sheep  suc- 
ceed each  other,  and  then  leave  the  pasture  alone  to  recruit  itself. 

The  division  of  pasture  land  into  separate  portions,  whether  these  portions  are 
close  together  or  situated  at  considerable  distances  from  each  other,  and  the  prac- 
tice of  successively  turning  the  different  kinds  of  cattle  on  to  these  divisions,  and 
then  leaving  the  herbage  to  recover  itself,  is  a  system  which  possesses  decided  ad- 
vantages over  the  practice  of  suffering  the  catue  to  wander  over  the  whole  ex- 
tent of  pasture  ground.  Cattle  which  are  always  confined  in  small  spaces,  do  not 
spoil  so  great  a  portion  of  the  herbage  with  their  feet  as  if  they  had  more  space 
to  graze  over.  The  grass  is,  consequently,  uniformly  eaten  off  from  the  whole  of 
the  ground,  and  then  left  to  recover  itself.  But  where  the  cattle  are  allowed  to 
roam  over  a  large  extent  ci  pasturage,  some  parts  remain  untouched,  and  there 
the  grass  grows  old  and  hard ;  while  from  others  the  herbage  is  cropped  so  close 
that  it  can  scarcely  shoot  up  again.  Cattle  are  more  quiet  m  confined  pastures, 
and  quietness  is  highly  advantageous  to  them. 

In  many  countries,  where  pasturage  forms  part  of  the  syrstem  or  rotation,  the 
pasture  ground  is  divided  into  small  enclosures,  each  of  which  receives  a  number 
of  animals  proportionate  to  its  size ;  care  Oeing  taken  that  the  animals  placed  to- 
gether shall  be  of  about  the  same  size  and  strength,  and  such  as  are  accustomed 
to  be  together. 

Great  value  is,  consequently,  set  upon  small  enclosures  bounded  by  hedges,  be- 
cause considerable  importance  is  attached  to  the  shelter  which  these  hedges  af- 
ford to  the  animals  from  wind,  from  excessive  heat,  from  the  rays  of  the  sun,  and 


likewise  to  the  greater  degree  of  quiet  which  cattle  enjoy  in  a  space  thus  en- 
closed. 

Good  watering  places  are  essential  requisites  m  all  pastures.  The  ponds  or 
reservoirs,  in  which  the  drainage  from  sprincps  and  ditches  is  collected,  aflford  but 
a  poor  resource  to  the  cattle.  Therefore,  where  there  are  no  natural  watering 
places,  artificial  ones  must  be  constructed.  These  should  be  du^  in  situaticos 
where  the  water  is  disposed  to  collect,  and  to  which  that  contained  in  the  ditches 
can  be  conducted.  They  should  never  be  placed  close  to  the  ditches,  nor  should 
these  latter  be  enlarged  for  the  purpose  of  bringing  them  near  to  the  resenroir ; 
for  the  edges  of  the  ditches  would,  in  that  case,  be  spoiled  and  broken  by  the  feet 
of  the  catUe,  and  they,  themselves,  choked  with  mud.  The  best  way  is,  to  con- 
duct the  water  into  the  pond  or  reservoir  through  a  ditch  or  trench  intended  for 
that  purpose.  These  ponds,  or  watering  places,  should  be  at  least  seven  feet  deep 
in  the  center,  and  should  slope  gradually  from  the  brink  to  this  depth.  Their 
circumference  should  be  in  proportion  to  the  number  of  cattle  for  whose  use  they 
are  intended :  the  mean  diameter  is  usually  about  sixty  feet. 

When  the  soil  is  of  a  plastic  nature,  and  especially  if  it  be  at  all  argillaceous, 
these  ponds  will  retain  the  water  very  well ;  out  if  the  soil  is  sandy,  or  contains 
beds  of  sand,  which  may  admit  of  the  water  leaking  out,  it  will  not  be  sufiicieot 
to  coat  the  reservoir  with  clay,  as  this  is  liable  to  crack ;  but  the  bottom  must  ke 
covered  with  mortar  made  from  lime,  in  the  following  manner : — The  surface  hav- 
ing been  well  smoothed  and  beaten,  must  be  covered  with  a  layer  of  recendy 
slaked  lime,  two  or  three  inches  deep,  siAed  and  moistened  with  Mrater,  until  it 
becomes  of  the  consistence  of  cream ;  on  this  must  be  laid  a  stratum  of  clay  about 
six  inches  thick.  This  clay  should  then  be  beaten  until  it  becomes  as  finn  and 
hard  as  a  paved  floor. 


Section  V. 

THE  REPRODUCTION  OF  ANIMAL  AND  VEGETABLE 

SUBSTANCES. 

Reproduction  and  mann&ctnre  are  asaally  considered  as  somewhat  synonymoiu  tonns;  hot 
we  are  of  opinion  that,  whether  viewed  in  a  physical  ligpht,  or  with  relation  to  general  ecoDony 
and  art,  these  two  things  are  so  completely  opposed  to  each  other  that  the  principles  which  are 
applicable  to  the  one  are  altogether  rorcign  to  the  other :  and,  oonseqoently,  the  agricnltorift,  the 
mannfactorer,  and  the  political  economist,  mast  each  be  guided  in  their  variona  operadons  by  to- 
tally opposite  rales  and  maxima 

There  cannot  be  a  donbt  that  these  two  things  are  of  entirely  opposite  natures,  and  that  etch 
of  them  has  certain  pecoUarities  which  appertam  solely  to  it ;  oat  these  pecnliaritiea  are  not  lo 
widely  different  as  some  persons  have  pretended.  In  fact,  those  diflerenoes  which  have  most  fie- 
qoently  been  pointed  oat  will  be  found,  when  we  come  to  inquire  into  their  fundameotiJ  princi- 
ples, to  have  but  little  foundation.  It  will  not,  therefore,  be  foreign  to  our  present  purpose  here 
to  say  a  few  words  respecting  the  analogy  of  these  two  modes  of  procuring  matter,  as  well  u  ob 
their  difibrencea 

The  principles  and  rules  which  have  b^en  adopted  as  those  best  calculated  to  ensure  saoee« 
in  the  economv  of  manufactures  have  alreiuW  been  entered  into  and  explained :  they  nav  »vte 
as  a  guide  lo  tine  econom^r  of  reproduction,  if;  from  the  resemblance  between  the  latter  and  nana- 
faeture,  there  is  any  possibility  of  the  same  rules  being  applied  to  each  of  them.  Some  have  m- 
aerted  that  the  easenual  difference  between  manufacture  and  reprodaction  is  that  the  fcrmcr  gives 
an  unusual  form  to  matter,  whereas  the  latter  produces  fresh  matter  itself. 

But  reprodaction  is  not  a  creation  or  formation  of  some  subatanoe  made  without  matter.  Tlie 
elemenlB  for  the  formation,  growth,  and  accomplishment  or  maturing  of  the  plant  or  animal  ought  ' 
to  exist  first  of  all.  Whoever  wishes  to  ensure  reproduction,  must,  like  toe  manufactnrer,  pro- 
core  the  elements  to  work  on ;  in  many  cases  he  must  seek  for  them,  and  even  give  them  tn  l^ 
tificial  preparation.  Heprodoction.  as  also  fabrication,  can  only  be  made  to  take  place  with  the 
aasistance  of  substances  which  already  exist,  which  become  decomposed  from  their  origiasl  «1^ 
mentA,  and  are  thus  prepared  to  assume  new  forms. 

It  w  said  that  formation  is  brought  about  in  reprodaction  simply  by  the  force  of  nature,  while  ia 
■umufacture  the  efiect  is  produced  by  art  and  the  power  of  man.    Out  in  this  latter  case  nun  id* 


only  by  employiiig  übe  fi>roe  of  Natare,  witboat  the  oodpenUioii  of  whioh  he  oaa  obtain  bat  wmj 
few  of  Üie  twaal  products  of  manufactore.  In  moat  cases,  it  is  trae  that  he  directs  that  force,  in  a 
sreater  or  less  degn^e,  according  to  bis  own  will ;  bnt  there  are  many  existing  circomstaoces  an- 
der which  be  is  compelled  to  leave  Nature  to  act  entirely  to  her  own  laws.  Thu  is  the  case  in  all 
those  mannfsctories  which  are  compelled  to  have  reconrse  to  chemical  processes,  as  color  makers, 
wine  and  brandy  distilleries,  breweries,  &c. :  operatbns  in  each  of  which  we  can  only  moderate^ 
and  endeavor  to  regulate  the  natural  action  which  snbstanoes  have  upon  each  other* ^ 

Is  it,  then,  to  be  ondertftood  that  Nature  operates  more  powerfully  in  reproduction  than  in 
manu&ctures  ?  Undoubtedlv,  if  Nature  has  only  to  supply  the  wants  and  necessities  of  a  small 
extent  of  surface.  In  a  thinly  populated  country^  Nature  can  often  produce  suiBcient,  if  we  take 
into  account  all  the  collective  produce  of  the  soil,  as  well  as  the  game  found  upon  it,  to  supply 
the  wants  of  the  wandering  ana  isolated  hordes  who  seek  their  subsistence  there ;  but  this  is  onlv 
the  case  in  those  salubrious  and  fertilizing  climates  where  the  human  species  first  originated. 
After  man  had  been  expelled  from  Paradise,  be  had,  as  the  human  race  spread  and  multiplied 
upon  the  earth,  to  straggle  with  thistles  and  thorns,  and  to  eat  bread  earned  hj  the  sweat  of  his 
brow,  or,  in  other  words,  to  have  recourse  to  labor  and  art,  in  order  to  satisfy  his  wants:  he  had 
to  procure  from  diat  highly  favored  spot  and  its  environs,  not  only  the  most  nourishing  kinds  of 
grain  and  vegetables,  but  tJtwo  those  domestic  animals  of  which  he  stood  in  need,  and  to  devote 
all  his  care  and  art  to  the  naturalising  both  of  plants  and  animals  in  the  new  locality  which  he 
had  chosen  for  himself.  By  degrees,  as  his  necessities  and  his  fiunily  increased,  his  faculties  de- 
veloped, and  art  and  labor  were  rendered  more  requisite ;  so  that  at  this  period  among  civilized 
people,  the  share  that  labor  and  art  had  in  the  production  of  the  mass  of  natural  products,  when 
compared  with  that  which  may  be  attributed  to  Nature,  is  not  assuredly  less  than  that  which  may 
be  attributed  to  them  in  the  preparation  of  manuftctured  articles.  This  fact  contradicts  the  asser- 
tion which  attributes  to  art  and  science  a  ^ater  share  in  manufactures  than  it  has  in  Agriculture. 

By  degrees,  as  reproduction  augments  m  quantity  and  value,  the  man  whose  object  it  is  to  in- 
duce it,  will  have  to  submit  to  the  same  rules  and  laws  as  the  manufacturer.  However  extraor- 
dinary, therefore,  some  persons  may  consider  the  theory  which  leads  me  to  consider  the  soil  as 
the  ag[riculturist's  primitave  matter,  at  any  rate,  if  it  be  wished  to  place  Agriculture  and  manufac- 
tures m  opposition  to  each  other,  I  cannot  renounce  it,  since,  in  my  opinion,  numerous  and  very 
important  consequences  result  from  this  theory,  not  only  as  regards  the  development  of  indastry, 
but  also  of  political  economy. 

We  approach  nearer  to  the  point  of  separation  between  manufacturers  and  reproduction,  when 
we  say,  that  with  the  assistance  of  science  and  labor  the  former  represents  the  object  under  that 
form  which  has  been  designed  for  it,  and  according  to  some  previously  detennined  plan ;  while, 
on  the  contrary,  he  who  induces  reproduction  is  subjected  to  those  forms  from  whicn  Nature  sel- 
dom or  never  varies,  and  although  oe  ma^  choose  between  them,  he  can  never  alter  them.  But 
even  this  is  by  no  means  an  exact  definiüon,  for  certain  manu&cturers  are  equally  subiected  to 
the  forms  prescribed  by  Nature,  as  for  example,  the  manufacture  of  salt,  and,  in  fact,  all  those  in 
which  crystalization  taxes  place,  or  where  chemical  processes  are  employed.  In  such  manufac- 
tures the  form  can  only  be  modified,  and  this  not  precisely  in  accordance  with  the  will  of  the 
manufactorer.  but  more  in  accordance  with  the  action  and  processes  of  Nature. 


*  As  we  have  in  another  place  had  occarion  to  remark, 
even  to  the  general  reader,  than  th^  which  relates  to  the  vegetable  world ; 


■  No  branch  of  chemiatry  is  more  infeeresttni^ 
VTOB  w  Ml»  8«;uv«w  iiwHM,  WW«  Ml«»  <*iMt^i>  lOMiww  vw  Ml»  T^tablo  woHd ;  for  objects  of  the  highest  fauer- 
sst  here  present  ttienuelves  In  all  directions.  Ilie  finger  of  (&d  seems  evident  in  every  plant  we  chemically 
examine.  Thus,  their  Juices,  which  are  always  so  regular  and  so  uniform— «o  sweet  in  some,  so  bitter  or 
add  in  odiers  ;  tasteless  in  many,  yet  saline  in  several— (he  order  and  the  resulariQr  are  alike  incomprehen- 
sible to  us.  Neither  by  sny  connivance  of  oun  can  this  regulated  order  of  tninga  be  altered.  For  instance, 
the  wild  iorrel  atOl  secretes  its  acid,  if  nourished  with  only  sugar  and  water ;  the  sea-kale,  which  grows 
wild  an  the  sea  shore,  will  yet  secrete  in  its  Juices  common  sslt,  when  growing  on  our  most  inland  gardens. 
Neither  csn  splsnt  be  msde  to  absorb  one  sslt  In  preference  to  another.  If  a  sprig  of  mint  is  pIsMd  in  a 
solution  of  vanons  salts,  it  win  absorb  some,  but  entirely  rcrfect  others. 

The  power  which  the  plant  thus  exercises  is  to  the  chemist  utterly  unknown.  To  effect  the  same  sepsni> 
tion  of  the  salts  when  dissolved  together  in  water,  the  chemical  analyst  has  to  peifoim  a  series  of  decom- 
positions, and  other  chemical  operations,  before  the  desired  result  can  be  obtained,  a  process  which  the  sprig 
of  mint  performs  at  once.  The  reader  must  not  suppose  that  this  is  the  effect  of  mere  filtration,  for  the  most 
delicate  lIlterB  are  utterly  useless  in  any  attempt  to  separate  a  salt  from  its  solution.  Then,  again,  certain 
plants  show  a  decided  preference  Ibr,  and  absorb  only,  particular  sslts.  The  nettle  and  the  snn-fiower,  for 
instance,  ssltpetrs  (nitrate  of  potash),  clover,  gjrp**™  (sulphate  of  lime).  And  these  absorbent  powers  of 
the  plant  are  not  confined  to  soluble  substsnees,  alumina,  manganese,  phosphste  of  Kme,  &c.  which  sre  not 
dissolved  by  wster,  abound  in  frianti.  And,  moreover,  the  required  substance  seems  slways  placed,  by 
some  magical  and  unerring  arrangement,  in  the  very  part  of  the  vegetable  where  ii»  presence  is  most  need- 
ed. Thus  flint  (sQex)  abounds  in  the  straw  of  wbest,  where  its  pmsence  helps  to  impart  the  requisite  de- 
sree  of  firmness  to  enable  it  to  support  the  loaded  ear ;  but  it  Is  found  in  a  very  dimmished  proportion  in 
the  seed,  where  it  is  not  required.  Is  not  this  the  contrivance  of  its  Divine  Author  t— or  is  all  this  arrange- 
ment also  chance  T  The  prosress  of  chemistry  continually  unfolds  many  a  beautifhl  vegetable  phenomenon 
Just  ss  mystic  Just  ss  astonishing  as  any  of  these,  end  the  field  is  not  yet  neariy  exhausted ;  but  still  the  con- 
elosion  the  chemist  arrives  at  is  the  same.  The  deeper  he  penetrates,  the  more  numerotis  sre  the  con- 
trivsnces  he  observes,  snd  more  cleariy  msnifested  become  the  works  of  the  Creator.  Examino  as  anodier 
instance  of  these  mysteries  merely  a  cubic  inch  of  soil,  composed  at  most  of  only  four  simple  esrths,  snd  no* 
tice  the  discordant  nsture  of  the  chemical  ingredients  so  uniformly  and  so  regularly  produced  by  the  dif- 
ferent plsnts  which  that  soD  produces  with  only  the  aid  of  water,  and  the  stmosphenc  gases.  Observe  the 
wheat  producing  its  flour;  the  sorrel  its  oxahc  acid ;  the  beet  its  sugar;  the  poppy  its  opium.  From  one 
plant  comes  the  fhigrance  of  the  rose ;  fVom  snother  the  odor  of  the  garlic.  Dr.  Tnnmson  thought  of  these 
thtegs  when  be  observed  ('*  System  of  Chem."  vol.  iv.  p.  303 :)  *'  The  multiplicity  of  operations  continually 
gofaig  on  in  vegetables  at  the  same  time,  and  the  variety  of  different  and  even  opposite  substances  formed 
out  of  the  ssme  ingredients,  snd  almost  at  the  same  place,  astonish  and  confound  ua  The  order,  too,  and 
the  skill  with  which  every  thins  is  conducted  sre  no  less  surprisins.  No  two  operations  dash.  There  is 
no  discord,  no  irregularity,  no  disturbance.  Every  ol^t  ' 
ed  purpose.** 
(973) 


krpnsinff. 
t  gained. 


snd  everytfaiag  is  ready  for  itt  intend- 
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THAER  8  PRINCIPLES  OF  AGRICULTURE. 


hii  land.  It  mnrt  not,  boweTer,  be  ondenlood,  thtt  we  mean  to  adTocate  tfae  practioe  of  ttfiog 
the  grain  of  those  yean  in  which  the  crop«  hare  not  become  properly  matured  ;  for  then,  ss  hn 
already  been  stated,  it  is  not  fit  for  seed.  Bat  if,  when  snch  years  occur,  the  farmer  happem  ta 
possess  a  stora  of  seed  left  from  the  preceding  year,  he  may  consider  himself  Tery  fortnnate. 

It  is  of  the  atmoet  importance  that  the  grain  should  be  carefully  separated  from  all  those  aeedi 
of  weeds  which  may  be  mixed  witli  it,  as  well  as  from  all  the  imperfect  grains  which  may  eziiL 
This  may  be  effectedr- 

1.  By  winnowing  the  seed,  or  throwing  it  into  the  air  (as  is  the  practice  in  some  ooontries.  ia 
order  to  separate  the  grain  from  the  husk  and  tlie  dusü ;  the  «rain  which  has  fidlen  fiuthest  off  is 
then  chosen  ibr  seed.  This  operation  may  also  be  perK>rmed  by  means  of  a  ventilator,  or  a  kind  of 
mill  which  separates  the  heavier  from  the  lighter  grain,  and  from  the  seeds  of  weeds. 

S.  By  means  of  sieves,  of  which  we  must  have  a  variety,  pierced  through  with  holes  of  all  nzci; 
the  seed  of  weeds  is  smaller  than  grain,  and  all  the  HtUe  abortive  grains  faU  through  the  neve, 
while  all  that  is  properly  developed  is  retained.  Seeds  of  a  difierent  class,  and  which  are  larj^ 
than  the  grain,  must  subsequently  be  separated  horn  the  latter,  by  means  of  other  sieves  which 
retain  the  grain. 

3.  By  washing,  throwing  the  seed  into  vats  filled  with  water,  in  which  they  are  afterwaid 
stirred  about.  All  the  heterogeneous  matter,  as  well  as  those  light  grains  which  swim  oo  the 
surface,  are  then  removed.  This  is  bv  far  the  best  way  of  getting  rid  of  the  seed  of  the  wild  moi- 
tard  fsinapisj,  and  that  of  several  other  weeds.  Immediately  after  this  operation,  all  the  grm 
which  has  been  immersed  must  be  spread  out  to  dry,  if  we  would  not  have  it  sustain  anv  damsge. 

This  process  must  not  be  confounded  with  the  practice  of  moistening  the  seeds»  and  tnea  keep- 
ing them  in  a  state  of  humidi^,  in  order  to  accelerate  the  germination  of  them,  and  then  baryb; 
them ;  this  practice  has  long  existed  among  gardeners.  It  has  also  been  recommended  diat  this 
mode  of  proceeding  should  be  applied  to  anible  land,  especially  when,  at  the  sowing  seasoo,  the 
earth  is  extremely  dry.  But  I  cannot  deny  that,  in  my  opinion,  it  is  particularly  at  this  period 
that  such  a  practice  would  be  fraught  with  most  danger;  for,  if  the  drouth  should  oontinoe  ifter 
aU  the  moisture  has  evaporated,  or  been  absorbed  from  the  germinating  seed,  this  latter,  (u*  the 
voung  plant  it  has  produced,  must  necessarily  become  parched  and  die ;  therefore,  it  is  fiir  beoer 
ror  the  seed  to  remain  in  the  earth  without  germinating,  until  sufficient  rain  fiills  to  impregnate  it 
with  moisture,  and  calls  forth  its  vitality.  It  is  true  that,  where  moisture  comes  opportanely,  the 
above  plan  mav  prove  successful ;  for  tne  seeds  will  eerminate  and  shoot  up  mucn  more  rapidlr 
than  toiey  would  have  done  had  they  been  put  into  the  earth  drv ;  but  the  advantage  is  not  mffi* 
ciently  great  to  counterbalance  the  risk ;  at  all  events,  recourse  should  only  be  had  to  this  prKtice 
when  the  sowing  has  been  so  much  retarded  that  there  is  no  longer  any  danger  of  the  ^rth  b^ 
coming  so  dry  as  to  paroh  the  seed. 

Divers  methods  of  heating  or  swelling  the  seeds  have  also  been  recommended,  for  the  puipon 
of  accelerating  and  strengthening  the  process  of  germination.  We  shall  speak  elsewhere  of  tfao«, 
the  object  of  which  is  to  preserve  the  grain  from  smut  and  other  diseases ;  at  present  we  shall  on- 
Iv  occupy  ourselves  widi  those  means  which  have  for  their  object  the  Htimulatmg  or  strengtbedBf 
the  principle  of  vegetation. 

Ja).  The  drainage  from  dung-hills,  lime  water,  wood-ash  water,  salt  water.  &c.,  theee  bemgcoa- 
ered  as  active  manures  which  place  the  young  plants  in  direct  contact  with  aliments  peoaliarty 
adapted  to  their  nature,  tend  to  accelerate  vegetation,  and  give  to  these  plants  sufficient  vigor  to 
enable  them  advantageously  to  combat  the  injurious  action  of  Whatever  may  be  around  them-— 
But  theory  and  unprejudiced  experiments  combine  to  demonstrate  the  inefficacy  of  manure  wbidt 
immediately  surrounds  the  seed ;  for  the  young  plant  first  derives  its  nourishment  from  the  leed 
grain  itself;  and,  when  it  begins  to  seek  nouriäment  through  the  medium  of  its  roots,  the  naSA- 
cations  of  these  latter  shoot  out  too  far  to  admit  of  their  receiving  any  nutriment  from  the  sob- 
stances  which  immediately  surround  the  husk  of  the  seed.  These  manures,  when  thus  applied, 
are,  therefore,  productive  of  little  or  no  effect;  their  quantity  being  too  insignificant  to  prodooe 
any  sensible  effect  upon  tlie  soil. 

(b).  Borne  persons  have  also  recommended  for  this  purpose  divers  substances  which  ooatiin 
oxygen,  and  even  some  acids,  particularly  oxygenated  muriatic  acid,  sulphuric  acid,  cinnabar,  and 
other  oxides  of  lead,  sulphate  of  iron  (green  copperas),  nitre  (saltpetre),  nitric  acid,  sulphuric  add. 
and  arsenic.  Many  of  tnese  substances  have  been  used  for  a  considerable  period,  long  before  it 
was  discovered  that  oxygen  and  those  matters  which  from  bemg  sureharged  with  that  acid  easOy 
separate  from  it,  act  as  violent  stimulants  on  the  germinating  properties  of  seeds ;  since  that  dit- 
covery,  the  attention  of  many  scientific  men  has  been  directed  to  tuis  point.  However  incontesta- 
ble the  fact  may  be,  that  oxygen  possesses  the  faculty  of  accelerating  vegetation,  many  caretiiUT 
conducted  experiments  have  shown,  that  this  excessive  stimulation  of  Uie  germ  of  the  yooo^ 
plant  is  &r  from  being  productive  of  benefit,  but  rather  tends  to  predispose  the  plant  to  weakaefl 
and  disease. 

Both  theory  and  experience  incline  us,  therefore,  no  longer  to  advise  the  employment  of  these 
moans,  and  especially  as  it  is  difficult  to  ascertain  to  what  extent  they  may  be  used,  and  how  they 
mav  be  employed  on  an  extensive  scale  so  that  each  shall  receive  its  due  proportion. 

Several  agriculturists  have  endeavored  by  the  use  of  these  substances  to  keep  off  and  destroy 
insects  and  birds ;  but  the  common  steeps  of  thw  nature  do  not  produce  tlie  desired  effect ;  and  it 
is  dangerous  to  employ  poisonous  ones,  particularly  such  as  contain  arsenic  in  sufficiently  power- 
ful proportions  to  ensure  the  attainment  of  the  desued  object 

Each  separate  kind  of  grain  has  a  certain  period  of  time,  longer  or  shorter,  during  which  it  oogot 
to  lay  in  the  earth  in  order  follv  to  develop  itself  and  ensure  its  producing  perfect  pluits.  Thenoce« 
of  the  crop  very  often  depends  entirel;^  on  a  favorable  time  oeing  chosen  for  placing  the  seed  on 
the  ground.  Bat  as  the  success  of  tliis  choice  depends  upon  the  state  of  the  weather  and  teoi* 
pcrature  during  the  jieriod  of  vegetation,  the  farmer  will  never  be  able  with  certainty  to  de- 
mise the  best  time  for  getting  the  seed  into  the  ground.  He  mast  be  chiefly  guided  1^  the  dry- 
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I  or  humidity  of  the  air  and  of  the  k>Ü,  and  tfans  endeavor  to  aelect  that  alate  wUoh  he  knows 
to  he  moet  favorahle  to  each  kiod  of  grain.  Rye,  barley,  and  buckwheat  require  a  dry  and  waim 
■oil  to  favor  their  first  germination :  others,  on  the  contrary,  as  wheat  and  oats,  require  more  moist- 
are.  Mach  is  already  gained  if  only  in  this  respect  the  favorable  motion  has  been  seised ;  and 
thero  will  be  a  far  more  reasonable  nope  of  the  harvest  being  sacoessfnl  when  the  sowing  has 
taken  place  ander  snch  favorable  auspices,  than  there  ever  can  be  when  it  has  been  peitmned 
nnder  different  circamstances.  It  has  often  been  remarked  that  certain  states  of  the  weather  and 
of  temperaitare  are  particalarly  propittoas  to  the  operatfon  of  sowing.  In  the  spring,  when  the 
atmosphere  is  loaded  with  fogs,  which,  particalarly  at  sanrise  and  early  in  the  mommg,  give  Co 
the  boondaries  of  the  horizon  an  apparently  undalatory  motion,  so  that  the  rising  san  appears^  in 
the  language  of  the  people,  "  to  dance."  When  this  is  the  case,  large  barley  may  be  sown  with 
peculiar  advantage.  Many  agricolturists  attribute  gpreat  advantages  to  dbe  seed  being  broaght  in 
contact  with  the  dew,  and,  consequently,  recommend  that  the  sowing  should  be  performed  toward 
evening,  and  the  seed  not  covered  until  the  following  morning ;  but  this  can  only  managed  when 
the  nights  are  warm.  If  there  is  any  danger  of  white  finost  coming  on,  the  seed  most  be  covered 
at  once. 

Many  agriculturists  give  it  as  their  decided  opinion  that  the  seed  shoold  be  got  into  the  ground 
at  the  earliest  period  at  which  the  operation  can  be  performed,  and  as  quickly  as  possible.  But 
by  acting  up  to  Üiis  maxim  in  the  fullest  extent  of  its  meaning,  we  shall  run  the  risk  of  sustaining 
great  loss,  especially  if  we  neglect  those  considerations  which  have  reference  to  the  state  of  the 
soil  and  the  temperature.  In  all  cases,  however,  everything  should  be  kept  in  readiness  to  em- 
brace the  first  fietvorable  moment  The  English  have  a  saying.  **  You  bad  better  be  out  of  temper 
than  out  of  season."  What  is  chiefly  to  be  avoided  is  the  neglecting  a  suitable  amoont  of  prepa- 
ration, from  a  desire  to  sow  early. 

Formerly  the  moon  was  supposed  greatly  to  mfluencethe  period  of  sowing;  certain  seeds  were 
to  be  put  into  the  earth  during  the  moon's  increase,  othere  during  ite  decresse.  The  rules  apper- 
taining to  this  theory  had  almost  been  forgotten,  when  a  skillful  and  experienced  American  gar- 
dener revived  them  by  relating  his  own  experience  and  experiments,  and  he  broughtover  several 
Ena^Hflhmen  to  his  opmbn.  A  natanü  philosopher  seeks  to  explain  the  influence  of  the  moon,  by 
saying  that  the  uninterrupted  action  of  light  wnich  tekes  place  when  the  moon  shines  throu^ioQt 
the  whole  night  may  possibly  be  injurious  to  plants  during  their  period  of  germination,  since  it  is  a 
well  known  fact  that  light  is  not  favorable  to  plante  which  are  in  this  stete.  It  will  be  advisable 
to  wait  until  this  system  is  confirmed  by  a  greater  number  of  facte  and  experimente  before  we 
allow  ourselves  to  be  at  all  influenced  by  it* 

Bach  kind  of  seed  ought  onl^  to  have  a  covering  of  earth  of  such  a  depth  as  is  suiteble  to  ite 
nature.  So  long  as  this  depth  is  not  exceeded,  there  is  no  doubt  but  that  the  seed  will  shoot  the 
better  for  being  placed  at  a  considerable  depth  below  the  surface,  because  it  there  finds  the  ne- 
cessary moisture,  and  the  young  shoote  which  are  given  off  from  ite  roots,  run  less  risk  of  being 
parehed,  deprived  of  earth,  or  destroyed  by  frost  But  too  thick  a  covering  might  very  possibly 
entirely  prevent  the  germmation.  or,  at  any  rate,  present  too  great  an  obstacle  to  the  putting  form 
of  the  seminal  Jeaves.  As  a  general  orinciple  it  may  be  admitted  that  the  larger  the  seed  the 
thicker  is  the  covering  it  can  bear;  whue  very  fine  seeds  will  only  bear  a  light  oovering  of  earth. 

There  are  three  methods  of  oovering  up  the  seed  in  agriculteral  operations : 

1.  By  sowing  under  furrows,  and  burying  the  seed  b^  plowing. 

2.  By  sowing  upon  furrows,  and  burymg  the  seed  with  a  harrow. 

3.  Byr  sowing  in  land  whkh  has  been  plowed  and  harrowed,  and  burying  the  seed  by  a  secoiid 
harrowing,  or  by  passing  a  roller  over  it 

And  to  these  we  may  add  a  fourth,  viz.  .— 

4.  By  burying  the  seed  with  a  drill,  or  some  machine  of  the  kind. 

The  depüi  at  which  the  seed  ought  to  be  buried,  and  the  choice  of  the  manner  of  covering  H, 
depend  as  mach  upon  the  actual  nature  of  the  seed,  as  upon  the  state  of  the  soil  and  temneratnre. 
All  kinds  of  seed  require  to  be  more  covered  in  dry  tfasn  in  moist  seisons.  We  most  allow  our- 
selves to  be  guided  by  this  fact ;  carefully,  however,  avoiding  all  extremes,  as  it  is  possible  that 
the  temperature  may  change  immediately  after  the  seed  has  been  sown ;  and  then,  if  oeavy  show- 
en  should  happen  to  fall,  those  seeds  which  have  been  placed  deep  in  the  earth  will  be  very  like- 
ly to  be  smothered.  The  drill,  or  a  similar  machine,  is  the  best  instrument  which  can  be  made 
use  of  for  covering  the  seed,  because  it  enables  us  at  once  promptly  and  securely  to  sow  to  a 
greater  or  less  depth  as  seems  best  In  the  course  of  this  chapter  we  will  consider  the  nature  of 
each  kind  of  seed.  For  the  present  we  shall  merely  observe,  that  among  the  seeds  in  most  gen- 
eral use,  vegetebles,  wheat  barley,  and  oate  require  to  be  well  covered ;  while  rye  and  buck- 
wheat on  the  contrary,  do  not  admit  of  being  placed  so  deep  in  the  earth :  there  is  always  great 
danger  in  sowing  the  latter  under  furrows  when  there  is  any  possibility  of  wet  weather  ensuing. 

Some  agriculturiste  have,  in  order  that  they  may  proceed  with  more  certainty,  adopted  the 
practice  of^  burying  one-half  their  seed  under,  and  sowing  the  other  upon  the  furrow.  I  do  not 
consider  that  it  is  of  much  consequence  as  regards  autumnal  sowing,  whether  or  not  diis  method 
is  employed ;  and  it  may  often  prove  beneficial  to  the  agriculturist  to  act  upon  it  especially  if  he 
is  not  inclined  to  devote  much  manual  labor  to  the  operation.  But  when  it  is  applied  to  the  spring 
sowing,  the  most  deplorable  resulu  have  ensued,  because  by  means  of  it  the  seed  is  divided  into 
two  portions  in  point  of  vegetation,  and  this  difference  is  perceptible  even  up  to  the  period  of  ite 
attaining  full  maturity. 

It  is  always  necessary  to  pay  very  great  attention  to  the  sowing  of  small  seeds,  such  as  dover- 
seed,  for  they  may  when  covered  by  narrowing  easily  become  too  deeply  fanbedded  in  the  earth ; 
not  that  they  require  to  be  well  surrounded  with  mould  to  ensure  their  qpermination,  unless  the 
weather  happens  to  be  extremely  favorable.  We  shall  return  to  the  consideration  of  this  snbjeet 
when  we  come  to  speak  of  the  cultivation  of  each  kind  of  produce  separately. 

*  See  LzcTusKS  oiv  Sciencs  and  Aar,  by  Dr.  Lsrdner,  voL  L  p.  501  it  ms. 
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hi«  land.  It  miut  not,  faowoTer,  be  andeiaiood,  that  we  mean  to  advocate  the  praelioe  of  wnn^ 
the  grain  of  those  year«  in  which  the  crop«  hare  not  become  properly  matared  ;  fi>r  then,  as  bu 
already  been  stated,  it  is  not  fit  for  seed.  But  if,  when  soch  years  occur,  the  farmer  faappm  to 
possess  a  store  of  seed  left  ftom  the  preceding  year,  he  may  consider  himself  very  jbrtnnste. 

It  is  of  the  ntmost  importance  that  the  grain  shoold  be  carefully  separated  from  all  tbo«  mek 
of  weeds  which  may  be  mixed  witli  it,  as  well  as  from  all  the  impeiiect  grains  which  may  ezia. 
Tbia  may  be  effected—- 

1.  By  winnowing  the  seed,  or  throwing  it  into  the  air  (as  is  the  practice  in  some  ooantrioL  ii 
order  to  separate  the  grain  from  the  hoak  and  the  doat) ;  the  srain  which  has  &Uen  fartheat  off  ti 
then  ctiosen  for  seed.  This  operation  may  also  be  performed  oy  means  of  a  ventilator,  or  a  kind  d 
mill  which  separates  the  heavier  from  the  lighter  grain,  and  from  the  seeds  of  weeds. 

9.  By  means  of  sieves,  of  which  we  mast  have  a  variety,  pierced  throngfa  with  holes  of  tu  nxei ; 
the  aoed  of  weeds  is  smaller  than  min,  and  all  the  litue  abortive  grains  fall  throngh  Üie  Mere. 
while  all  that  is  properly  developed  is  retained.  Seeds  of  a  diflerem  class,  and  which  are  Isr^ 
than  the  grain,  must  subsequently  be  separated  from  the  latter,  by  means  of  other  sieves  which 
retain  the  grain. 

3.  By  washing,  throwing  the  seed  into  vats  filled  with  water,  in  which  they  are  afierwud 
stirred  about.  All  the  heterogeneous  matter,  as  well  as  those  light  grains  which  swim  oo  tbe 
surface,  are  then  removed.  This  is  bv  far  the  best  way  of  getting  rid  of  the  seed  of  the  wild  m» 
tard  fsinapiij,  and  that  of  several  otner  veeeda.  Immediately  after  this  o^ralion,  all  tbe  pva 
which  has  been  immersed  must  be  spread  out  to  dry,  if  we  would  not  have  it  sustain  anv  damage 

This  process  must  not  be  confounded  with  the  practice  of  moistening  tbe  seeds,  and  tuen  keep- 
ing them  in  a  state  of  humidi^,  in  order  to  accelerate  the  germination  of  them,  and  then  batyiuf 
them ;  this  practice  has  long  existed  among  gardeners.  It  has  also  been  recommended  tfaat  tba 
mode  of  proceeding  should  be  applied  to  arable  land,  especially  when,  at  die  sowing  seaaon.  die 
earth  is  extremely  dry.  But  I  cannot  deny  that,  in  my  opinion,  it  is  particularly  at  this  period 
that  such  a  practice  would  be  fraught  with  most  danger;  for,  if  the  drouth  should  continae  aßer 
aU  the  moisture  has  evaporated,  or  been  absorbed  from  the  germinating  seed,  this  latter,  or  ibe 
voung  plant  it  has  produced,  must  necessarily  become  parched  and  die ;  therefore,  it  is  &r  better 
lor  tbe  seed  to  remain  in  the  earth  without  germinating,  until  sufficient  rain  fialla  to  inprpgnate  t 
with  moisture,  and  calls  forth  ito  vitality.  It  is  true  that,  where  moisture  comea  opportanely,  die 
above  plan  mav  prove  successful ;  for  tne  seeds  will  terminate  and  shOot  up  mncn  more  rapidlr 
than  they  would  have  done  had  they  been  put  into  the  earth  dry ;  bat  the  advantage  is  not  ni- 
ciently  great  to  counterbalance  the  risk ;  at  all  events,  recourse  should  only  be  had  to  this  pncdoe 
when  the  sowing  has  been  so  much  retarded  that  there  is  no  longer  any  danger  of  the  äxihht 
coming  so  dry  as  to  parob  tbe  seed. 

Divera  methods  ot  heating  or  awelling  the  seeda  have  also  been  recommended,  for  the  parpoM 
of  accelerating  and  strengthening  the  process  of  germination.  We  shall  speak  elsewhere  of  (!»•• 
the  object  of  which  is  to  preserve  the  grain  from  smut  and  other  diseaaea ;  at  preaent  we  ahalloii- 
1v  occup]|r  ourselves  with  those  meana  which  have  for  their  object  the  stimulatmg  or  strengtiieoBi; 
tne  principle  of  vegetation. 

^  {a).  The  drainage  from  dung-billa,  lime  water,  wood-ash  water,  salt  water.  &c.,  these  being  cfls- 
aidcred  as  active  manures  which  place  the  young  plants  in  direct  contact  with  aliments  peamrif 
adapted  to  their  nature,  tend  to  accelerate  vegetation,  and  give  to  theae  planta  aufficient  vigor  v 
enable  them  advantageoualy  to  combat  the  injurioua  action  of  whatever  may  be  around  tona- 
But  theory  and  unpreiudicod  experiments  combine  to  demonstrate  the  inefficacy  of  manure  w^ 
immediately  surrounds  the  seed ;  for  the  young  plant  first  derives  its  nourishment  from  the  awd 
grain  itself;  and,  when  it  begina  to  seek  nourishment  throngh  the  medium  of  its  roots,  the  nnü- 
cations  of  these  latter  shoot  out  too  far  to  admit  of  their  receiving  any  nutriment  from  tbe  nb- 
stances  which  immediately  surround  tbe  husk  of  the  seed.  These  manures,  when  thus  applied, 
are,  therefore,  productive  of  little  or  no  effect;  their  quantity  being  too  inaignificant  to  prodooe 
any  sensible  eifect  upon  the  soiL 

{b).  Some  persons  have  also  recommended  for  this  purpose  divers  subrtances  whKh  coaiui 
oxygen,  and  even  aome  acida,  particularly  oxygenated  muriatic  acid,  sulphuric  acid,  dnoabor.  aod 
other  oxidea  of  lead,  aulphate  of  iron  (green  copperas),  nitre  (saltpetre),  nitric  acid,  sulphuric  acid, 
and  arsenic.  Many  of  these  substances  have  been  used  for  a  considerable  period,  long  b^^Jj 
waa  discovered  that  oxygen  and  those  matters  which  fh)m  being  surcharged  with  that  add  eaij? 
aeparate  from  it,  act  as  violent  stimulants  on  the  germinating  properties  of  seeds ;  since  thai  da- 
covery,  the  attention  of  many  scientific  men  baa  been  dixected  to  this  point  However  inconte^ 
ble  the  fact  may  be,  that  oxygen  posacsres  the  faculty  of  accelerating  vegetation,  many  carefiuij 
conducted  experiments  have  shown,  that  this  excessive  stimulation  of  tlie  germ  of  the  yosBf 
plant  ja  &r  from  being  productive  of  benefit,  but  radier  tenda  to  predispose  the  plant  to  wesknesi 
and  disease. 

Both  theory  and  experience  incline  ua,  therefore,  no  longer  to  advise  the  employment  of  tb^ 
means,  and  especially  as  it  is  difficult  to  ascertain  to  what  extent  they  may  be  used,  and  howtbe^ 
may  be  employed  on  an  extensive  scale  ao  that  each  shall  receive  ita  due  proportion. 

Several  agnculturiats  have  endeavored  by  the  use  of  these  substancea  to  keep  off  and  deto«^ 
insects  and  birds ;  but  the  common  steeps  of  this  nature  do  not  produce  the  desired  effect ;  and  t 
ia  dangerous  to  employ  poisonous  ones,  particularly  such  aa  contain  arsenic  in  auffidently  power- 
ful proportions  to  ensure  the  attainment  of  the  desired  object  ^     ,      . 

Each  separate  kind  of  grain  has  a  certain  period  of  time, longer  or  shorter,  during  which  it  oag« 
to  lay  in  the  earth  in  order  fully  to  de  vek)p  itself  and  ensure  its  producing  perfect  plants.  The  «c«f 
of  the  crop  very  often  depends  entirely  on  a  favorable  time  oemg  chosen  for  placing  the  aeed  » 
the  ground.  But  as  the  success  of  this  choice  depends  upon  the  state  of  tbe  weather  and  V» 
perature  during  the  i>eriod  of  vegetation,  the  farmer  will  never  be  able  with  certainty  to  del^ 
mine  the  best  time  for  getting  the  seed  into  the  ground.    He  mnat  be  chiefly  guided  fy  tbe  diT* 
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new  or  humidity  of  the  ftbr  and  of  the  soil,  and  thus  endearor  to  aeleot  that  atate  which  he  knows 
to  be  most  favorable  to  each  kind  of  grain.  Rye,  barley,  and  backwheat  require  a  dry  and  warn 
■oQ  to  favor  their  first  germination :  others,  on  the  contrary,  as  wheat  and  oats,  reqnire  more  moist- 
are.  Much  is  already  gained  if  onlv  in  this  respect  the  favorable  motion  has  been  seised ;  and 
there  will  be  a  far  more  reasonable  nope  of  the  harvest  being  sacoessfnl  when  the  sowing  has 
tiücen  place  uider  such  favorable  aaspices,  than  there  ever  can  be  when  it  has  been  peHbrmed 
nnder  different  circumstancea  It  has  often  been  remarked  that  certain  states  of  tl»e  weather  and 
of  temperature  are  particalarly  propitioas  to  the  operation  of  sowing.  In  the  spring,  when  the 
atmosphere  is  loaded  with  fogs,  which,  pazticolarly  at  sunrise  and  early  in  the  morning,  give  U> 
the  boundaries  of  the  horizon  an  apparently  undulatory  motion,  so  that  the  rising  sun  appears,  in 
the  language  of  the  people,  "  to  dance."  when  this  is  the  case,  hirge  barley  may  be  sown  with 
peculiar  advautage.  Many  agriculturists  attribute  great  advantages  to  the  seed  being  brought  in 
contact  with  the  dew,  and,  consequently,  recommend  that  the  sowing  should  be  perfbrmed  toward 
evening,  and  the  seed  not  covered  until  the  following  morning ;  but  this  can  only  managed  when 
the  nignts  are  warm.  If  there  is  any  danger  of  white  frost  coming  on,  the  seed  must  be  covered 
at  once. 

Many  agriculturists  give  it  as  their  decided  opinion  that  the  seed  should  be  got  into  the  ground 
at  the  eariiest  period  at  which  the  operation  can  be  performed,  and  as  quickly  as  posrible.  But 
by  acting  up  to  tliis  maxim  in  the  fallest  extent  of  its  meaning,  we  shall  run  the  risk  of  sustaining 
great  loss,  especially  if  we  neglect  those  considerations  which  have  refereoce  to  the  state  of  the 
soil  and  the  temperature.  In  all  cases,  however,  everything  should  be  kept  in  readiness  to  em- 
brace the  first  favorable  moment.  The  English  have  a  saying,  **  You  had  better  be  out  of  temper 
than  out  of  season."  What  is  chiefly  to  be  avoided  is  the  neglecting  a  suitable  amount  of  prepa- 
ration, from  a  desire  to  sow  early. 

Formeriy  the  moon  was  supposed  greatly  to  influence  the  period  of  sowing;  certain  seeds  w«rB 
to  be  put  into  the  earth  during  the  moon's  increase,  others  duriuff  its  decrease.  The  rules  apper- 
taining to  diis  theory  had  almost  been  forgotten,  when  a  skillful  and  experienced  American  gar- 
dener revived  them  b^  relating  his  own  experience  and  experiments,  and  he  broughr  over  several 
Englishmen  to  his  opmton.  A  natural  philosopher  seeks  to  explain  die  influence  of  the  moon,  by 
saymg  that  the  uninterrupted  action  of  light  wliich  takes  place  when  the  moon  diines  throughout 
the  wnole  night  may  possibly  be  injurious  to  plants  during  their  period  of  germination,  since  it  is  a 
well  known  tact  that  light  is  not  favorable  to  plants  which  are  in  this  state.  It  will  be  advisable 
to  wait  untH  this  system  b  confirmed  by  a  greater  number  of  fiicts  and  experiments  before  we 
allow  ourselves  to  be  at  all  influenced  by  it* 

Each  kind  of  seed  ought  onl^  to  have  a  covering  of  earth  of  such  a  depth  as  is  suitable  to  its 
nature.  So  long  as  this  depth  is  not  exceeded,  there  is  no  doubt  but  that  me  seed  will  shoot  the 
better  for  being  placed  at  a  considerable  depth  below  the  sur&ce,  because  it  there  finds  the  ne- 
cessary moisture,  and  the  young  shoots  whicn  are  given  off  from  its  roots,  run  less  risk  of  being 
parched,  deprived  of  earth,  or  destroyed  by  frost  But  too  thick  a  covering  might  very  possibly 
entirely  prevent  the  germination,  or,  at  any  rate,  present  too  great  an  obstacle  to  the  putting  forth 
of  the  seminal  Jeaves.  As  a  general  principle  it  may  be  admitted  that  the  larger  the  sc«d  the 
thicker  a  the  covering  it  can  bear ;  while  very  fine  seeds  will  only  bear  a  light  covering  of  earth. 

There  are  three  methods  of  covering  up  the  seed  in  agricultural  operations: 

1.  By  sowing  under  furrows,  and  bnrving  the  seed  by  plowing. 

2.  By  soviring  upon  furrows,  and  burying  the  seed  with  a  harrow. 

3.  B]r  sowing  in  land  which  has  been  plowed  and  harrowed,  and  buying  the  seed  by  a  second 
harrowing,  or  by  passing  a  roller  over  it 

And  to  these  we  may  add  a  fourth,  viz. : — 

4.  By  burying  the  seed  with  a  drill,  or  some  machine  of  the  kind. 

The  depth  at  which  the  seed  ought  to  be  buried,  and  the  choice  of  the  manner  of  covering  It, 
depend  as  much  upon  the  actual  nature  of  the  seed,  as  upon  the  state  of  the  soil  and  temperatoie. 
All  kinds  of  seed  require  to  be  more  covered  in  dry  then  in  moist  seasons.  We  must  allow  our- 
selves to  be  guided  by  this  fact ;  carefolly,  however,  avoidhig  all  extremes,  as  it  is  possible  that 
the  temperature  may  change  immediately  after  the  seed  has  been  sown ;  and  then,  if  heavy  show- 
ers should  happen  to  fall,  those  seeds  which  have  been  placed  deep  in  the  earth  will  be  veiy  like- 
ly to  be  smotnered.  The  drill,  or  a  similar  machine,  is  the  best  instmmcnt  which  can  be  made 
use  of  for  covering  the  seed,  because  it  enables  us  at  once  promptly  and  secarely  to  sow  to  a 
greater  or  less  depth  as  seems  best  In  the  course  of  this  chapter  we  will  consider  the  nature  of 
each  kind  of  seed.  For  the  present  we  shall  merely  observe,  that  among  the  seeds  in  most  gen- 
eral use,  vegetables,  wheat,  barley,  and  oats  require  to  be  well  covered ;  while  rye  and  buck- 
wheat on  the  contrary,  do  not  admit  of  bebg  placed  so  deep  in  the  earth :  there  is  always  graat 
danger  in  sowing  the  latter  under  furrows  when  there  is  any  possibility  of  wet  weather  ensuing. 

Some  agriculturists  have,  in  order  that  they  may  proceed  with  more  certainty,  adopted  the 
practice  of  bur;ring  one-half  their  seed  under,  and  sowing  the  other  upon  the  forrow.  I  do  not 
consider  that  it  is  of  moch  consequence  as  regards  autumnal  sowing,  whether  or  not  this  method 
is  em])Ioyed ;  and  it  may  often  prove  beneficial  to  the  agriculturist  to  act  upon  it,  especially  if  he 
is  not  inclined  to  devote  much  manual  labor  to  the  operation.  But  when  it  is  applied  to  die  spring 
sowing,  the  most  deplorable  results  have  ensued,  because  by  means  of  it  the  seed  is  dividea  into 
two  portions  in  point  of  vegetation,  and  this  difference  ii  perceptible  even  up  to  the  period  of  its 
attaining  fall  maturity. 

It  is  always  necessary  to  pay  very  great  attention  to  the  sowing  of  small  seeds,  such  as  clover- 
seed,  for  they  may  when  covered  by  narrowing  easily  become  too  deeply  imbedded  in  the  earth ; 
not  that  they  require  to  be  vrell  surrounded  with  mould  to  ensure  their  flerminatkm,  unless  the 
weather  happens  to  be  extremely  favorable.  We  shall  return  to  the  consideration  of  this  subject 
when  we  come  to  speak  of  the  cultivation  of  each  kind  of  produce  separately. 

*  See  Lectüsbs  on  Sciencb  and  Ast,  by  Dr.  Lardner,  voL  L  p.  501  «f  mv. 
(977) 3« 
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THAER  6  PRINCIPLES  OF  AGRICULTURE. 


Of  tM  the  qaeitioiw  relating  to  this  point,  the  most  dUBcaltto  solve  are  those  of  the  vrem 
depth  at  which  to  sow,  the  aoantity  of  aeed  which  ought  to  be  put  mto  the  eanh,  and  where  tEe 
groond  ahonld  be  sown  tbicklv  and  where  scantily.  As  the  expressions  "to  sow  thickly"  or 
'  scantily  "  are  absolutely  relative,  we  mast  first  of  all  detennine  what  we  mean  by  ihem 


this  is  not  diificalt,  suice  we  find  a  ver^  great  onifonuity  of  opinion  m  almost  all  natknu  aod 
climates  respecting  the  quota  of  seed  wluch  ought  to  be  sown  on  a  given  space.*  The  medmm 
quantity  is,  if  we  reduce  the  land  and  the  seed  to  our  measure,  between  eighteen  and  twenty 
metzen  of  Berlin  t  per  acre ;  this  measure  applies  to  every  kind  of  grain  but  oats,  which  are 
usuallv  sown  one-quarter  or  one-half  less  thickly4 

If  toere  were  any  means  of  spreading  the  seed  uniformly  over  the  land,  and  each  grain  pro- 
duced a  plant,  such  a  quantity  of  seed  would  be  excessive.  Count  Podevil,  in  his  sccoont  orhk 
amcultural  experiments,  has  calculated  that  where  tliis  quantity  of  seed  is  used,  each  equare  ümc 
of  ground  receives  ninety-one  grains  of  rye ;  and  states  that  on  examining  one  of  the  thickefi 
dbvered  portions  of  the  held,  he  has  found  only  thirty-two  plants  growing.  It  appears  to  me  im- 
possible that  even  that  number  could  attain  to  maturity,  for  there  could  not  be  sufficient  room  or 
nourishment  for  them  on  so  small  a  space ;  at  any  rate  they  would  put  forth  no  suckers,  nor  wold 
each  plant  produce  more  than  one  ear.  I  have  often  observed  that  in  very  fine  com  cropo,  where 
the  ears  were  large  and  full,  although  not  sufficiently  so  to  cause  them  to  he  laid,  and  which  htre 
yielded  a  produce  far  exceeding  that  which  might  be  expected  from  the  fraitfulness  of  the  loÜ, 
there  were  not  more  than  five  or  six  plants  on  each  square  foot  of  ^ound ;  and,  indeed,  my  ges- 
era!  experience  leads  me  to  be  of  opinion  that  tliev  cannot  thrive  if  they  are  much  thicker,  for, 
wherever  a  greater  number  of  planta  spring  up,  tne  weaker  ones  disappear,  and  only  the  more 
vigorous  arrive  at  maturity. 

But  as,  in  the  ordinarv  process  of  sowing,  it  is  impossible  to  ensure  the  seeds  being  unübnnly 
dispersed,  and  can  still  less  expect  every  plant  to  succeed,  we  cannot  be  at  all  guidM  by  theie 
statements,  however  true  they  may  be ;  therefore  the  sowing  should  always  be  sufficiently  thick 
to  leave  no  spot  scantily  supplied  with  seed,  and  then  either  trust  to  Nature  to  thin  the  planu  oa 
those  spots  where  they  may  be  too  thick,  or  clear  it  subsequently  by  hand.  As  experience  bu 
pretty  generally  determined  the  measure  of  seed,  which,  according  to  the  ordinary  manner  of 
sowing,  is  the  most  suitable,  and  as  those  who  have  endeavored  to  reduce  that  quantity  have  gco- 
erally  oeen  far  fiiom  successful,  so  long  as  they  persisted  in  adhering  to  that  redaction,  the  igri- 
culturist  will  do  well  to  adhere  to  the  old  proportion. 

But  if  the  method  of  sowing  can  be  sufficientlv  improved  to  enable  us  to  calculate  upon  the  M«d 
being  uniformly  dispersed,  and  if  the  mode  of  burj'ing  the  seed  can  be  so  contrived  as  to  ensare 
each  grain  being  placed  exactly  at  a  proper  depth,  the  success  of  the  crop  may  be  thus  rendered 
more  certain;  uid  if,  at  the  same  time,  the  richness  of  the  soil  leads  us  to  entertain  well  grounded 
hopes  that  each  plant  will  put  forth  several  suckers,  it  is  evident  that  at  least  half  the  aeed  may  be 
saved. 

The  greater  or  lesser  quantity  of  seed  to  be  sown  should  therefore  be  determined — 

1.  By  the  skill  of  the  sower,  as  upon  this  depends  the  uniformity  and  equality  with  which  tbe 
seed  wall  be  dispersed  over  the  surface  of  the  soil. 

2.  By  the  goodness  of  the  seed,  or  by  its  being  such  as  leads  us  to  believe  that  a  very  great  ma- 
jority of  the  grains  wiU  produce  healthful  plants  likely  to  attain  maturity. 

3.  By  the  temperature  being  favorable  or  unfavorable  to  the  sowing ;  and  by  the  state  of  tbe 
moisture  of  the  atxnosphere  and  soil  being  more  or  less  advantageous  to  the  kind  of  grain  wbkii 
is  to  be  sown. 

4.  By  the  firmness  or  looseness  of  the  soil  and  the  state  in  which  it  is  at  the  time  the  seed  a 
sown;  and  whether  such  a  state  is  likely  to  be  favorable  or  not  to  the  process  of  germination,  and 
the  striking  out  of  the  roots  of  the  phints. 

5.  By  the  fertility  and  richness  of  the  soü,  and  its  adaptation  to  the  nature  of  the  produce  to  be 

*  Here  our  exceDent  author  is  in  error  :  euch  sn  uniformity  does  not  exist  The  qtuintity  of  wed  vfaJth 
I  hsve  seen  uied,  and  have  myself  allowed  for  a  given  space  on  my  land«  in  Italy,  is  but  exactly  the  btlf  of 
what  is  ordinarily  used  on  the  borders  of  the  Lake  of  Genevs.  ,  [Frateh  jyasi. 

t  A  "metzen  "  i«  100  English  quarters. 

X  l^e  portion  of  seed  requisite  for  different  crops  snd  difierent  soils,  the  advantHses  of  changing  the  »w, 
and  of  varying  the  ordinary  quantity  employed,  are  all  themes  to  which  considerable  and  Iragthened  inen- 
tion  might  be  profitably  devoted  by  the  tanner.  We  have  little  doubt  that  on  many  soils  the  proponioB  cf 
seed  usu^ly  applied  for  the  cereal  grasses  might  be  profitably  diminished  one-half.  There  is  a  veiy  actV 
lent  pamphlet  by  Bfr.  Hewitt  Davis,  on  "  the  advantages  of  aiminishins  the  quantity  of  seed,"  whicfa  ib« 
tetrmer  may  consult  with  advantage.  Tbe  fallowing  table  gives  the  ordmary  proportions  employed  ia  E^ 
land;  (Jokn9<m*B  Farmen^  Enetfdop^dia). 


Wheat 

Oats 

Barley 

Rye 

Beans .••• 

Pcss 

Tares ■ 

]3ackwheat 

Clover,  Red 

Clover,  White  )  ^,  ^  | 

TrefoU f  Mixed  ^ 

Red  Clover  ..  i  seeds.  . 
RyeGrass.../  ' 

Turnips 

Mangel-wunel 

Potatoes 


Time  of  »owing. 


Sept.  to  Dec.  .. 
Feo.  to  April . . . 

Feb.  to>lay 

Aug.  and  ^t. . 
Nov. to  March.. 
Jan.  to  March  . . 
Aug.  to  March.. 

May 

March  and  April 

Ditto 

Ditto 

Ditto 

Ditto 


May  to  Aug 

April  and  May.. 
March  to  June. 


BroadeoML 


2^  to  3i  bushels. 

4  to  6 

3to4 

•2V  to  3} 

3  to  4 

3^to4| 

2ito3 

3  to  2^ 

12  to  16  lbs. 

3  to  4  lbs. 

2  lbs. 

2  lbs. 

Ipeck 

3to31bs. 


DrilL 


2  to  3  bushels 
3i  to  4^ 

2^to:H 

2  to  3 

to3i 
3'to4 
2to2| 
2 
10  to  14  lbs. 


litoSlbs. 


Uio2 
2ft  to3 


2to3 
3 


DibiUr. 


90  to« 
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k  in  U ;  M  thM  latter  point  may  have  oonnderable  infloenoe  upon  the  development  and  ano- 
cen  of  the  plants. 

6.  By  the  period  at  -which  the  sowing  takes  place.  Early  sowings  Ikvor  the  growth  of  suckem 
and  thu  growth  then  takes  place  before  the  plants  acquiro  stalks.  This  point  is  of  so  much  im- 
portance that,  in  some  kinds  of  grain,  only  half  as  mnch  seed  need  be  nsed  when  the  sowing 
takes  place  in  July,  as  wonld  be  recjuired  if  that  operation  was  performed  in  October. 

By  duly  wci^hmg  all  these  considerations,  a  clever  agricnltarist  will  be  enabled  to  determine 
whether  to  dimmish  or  increase  the  amount  of  seed  to  be  pat  into  the  ground,  without  troubling 
himself  with  any  of  those  theories  which  advocate  the  seed  being  sown  thickly  on  rich  land,  and 
scantily  upon  poor  land,  or  vice  ver$d. 

Among  the  greater  number  of  those  agriculturists  who,  in  tilling  their  land,  blindly  follow  one 
old  routine,  we  find  a  greater  inclination  to  augment  than  to  diminish  the  quantity  of  seed.  This 
proceeds  partly  from  a  prejudice  in  favor  of  the  maxim  which  inculcates  the  domg  of  loo  much 
rather  than  too  little ;  and  partly  from  the  fact  that,  in  the  early  stages  of  their  growth  and  vegeta- 
tion, thickly  sown  plots  have  always  a  finer  anpearnnce  than  those  which  are  thinly  sown.  I 
have  always  observed  that  persons  are  gratified  oy  the  sight  of  thickly  covered  fields,  although  it 
must  have  been  evident  that  the  greater  number  of  plants  must,  of  necessity,  be  stifled  and  perish, 
in  order  to  leave  room  for  the  others  to  arrive  at  maturity.  In  their  reciprocal  straggle,  the  plants 
always  weaken  each  other :  and  hence  a  period  alwavs  arrives  when  those  thickly  covered  fields 
assume  a  yellowish  tint.  If  the  weather  he  unfavorable,  whole  patches  of  vegetation  perish,  and 
vacant  spots  are  left  where  there  were  previously  the  greatest  namber  of  young  plants.  I  do  not 
deny  that  the  plants  which  perish  aflerward  serve  as  manure  to  those  which  remain,  but  this  is  a 
very  expensive  kind  of  manure ;  and  it  not  xmfrequently,  especially  in  autumnal  sowings,  causes 
a  general  putrefaction. 

The  principal  motive  usually  assigned  for  sowing  the  seed  very  thickly  is  the  necessity  of  sti- 
fling weeds ;  but  I  cannot  say  that  I  ever  found  it  productive  or  this  result  A  plant  which 
throws  out  numerous  strong  suckers,  without,  however,  forming  a  compact  tissue  on  the  soil, 
compresses  the  weeds ;  but  this  is  not  the  case  with  thickly  sown  plants.  If  the  soil  and  the 
temperature  are  more  favorable  to  the  seeds  of  weeds  contamed  in  the  sofl  and  mixed  with  the 
grain  than  diey  are  to  the  kind  of  grain  which  has  been  sown,  the  weeds  shoot  np  as  well  as  the 
com,  and  often  maintain  their  place  better.  The  excessive  thickness  of  the  com  is  in  itself  sufil- 
cient  to  prevent  it  from  vegetating  quickly.  There  is  an  example  of  this  in  the  marshes  of  the 
Oder,  wnere  twice  the  usual  quantity  of  oats  is  generally  sown,  often  as  much  as  three  bushels 
ftduiffelitj  of  seed  are  allowed  per  «ere,  and  yet  the  weeds  are  there  as  abundant  as  in  any  other 
pkce :  the}'  always  dispute  the  ground,  particularly  with  com ;  and  the  temperature,  according 
as  it  fiivors  the  one  or  toe  other,  decides  the  mastery,  unless  these  weeds  are  torn  up  by  the 
hand,  an  operation  which  most  small  famers  undertake.  I  adhere  firmly  to  my  practice  of  sow- 
ing one-half  as  thickly  as  my  neighbors,  and  can  safely  say  that  I  do  not  suffer  more  from  weeds 
than  they  do ;  nor  have  I  ever  yet  found  myself  reduced  to  the  necessity  of  laying  down  my  am- 
ble land  as  pasturage  on  account  of  the  weeds'  havmg  gained  the  ascendency.  In  &ct,  the  or- 
dinary quantity  of  seed  is  sufficient  to  cover  the  soil  so  completely  that  each  spot  will  bear  a  mora 
than  adequate  namber  of  plants.  The  only  kind  of  grain  wnich  I  sow  more  thickly  than  any  other 
is  oats  upon  fallow  or  newly  broken  pasture  ground,  and  that  because  then  every  grain  does  not 
fall  on  a  place  where  it  can  germinate. 

The  processes  of  sowing  vary  infinitely,  and  it  is  scareely  possible  to  give  a  verbal  description 
of  them ;  but  this  operation,  however  peiiormed,  is  always  an  important  one.  The  best  mode  of 
proceeding  is,  doubtless,  that  which  is  termed  the  broadcast  somng,  in  which  the  sower  throws 
the  seed,  as  he  goes  up  the  field,  to  the  left  with  his  right  hand,  and  as  be  returns  to  the  right 
with  his  left  hand,  or  else  he  walks  on  the  edge  of  the  furrow  and  casts  it  with  the  wind  each 
time  coming  along  the  edge  of  that  portion  of  land  which  was  sown  by  his  preceding  cast ;  bat 
this  kidü  of  sowing  roquires  verv  great  nicety  and  some  skill  on  the  part  of  me  sower.  But  the 
wind  must  be  well  observed,  and  the  extent  of  its  power  calculated.  In  all  cases  that  mode  of 
sowing  is  best  in  which  the  sower  is  most  skilled,  and  there  is  always  some  risk  in  adopting  a 
new  one  until  the  msn  has  practiced  it  carefully. 

It  is  a  generally  acknowled^^ed  fact  that  tlie  sower  is  one  of  the  most  important  of  all  the  ag- 
ricultural laborers ;  many  agriculturists,  however,  attach  little  or  no  importance  to  the  selection 
of  him,  and  entrust  this  operation  to  any  day>laborer  or  servant  They  even  go  so  fiv  as  to  set 
him,  as  his  day's  task,  a  certain  quantilv  of  grain  to  sow ;  this  the  man  likes  well  enough,  far  Him 
very  easy  for  him  to  cast  a  great  quantity  ef  seed  into  Uie  earth.  In  most  farms  an  excessive 
ouantity  of  seed  is  used  compared  with  the  extent  of  l&d  sown,  and  it  becomes  necessary  to  sow 
thickly  in  order  to  make  up  for  the  badness  of  the  sowing.  If  it  be  desired  to  fix  upon  some  sort 
of  rale  for  guidance,  let  the  quantity  of  seed  be  based  upon  the  extent  of  land  to  be  sown ;  and, 
first  of  all, let  a  skillful  sower  be  secured,  and  care  taken  that  he  shall  not  be  too  much  humed. 


but  kept  in  a  humor  to  do  his  work  properly. 
It  has  often  * 


I  been  asked  how  much  work  a  sower  con  do  in  a  day :  De  Munekauten  has  calcu- 
lated this  in  his  first  volume  of  "  The  Father  of  a  Family."  But  we  ought  to  be  satisfied  if  a. 
sower  sows  eighteen  acres  per  day.  This  is  undoubtedly  Uie  least  that  a  man  of  ordinrry  activity 
ought  to  get  tlirongh,  and  I  have  met  with  many  skillful  sowers  who  will  get  tlut>ngh  twice  a» 
much.  But  the  action  of  sowing  is  very  fatiguing ;  and  a  man  who,  by  the  uniform  and  e^oal 
manner  in  which  he  disperses  the  seed,  saves  a  great  deal,  has  some  claim  upon  our  considera- 
tion. If  he  be  neglectfuX  he  should  be  immediately  discharged :  it  is  in  the  utmost  degree  nece» 
sary  that  the  skill  of  the  sower  should  be  ascertained,  since  on  that  depends  the  nature  and  ex- 
tent of  the  preparation  which  mast  be  made  for  covering  the  soed. 

On  very  larffe  farms  two  sowers  often  walk  side  by  side,  and  act  at  once ;  but  these  men  should 
be  accusiomea  to  act  in  unison,  otherwise  harm  nther  than  good  will  result  from  the  practiee. 
For  my  own  part,  I  prefer  assigning  to  each  sower  his  own  separate  space. 


H^^^^^«^^M 


8tiU  greater  «kill  and  more  atteatioii  ie  reqninle  to  sow  fine  seed«  aad  apieed  tbem  imUbady 
and  in  6mall  qaantities  over  the  ground,  than  is  in  the  aowing  of  grain ;  thia  operation  ought  only 
to  be  confined  to  peraona  who  aro  convetBant  with  it 

The  difficulty  which  haa  been  experienced  in  certain  localitieB  of  finding  good  aowen^  haa  reo 
dered  the  drill  plows  or  aowing  machinea  particularly  valuable.  Several  have  been  inventaa 
and  recommended,  but  I  cannot  aay  that  I  have  yet  met  with  any  machine  of  thia  kind  which  dii- 
tribntea  the  grain  uniformly.  Indeed»  I  have  only  aeen  the  modela,  and  have  not  witneaaed  the 
perfbnnanoe  of  the  operation  of  aowing  bv  one  of  then  machines,  or  seen  the  cropa  sawn  with  it 
Some  drill-plows  have  been  invented  which  only  spread  the  aeed,  while  there  are  otfaeia  which 
both  spread  and  cover  it  at  the  same  time.  The  first  of  these  may  be  useful,  and  ia  very  aimple ; 
the  others  are  complicated,  not  to  be  depended  upon,  and  do  not  distribute  the  aeed  uiüfarmlv.  I 
doubt  whether  any  machine  whatever  can  equal  the  sowing  of  a  good  sower ;  but  I  am  wuHog 
to  admit  that  its  action  may  be  far  preferable  to  the  performance  ofa  bad  one. 

It  is  quite  otherwise  with  drills  or  machinea  intended  for  the  purpose  of  sowing  in  rowi^  iir 
they  deposit  the  seed  at  regular  distances,  and  leave  intervals  of  space  between,  which  may  ei- 
ther be  need  or  stured.  Without  them  it  is  almost  imposaible  to  aow  with  any  degree  of  nfpi- 
larity,  nor  can  the  plant»  be  disperud  in  a  uniform  manner ;  but,  on  the  contrary,  Oiere  will  be 
an  accumulation  of  seed  in  the  furrow — which  defects  can  only  be  counterbalanced  by  carefiii 
hoeing. 

Hereafter,  when  I  have  described  the  manner  of  aowing  different  kinde  of  aeed,  I  will  a|>esk 
of  some  of  the  most  important  pointa  relative  to  cultivation  m  rows. 

The  period  at  which  the  seed  shoots  op  and  begins  to  show  itself  depends  partly  upon  its  pv- 
ticukr  nature,  and  partly  upon  the  nature  of  the  soil  and  the  state  of  the  temperature.  All  plants 
present  themselves  either  with  a  leaf,  or  in  form  of  an  awl,  or  with  two  seminal  lobea.  AU  gia- 
miaeotts  planta  rise  from  the  ground  in  the  firrtrmentioned  manner :  we  will  now  proceed  to  treat 
in  general  terma  <tf  the  sowing  of  that  class  of  plants. 

Taking  the  word  in  its  strictest  sense,  we  mean  by  the  expreasion  corn,  plants  bearing  eats  and 
belonging  to  the  gramineoua  class,  and  which  we  cultivate  for  the  sake  of  the  nooriahment  con- 
tained in  their  seed  or  grain.  It  is  true  that  many  persona  include  under  this  denomination  all  the 
▼arious  kinds  of  plants  which  are  cultivated  for  the  purpoae  of  procuring  their  sc«d,  and  employing 
it  as  an  aliment;  but,  as  those  we  desiKnate  com  are  of  a  higher  order,  and  resemble  eacn  other 
more  than  they  do  any  other  kind  of  plant,  we  shall  applv  this  denomination  solely  to  those  which 
belong  to  the  genus  of  gramineoua  plants  properly  so  called. 

It  haa  not  yet  been  ascertained  in  what  place  com  growa  spontaneously,  or.  indeed,  wbetber 
any  countries  exist  in  which  such  is  the  caae ;  for  nothing  exists  to  prove  that  it  ban  been  say- 
where  met  with  growing  wild.  This  circumatanoe,  and  the  probability  that  it  ia  yerT  mach 
changed  fixim  ita  primitive  state,  apply  in  common  to  it  and  to  domestic  animals,  both  of  whidi 
hove  appeared  in  all  dimaiea  where  man  haa  been,  and  have  accommodated  themselves  to  all  the 
vatioua  changes  and  modes  of  human  existenoe. 

If  we  oonnder  them  in  an  economical  point  of  view,  they  are  distinguished  finom  crtber  grami- 
neons  planta  by  their  seeds,  which  are  larger  than  those  of  other  plants,  and  full  of  floar,  and 
it  ia  thia  reason  which  inducea  us  to  cultivate  them ;  the  aeeda  oi  various  other  gramineoos 
plantt  are  equally  nourishing,  and  of  a  ahnilar  nature,  and  are  oocanonally  employed  aa  food,  si, 
for  example,  tares. 

It  appears  that  they  were  originally  annuala  in  warmer  climatea.  Some  of  them  only  have  been 
liabitnated  by  cultivation  to  paaa  the  winter  m  the  earth,  becauae  our  anmmer  does  not  sofBce  to 
bring  them  to  maturity. 

Thiey  have,  like  almost  all  the  gramineooa  tribe,  a  diaposition  to  form  tufta,  and  to  multiplv 
themaelves  by  throwing  off  suckers  and  knota  of  new  roota,  which  latter  again  produce  new  off- 
aeta,  particulariy  when  new  earth  haa  been  piled  round  these  shoots,  and  the  growth  of  the  stems 
slopped.  By  carefully  preventing  these  latter  from  growing  up,  it  is  possible  to  preserve  them 
for  several  yeara^  and  oblige  them  to  form  a  thick  turi*. 

They  may  be  made  to  produce  an  enormoua  ouantity  of  aeed  by  thua  encouraging  their  multi- 
plication, making  them  throw  off  suckers,  and  then  aeparating  and  replanting  their  offaeta.  It  is 
thua  that  the  Iriaoman,  Millar,  procured  in  one  year  St,109  ears,  and  m  these  ears  576,840  grsms 
of  com,  from  one  grain  which  he  planted  in  June,  and  from  which,  at  difi<nent  timea  during  tbe 
following  spring,  be  obtained  offsets,  which  he  planted ;  and  he  was  of  opinion  that.  If  he  had 
tried,  he  might  still  farther  have  increaaed  thia  quantity.  Several  other  peraons  have,  with  stiB 
liaaa^care,  obtained  firom  one  single  ^^vn  40.000  grains  in  one  ^ear  only ;  so  that  it  ia  laughable  »  # 
lieir  persons  talkmg  of  the  seed  bemg  mnlnplied  80  or  100  times»  aa  if  that  were  eotnethtng  ez- 
traoretinary. 

7%ese  gnunineous  plants  ahvajrs  extend  innumerable  fibres  from  their  rooto  to  the  superficies  of 
the  soil,  uid  bind  it  together  by  the  tiasue  thua  formed ;  they  likewise  ramify  considerably  in  tbe 
depth  of  the  soil,  wherever  they  find  loose  and  rich  earth. 

AH  aoiia  of  oorn  or  grain  contain  constituent  parte  of  a  aunilar  nature ;  but  which  vary  in  their 
propoitfona»  and,  in  aome  sorts,  in  their  combinations. 

The  fint  of  these  constituent  parte  is  g^luten.  This  substance  was  fint  of  all  discovered  te 
wheat,  aad  attributed  to  that  kind  of  mm  only ;  but  it  haa  sfaice  been  found,  although  in  a  lesser 
quantity  and  more  closelv  united  with  the  starch,  in  other  kinds  of  grain.  Thia  substance  is  inti- 
raately  allied  with  animal  matter ;  it  is  composed  of  the  same  primitive  substances,  and  acts  in 
the  aame  manner  when  undergoing  alteretbn,  or  aubmitted  to  the  actfon  of  fire.  Hence  it  fonas 
the  most  essentkl  aliment  of  the  viimal  frame,  and  the  nutritive  propei'ties  of  wheat  depend, 
where  there  is  an  equal  weight  of  fionr,  on  the  quantity  of  this  substance  which  the  grain  con- 
tains.    The  proportkm  of  it  found  even  in  the  same  kinas  of  grain  vuriee  greatiy. 

The  second  is  Btareh.  This  substance  is  probably  inferior  to  gluten  in  point  of  nutritive  prop- 
erties.   Kevertheless^  it  u  very  nourishing,  and  appean  to  favor  the  digestion  of  gluten.    ^-^-^ 


■tMogly  inclinea  both  men  and  animals  to  covet  it  as  food ;  and,  in  the  lon^  ran,  h  ia  preferred  to  ' 

Slaten,  which  often  tenda  to  caoae  illneaa.  Cattle  fed  in  atarch  manafiu>toriea  afibrd  an  exoellent 
lustration  of  this. 

The  third  is  a  sweet,  mnciloffinoHt  sobstance,  which  is  only  to  be  found  in  small  «quantities  in 
wheat ;  bat  which  increases  daring  germination,  or  in  the  preparation  of  malt,  and  is  formed  of 
March.  It  is  by  means  of  this  sabetancc  that  the  grain  becomes  adapted  for  aoetoas  or  yinoos  fer- 
mentation ;  it  appears  to  be  akin  to  surch  in  point  of  nutritive  properties,  and  to  assist  in  the  di- 
gestion not  only  of  gluten  but  also  of  starch  itself. 

In  die  natural  state  of  the  grain,  these  three  consdtnent  parts  are  only  blended  together.  By 
the  simple  act  of  digestion,  or  by  the  process  of  making  into  bread,  they  become  more  intimately 
combined,  and  can  then  no  longer  be  separated.  In  digestion  a  mass  is  formed  similar  to  glue ; 
but  in  the  process  of  making  bread,  fermentation  takes  place  which  prodnces  carbonic  acid,  and 
renders  this  aliment  easier  of  digestion. 

The  fourth  is  the  husk.  This  is  composed  easentially  of  fibrmo,  which  cannot  be  dissolved  by 
means  of  digestion  alone ;  however,  it  contains  a  somewhat  soluble  and  aromatic  matter. 

The  fifth  IS  maUt-urt.  This  is  to  be  found  even  in  the  driest  grain :  it  increases  the  weight  and 
bulk  of  the  grain,  although  it  diminishes  its  specific  gravity.  It  yields  no  nourishment,  and  is  of 
no  advantage ;  but,  on  the  contrary,  when  existing  in  too  large  a  proportion,  it  accelerates  tlie  de- 
terioration of  the  grain,  for  which  reason  grain  should  always  be  kept  dry.  The  artificial  modes 
of  drying  grain,  which  are  practiced  in  the  northern  countries  on  the  borders  of  the  Baltic,  by 
drying-floors  or  planks,  tend  to  preserve  the  grain  much  longer,  especially  if  it  be  placed 


in  large  heaps,  by  which  means  it  absorbs  less  of  the  humidity  of  the  atmosphere.  Grain  which 
has  not  been  dried  in  any  way  ought,  on  the  contrary,  to  be  exposed  in  thin  layers»  so  that  it  may 
be  generally  exposed  to  the  air ;  it  should  be  frequently  stirred  or  otherwise  moved  about,  in  or- 
der that  the  moisture  which  it  contains,  as  well  as  that  portwn  which  it  attracts  from  the  atmo- 
sphere, may  evaporate.  Different  observations  and  experiments  tend  to  g[ive  rise  to  the  belief 
that  by  means  of  an  absolute  seclusion  from  contact  with  atmospheric  air,  nam  may  be  prevented 

1  thoroughly  dried.*    These  constitn- 


from  deteriorating ;  but  this  cannot  be.  unless  it  has  first  been  thoroughly  dried.* 
ent  parts  vary  in  their  proportfons  not  only  in  tiie  diflerent  varieties  of  grain,  but  also  in  the  si 
kind.  The  temperature  of  the  season,  the  kind  of  manure  bestowed  on  the  soil,  the  maturity,  of 
the  crop,  and  the  period  at  which  the  harvest  takes  place,  all  conspire  to  influenoe  the  relative 
proportions  of  these  matters.  Com  which  has  grown  on  a  humid  sou,  and  in  a  moist  temperature, 
oas  a  very  thick  husk,  and,  consequently,  is  not  so  heavy  as  that  grown  under  opposite  circum- 
stances, although  apparently  the  same  in  volume.  The  proportions  of  the  other  constituent  parts 
vary  in  a  like  manner.  Hence  it  happens  that  we  often  find  grain  grown  in  one  year  to  mueh 
more  nonrishbg  than  that  of  others. 

The  nutritive  properties  of  j^rain  are  not  always  in  exact  proportion  with  its  weight ;  the  ratio 
is,  however,  very  approximative,  and  much  more  so  than  that  ot  the  nutritive  properties  with  the 
volume ;  consequently,  it  will  always  be  advisable  to  buy,  estimate,  and  employ  it  aooordug  to 
ito  weight  rather  than  its  measure.  This  is  now  generall^r  admitted  with  reference  to  the  mana- 
foctnre  of  brandy  from  gram :  skillful  and  ezpericaiced  distillers  are  always  guided  by  weight 
rather  than  measure. 

The  weights  of  the  different  kinds  of  gram  vary ;  a  bushel  of  grain,  Berlin  measurer  wiU  weigh 
•a  follows  >- 

Wheat fitm  84  to  96  Iba  I  Small  Barley ftem  06  to  70  lbs. 

Rye 76     86  Siberian  Barley 74     86 

Sprat,  or  Battledore  Bariey 65     64        )  Oata 42     66 

The  produoe  of  different  kinds  of  srain  depends,  where  the  temperature  ia  eonal,  on  the  firait- 
iulness  of  the  soil ;  and  these  kinds  of  produoe  exhaust  the  soil  in  proportion  to  toe  luxuriance  of 
the  crop,  the  size  of  the  grain,  and  the  quantity  of  nutritive  matter  woich  it  contains.  For  their 
vegetation  and  increase  depend  m  a  great  measure,  if  not  entirely,  on  the  nutritive  matter  suitable 
to  It  contained  in  the  soil,  but  the  proportion  of  these  required  has  not  yet  been  determined. 

Some  persons  have  endeavored  to  determine  the  sum  total  of  the  produce  of  each  kind  of  gnün 
throughout  entire  provinces  and  countries:  but  the  data  whence  these  conclusions  were  deduced 
were  far  too  vague  to  be  depended  upon,  and,  consequently,  no  reliance  can  be  placed  on  them ; 
much  leaa  can  they  be  applied  to  particular  cases,  and  to  certain  modes  of  cultivation.  Thus, 
when  we  take  the  average  of  several  years,  we  find  that  our  calculations  are  sometimes  above 
and  sometimes  befow  the  resolts  above  named. 

In  Nortbera  Germany,  the  average  is  usually  taken  ffom  the  triennial  rotation  with  a  fiülow. 


I  Of  Barley 6 

I      Oata 5 


Of  Wheat 

By« 

according  to  the  order  in  which  these  crops  fcUow  the  last  amelioration. 

In  countries  where  a  mat  pan  of  the  land  is  badly  cultivated  and  carelessly  sown,  this  ave- 
rage must  be  taken  at  a  lower  rate ;  only  five  bushels  per  acre  must  be  allowed.  Sckverz,  ac- 
cording to  his  notes,  which,  however,  cannot,  in  my  opmkm,  waznnt  such  a  deduction,  states  that 

.17-95  bush.  BexUn  meaa. 
.94-76  da 
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the  average  in  Belgium,  per  acre,  Magdeboorg  i 

la  in  Wheat 11*80  buahela  Berlin  meaanre. 

Rye 12«  ia 

He  contrasts  with  this  several  of  the  statements  of  Arthur  Young,  in  his  travels  through  the 

*  On  the  borders  of  the  AdriatSe,  and  ia  citnations  where  the  influence  of  the  atmoaphere  and  of  inseeta 
are  very  prejudicial  to  grain,  I  have  seen  wheat  preaenred  in  walled  pits  formed  in  tne  earth,  having  but 
one  orittce,  and  that  one  hermetically  aaaled.  A  kmg  atiek  ia  inaerted  Into  Ads  pit,  whieh  leacbaa  to  the 
bottom ;  and  this  ia  firom  time  to  time  drawn  out  to  ahow  the  atate  of  the  temperanurs  of  the  grain  in  the 
interior  of  the  pit    U  it  indicatea  heal,  the  grafaitefanmediasely  taken  oat  to  give  it  air.     \J^mekTrmu, 
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north,  ■oatfa  and  east  of  England,  and  calcaUUei  the  general  average  of  the  prodnoe  in  BnglaBd 
nt  that  period,  via.  from  1760  to  1770,  at  per  acre,  Uagdeboarg  mcaaore— 

OfWbeat 9<]9  busheli,  Beriin  meanue.  I  Of  Spring  Barley,  12^  bvjh.  Berlin  meanne. 

Rye 9-58  do.  |       Out» 14-38  do. 

Henoe  he  infcra  the  Agriculture  of  Belgium  to  be  superior  to  that  of  England.  Taking  this  lat- 
ter aa  a  whole,  nobody  will  deny  the  truth  of  his  inference,  not  even  the  English  themeelves;  bat, 
if  he  here  includes  this  rotation,  which  was  .formeriy  only  practiced  in  eome  small  districts  of 
England,  and  which  has  not  until  lately  been  generali v  adopted,  or  if  he  means  to  infer  that  tfaii 
rotation  is  not  so  good  as  anv  other,  not  only  does  he  draw  a  false  conclusion,  bat  he  shows  tfait 
he  has  not  read  Young  witn  attention,  and  that  he  has  not  comprehended  tlie  end  at  which  he 
aimed,  which  goes  directly  to  prove  that  the  ordinary  agricultural  undertakings  in  the  proriooet 
through  which  he  has  passed  are  still  very  imperfect,  and  that  they  might  and  ought  to  be  ibb- 
proved  bv  a  better  system  of  tillage.  If  he  luid  exhibited  the  average  produce  of  improred 
iarms  wnidi  Arthur  Young  gives,  particularly  in  those  travels  which  were  made  at  a  Isler 
epoch,  when  there  had  been  several  established,  the  result  would  have  been  neariy  asfiillowt: 

For  Wheat 15  bushels  per  acre.  |  For  Oats 94  bushels  per  so«. 

For  Baiiey 18  bushels  per  acre. 

In  those  provinces  they  do  not  cultivate  rye,  at  least  to  an^  extent 

I  have  before  spNoken  of  the  proportional  value  that  one  kmd  of  grain  bear«  to  another. 

During  the  period  of  the  vegetation  of  cereals,  graat  attentbn  must  pe  paid  to  those  ciicam- 
fltances  and  aocidenU  which  wc  are  about  to  notice,  and  to  the  making  of  those  preparadoos  which 
we  shall  point  out 

£k»  far  as  regards  autumnal  corn,  it  is  considered  advantageous  for  the  plants  not  to  shoot  moch 
at  first ;  but,  on  the  contrary,  for  the  grain  to  lie  in  the  earth  for  a  period  proportionate  to  the 
temperature  which  they  contain,  because  then  the  inferior  part  of  their  germ,  toe  root,  beoome« 
more  developed  and  gains  strength.  I  have  remarked,  where  the  weather  ia  favorable  and  the 
mü  deep,  the  seeds  spring  up  just  three  days  later  than  they  do  in  a  shallow  soil  When  sn  cx- 
traordmary  state  of  dryness  in  the  soil  causes  the  seeds  to  germinate  very  slowly,  we  cannot  n- 
gaid  this  as  advantageous;  however,  it  is  only  ii^rious  on  account  of  its  retardmg  the  vegetataoa 
too  long.  In  the  autumn  of  1810,  the  rye  sown  toward  the  end  of  August  remained  in  the  eroand 
ontil  nearly  the  end  of  October,  that  is  to  say,  seven  or  eight  weeks,  and  many  persons  ttioaght 
that  it  would  never  spring  at  all.  It  did,  however,  eventually  shoot  above  the  ground,  and  came 
up  tolerably  thick,  and  would  have  yielded  a  good  crop  of  grain  if  the  drouth  oad  been  lesi  ex- 
cessive in  tne  sprmg,  and  it  had  been  able  to  throw  off  suckers  as  nsoal.  With  respect  to  spring 
oom,  it  is  desirable,  on  the  contrary,  that  it  should  come  up  promptly,  ha  order  that  the  weeds  nay 
not  gain  the  ascendency. 

It  is  a  good  sign  when  corn  comes  up  in  a  uniibnn  manner,  whether  we  consider  It  with  reh- 
Cbn  to  time  or  strength.  If  it  comes  up  slowly,  and  be  unequal  in  strength  and  color,  that  lo- 
nouaoes  some  disease.  It  is  more  deplorable  to  see  spring  com  shoot  up  twice  than  autamsal 
oom,  because  the  latter  acquires  a  uniform  appearsnoe  more  easily  in  the  spring,  whereas  die 
<tfher  retaus  the  disparity. 

The  germ  which  first  appears  ought  to  be  of  a  deep  color :  if  rye,  a  brown  verging  on  red ;  if 
wheat,  rather  brown ;  if  spring  com.  of  a  deep  green ;  but  in  no  case  should  it  be  tinged  with 

?b11ow  :  this  latter  hue  denotes  a  disposition  to  disease,  fiom  which  the  plants  seldom  recover. 
he  first  leaves  which  develop  themselves  should  be  short,  thick,  and  somewhat  obtoae  at  their 
pouts,  tough,  elastic,  and  given  to  t;url  and  contract  themselves. 

After  the  development  of  the  first  leaves,  the  stalk  forms  a  knot  above  the  root ;  this  knotopeai^ 
and  from  dl  sides  of  it  oome  out  lateral  shoots.  The  more  perfectly  this  takes  place,  the  more 
vigorous  may  we  expect  the  com  to  be.  These  shoots  must  not  ^w  too  speedily,  still  leas  sbooU 
they  fall  or  fade  on  account  of  weakness ;  on  the  contrary,  it  u  desirable  that  they  should  rut 
tough  and  elastic  above  the  soil.  In  autumnal  com  I  have  frequently  seen  offsets  shooting  np 
vigorously,  acquiring  a  great  bight,  and  bearing  leaves  of  a  li^ht  green  hue,  succeed  to  an  amelio- 
ration of  the  soil  in  which  manure  had  been  buried  a  short  time  ocfore  the  sowing,  during  moiat. 
warm  weather:  this  activity  of  vegetation  was  attended  with  the  most  deplorable  results,  and  all 
that  remamed  In  the  spring  was  a  field  almost  entirely  despoiled  of  vegetation.  It  appean  thai 
in  such  a  case  the  anaount  of  hydrogen  contained  in  the  plants  was  out  of  all  proportion  to  the 
carbon  which  they  contained.  Under  such  ciroumstances  as  these,  it  does  not  appear  to  me  thai 
there  can  ever  be  any  disadvantage  in  the  soil  being  richly  furnished  with  plants,  even  thoa^ 
the  leaves  were  to  rot  the  plant;  for  the  plant,  protected  by  iu  lateral  ofiaets,  would  remam 
healthful,  and  in  the  spring  would  resume  its  vegetation. 

The  commencement  of  winter  finds  autumnal  sowings  in  various  conditions:  some  of  the  kiadi 
of  grain  have  not  germinated,  when  others  have  begun  to  shoot.  In  whatever  state  tliey  may  be, 
I  have  never  yet  seen  them  destroyed  by  frost  During  the  extreme  cold  weather  of  tho  rigonn» 
winter  of  1803  and  1803  the  earth  was  free  from  snow,^et  I  could  not  perceive  that  any  plant 
had  been  destroyed ;  I  had  not,  however,  any  opportunity  of  seemg  white  wheat  In  the  follow- 
ing spring  all  tne  sowings  looked  wretchealy ;  those  which  had  thrown  off  suckers  before  the 
commencement  of  vrinter  had  lost  their  leaves,  which  at  first  turned  of  a  whitish  hue,  then  half 
rotted,  and  at  length  dropped  upon  the  soil :  no  new  shoots  were  perceptible.  It  was  not  until 
the  end  of  April  that  the  rye  be^n  to  put  forth  new  shoots ;  the  wheat  did  not  reco^-er  itself  on- 
til  the  end  ofMay.  Up  to  that  tmie  the  frost  which  liad  penetrated  the  soil  to  the  depth  of  more 
than  three  feet  aosorbcd  the  whole  of  the  caloric  brought  into  conUct  with  the  soil  by  the  atmo- 
aphere.  Subsequently  the  plants  shot  up  again  with  promptness  and  vigor:  no  blanks  were  to 
be  perceived,  excepting  in  those  places  where  the  soil  had  cracked  to  auch  an  extent  as  to  rea- 
der it  dangerous  to  approach  it ;  and  even  these  places  were  subsequently  covered  to  a  tolenhie 


extent  after  being  cloiod  ap  by  the  expanaioo  of  the  earth.  The  rye  alone,  which  had  been 
•own  on  shelvinf^  beds  of  aand,  wherein  it  had  thrown  off  no  sackers  Dcfore  the  commencement 
of  winter,  was  found  to  be  deatroyed,  a  itrong  eaaunrly  wind  having  swept  away  the  sand,  and 
left  the  roots  bare. 

The  seed  is.  nndoubtedlv,  best  preserved  under  a  bed  of  snow,  particnlariy  when  the  saper- 
ficies  of  the  soil  is  somewhat  hardened  before  the  snow  falls.  It  continoes  to  grow  bencaüi  this 
covering,  and  the  seed  which  has  been  boned  for  but  a  short  time  slioots  oat  and  springs  np  be- 
neath the  shelter  of  the  snow.  However  cold  the  weather  may  be.  and  however  long  it  may  last; 
the  seed  thus  covered  does  not  su^r  at  all  from  it ;  indeed,  the  coldest  winters  have  always  been 
followed  by  tlie  most  abundant  harvests  of  autumnal  com.  Mild  winters,  with  frequent  altemar 
tions  of  heat  and  cold,  are  invariably  injurious  to  all  seeds  sown  in  a  moist  soil,  unless  good  and 
sufficient  measures  are  taken  to  keep  the  soil  well  drained.  Neither  should  the  snow  be  trodden 
or  pressed  down  upon  the  seeds ;  wherever  footpaths,  or  even  footprints^  have  been  made  in  deep 
snow,  the  greater  part  of  the  plants  underneath  disappear. 

When  the  snow  and  frost  are  disappearing  is  a  very  dangerous  period,  if  not  the  most  danger- 
ous of  all.  The  seed  is  liable  to  be  drowned  if  the  snow  happens  to  be  precipitately  melted  by 
rain,  and  the  water  be  so  enclosed  that  it  cannot  flow  off,  or  the  ditches  so  full  of  frozen  snow  that 
it  is  impossible  to  open  their  channels.  In  such  cases,  nothing  but  extreme  promptitude  and  ac- 
tivity on  the  part  of  the  farmer  can  save  the  seed ;  he  must  employ  all  the  hands  he  can  muster  in 
endeavoring  to  procure  a  drainage ;  and,  after  all,  he  will  sometimes  strive  in  vain,  it  being  imp<M- 
sible.  On  a  sou  through  which  the  water  filters  freely,  some  hope  may  be  entertained  that  it  will 
sink  into  the  earth  before  the  plants  perish ;  but  such  con  never  be  the  case  when  the  frost  has 
taken  deep  hold  of  the  soil  A  thaw  is  still  more  injurious  to  the  seed  when  it  oomes  on  very 
alowlv,  and  is  accompanied  by  alternations  of  frost  When  there  is  sunsliine  during  the  day.  and 
(irost  auring  the  night,  or,  what  is  still  worse,  when  there  happens  a  fall  of  snow  during  the  night, 
which  is  soon  melted  by  the  sun,  the  thawed  superficies  of  tne  soil  becomes  saturated  with  water, 
which  is  unable  to  penetrate  through  the  inferior  stratum,  and  still  continues  to  be  hardened  by 
the  frost;  this  water  freezes  during  the  night,  and,  in  doing  so,  raises  up  the  superficial  layer  of 
earth  subjected  to  its  influence,  and  with  it  the  plants  growing  there.  During  tne  day  the  earth 
thaws  again,  and  the  earth  falls  back  to  its  original  position ;  but  the  plants,  being  lighter,  remain 
on  the  surface,  wholly  denuded  of  earth.  For  several  successive  nights  and  days,  the  same  thing 
is  frequently  repeated,  and  by  far  the  greater  number  of  the  planu  are  thus  uprooted— even  the 
roots  themselves  being  broken  where  tneir  lower  extremities  have  been  tightly  fixed  in  the  fifost- 
bound  earth.  Even  the  most  vigorous  plants  cannot  entirely  resist  such  weather ;  those,  however, 
which  have  most  roots  and  are  most  tufted,  bear  it  better  than  others.  The  more  porous  the  soil, 
the  greater  is  the  danger. 

Buch  weather  as  that  of  which  we  have  just  spoken  occurred  in  Maroh,  1804 ;  and  it  waa  the 
sole  cause  of  the  partial  failure  of  the  com  crops,  and  the  dearth  of  gmin  which  was  felt  that  year, 
which  was,  nevertheless,  otherwise  favorable  to  vegetation. 

In  the  spring,  if  the  seeds  do  not  come  up  well,  or  the  plants  appear  to  be  rather  thin,  people 
are  apt  to  become  alarmed  lest  they  should  have  been  entirely  destroyed  during  the  winter,  or 
elae  have  suffered  too  much  to  admit  of  the  hope  that  they  will  yield  even  a  passable  harvest,  and 
often  hastily  determine  on  plowing  the  land  up.  There  is  no  year  that  I  can  remember  in  which 
the  farmers  were  so  uneasy,  and  so  much  in  doubt  as  to  what  they  should  do,  as  in  1803.  How- 
ever, tlie  greater  number  of  those  who  plowed  up  their  autunmal  com,  in  order  to  sow  spring  bar- 
ley, regretted  it  afterward ;  because  the  autumnal  sowings  which  were  allowed  to  remam  yielded 
a  mr  better  crop  than  the  barley  by  which  the  plowed  up  portions  were  replaced.  Indeed,  a  sat- 
iafiujtory  crop  of  barley  is  rarely  obtained  under  such  cucumstances ;  oats  will,  in  general,  be 
found  to  answer  better. 

Sometimes  agriculturists  have  carefully  harrowed  autumnal  wheat  which  appeared  to  be  quite 
destroyed,  and  then  sown  oats  on  the  grennd ;  they  have  subsequently  reaped  oats  and  wheat  to- 
gether, and,  upon  the  whole,  had  a  ^ood  harvest,  but  the  wheat  lias  exceeded  the  oats  in  Quantity. 

The  experiments  made  on  this  pomt  by  some  of  the  Meoklenberg  agriculturists,  and  which  are 
narrated  in  the  second  part  of  the  "  Annals  of  the  Agricultural  Society  of  Mecklenberg,"  are  both 
interesting  and  remarkable.* 

It  has  also  been  found  that,  by  jpassing  a  harrow  carefully  over  the  ground  in  spring,  when  the 
soil  is  thoroughly  di^,  very  benencial  eflects  have  often  been  produced,  even  when  the  laborers 
have  expressed  their  fears  that  the  operation  would  absolutely  destroy  all  that  remained  of  the 
wheat  plants.  Harrowing  is,  without  doubt,  one  of  the  most  beneficial  operations  which  can  be 
applied  to  autumnal  com ;  but  it  must  be  sufficiently  eflective  to  cover  the  whole  field  with  a  layer 
of  loose  earth,  as  will  always  be  the  case  when  harrows  having  iron  teeth  are  made  use  of  B/b- 
course  may  be  had  to  this  operation  with  advanta^  in  every  case,  Excepting,  as  we  have  already 
said,  where  the  plants  have  been  uprooted,  when  it  will  be  better  to  roll  the  ground.  A  mild,  dry 
Maroh  is  particularly  favorable  to  tne  vegetation  of  autumnal  com,  as  well  as  to  the  preparations 
for  putting  in  spring  corn. 

In  the  spring,  all  com  which  loolcs  well  and  healthy  ought  to  put  forth  lateral  shoots,  extend  i^ 
self  over  tne  soil,  and  gain  strength,  rather  than  ran  up  rapidly.  The  vigorous  nature  of  a  plant 
which  has  already  begun  to  show  oSseto  in  the  autumn,  contributes  fTeatly  to  further  this  end ; 
but  the  weather  must  be  favorable,  the  heat  in  April  and  the  beginnmg  of  May  very  moderate, 
and  a  sufficient  quantity  of  rain  must  have  fallen  to  moisten  the  ground  and  render  it  &vorable  to 
the  veg:etation  of  thickly  tufted  com.  Then  the  operation  of  harrowing  will  prove  particulaity 
beneficial,  especially  if  performed  in  a  proper  manner  and  at  a  fitting  period ;  the  layer  of  newly 
loosened  earth  encouraging  the  plants  to  sprout  and  put  forth  new  shoots.  Should  they,  however, 
after  this,  shoot  up  rapiclly,  with  only  one  or  two  stems^  and  run  to  stalk — as  very  frequently  hap- 
pens when  there  is  a  sudden  rise  of  temperature  unaccompanied  by  rain — ^the  com  never  beoomea 
*  See  the  "Annalen  des  Ackerbaues.' 


408  thaer's  principles  of  agriculture. 


diiok ;  and  even  thongh  lateral  ahoots  tobsequeutly  appear,  which  are  called  "  May-aboota»' 
being  bo  much  later  than  the  principal  stem«,  never  produce  any  ears  of  mncb  valne.    It ' 

mach  the  cnjwding  together  of  the  plants,  as  this  multiplication  and  elongation  of  the  ofi^        

uniform  apronting  of  new  stems— which  decides  the  question  as  to  the  richneas  of  the  harreti, 
and  in  that  the  appearances  change  almost  incessantly.  One  field,  which  at  the  oommencement 
of  May  is  covered  with  plants,  and  makes  a  very  great  show,  will  in  Jnne  be  bat  scantily  faraisbed 
with  ears,  the  plants  having  run  up  to  a  great  hi^nt  and  become  stalky;  while  another,  which  ap 
peared  to  be  very  much  behindhand  in  May,  will  in  June  present  the  aspect  of  a  field  of  thick^ 
tofted  com,  laxuriantljr  famished  with  ears  and  thick  stems.  Most  agriculturists  will  have  had 
opportanities  of  observing  this  phenomenon,  bat  only  a  very  few  of  them  have  profited  by  this  ex- 
perience ;  since  they  mostly  like  to  see  their  fields  covered  with  straight,  thick  plants  in  the  antnimi 
and  early  in  the  spring,  without  caring  to  consider  whether  these  crops  bear  any  indicatioM  of 
atrea^  or  are  likely  to  shoot  oot  luxuriantly.  The  aspect  presented  by  a  field  of  com,  coraorily 
exammed,  is  very  deceitful.  It  is  only  by  going  over  the  field  and  examinbg  all  the  plants  aepa* 
ntely,  that  any  definite  opinion  can  be  formed  witli  respect  to  its  firuitfulness. 

The  slower  the  growth  of  the  stems  and  the  development  of  the  ears,  the  better.  A  finrwaid, 
precocious  crop  will  never  be  a  luxuriant  and  plentiful  one.  The  ears  should  be  unilbrmly  devel- 
oped over  the  whole  field  about  the  same  time ;  and  for  this  reason  cool,  damp  wreather  in  May 
ia  oonndered  to  be  favorable  to  the  production  of  a  plenteous  harvest  At  the  time  "when  die  ear 
begins  to  ibrati,  the  plant  will  have  attained  the  hair  of  its  ultimate  bight ;  at  least,  I  have  alwaya 
Ibiuid  this  to  be  the  case  as  regards  rye.  The  strength  of  the  stems,  paniculariy  toward  the  bot- 
tom, ia  of  quite  as  much  importance  as  their  bight  It  is  only  when  the  stems  are  proportionatelj 
■trong  that  the  length  of  the  ears  will  be  in  proportion  to  Uiat  of  the  straw ;  as,  for  instance,  the  ear 
will  be  nearly  as  many  mches  long  as  the  entire  stem  is  feet  in  bight  Thin,  wiiy  stems  often  at- 
tain to  a  considerable  bight,  and,  nevertheless,  bear  small  eara  The  knots  of  the  stem  ought  id 
be  thick  and  brown ;  the  blades  of  a  deep  rich  green,  and  stiff.  When  the  ean  have  acquired  aa 
Increaae  of  growth,  and  the  flowering  begins,  the  com  ought  to  present  a  uniform  sarhce,  and  all 
the  pfamta  be  the  aarae  bight  When  some  ean  here  and  there  shoot  up  higher  than  any  of  tlie 
others,  it  does  not  presaf^  a  good  harvest. 

The  flowering  season  is  also  a  critical  period  for  com.  If  the  temperature  continiie  to  be  wet 
fat  any  length  of  time,  fecundation  will  be  difficult  and  imperfect  In  June,  a  dry  and  warm  teai- 
peratnre,  with  a  few  intervening  showers,  is  deaarable.  As  the  weather  exercises  a  considerable 
Infloenoe,  especially  on  rye,  I  shall  take  occask>n  to  rovert  to  this  sabject  again.  It  ia  astonial 
bow  mach  greater  a  resistance  vigorous  com  opposes  to  the  action  of  weaüier,  &c.  than  that  wl 
ia  offered  by  the  weaker  kinds. 

Baring  and  after  the  period  of  flowering,  comes  the  danger  of  the  plants  being  laid.  Wbea 
com  ia  lud  previously  to  this,  without  bein^  beaten  down  by  heavy  showera  or  luil,  it  is  in  coo- 
seqaence  of^the  excessive  ridineas  of  the  soil— a  ciroumstance  which  every  sensible  and  pradoa 
agriculturist  should  always  take  care  to  avoid.  Com  which  has  been  beaten  down  previooaly  la 
the  flowering  period  soon  rises  again,  but  not  without  retaining  a  slight  curvatnre. 

When  the  com  is  laid  by  rain,  this  evil  is  so  much  the  greater  in  proportion  as  it  takea  place  at 
an  early  period.  It  is  not  always  the  crowded  condition  of  the  stema»  or  their  multiplicity,  vfaiii 
causes  the  com  to  be  laid,  bat  usually  the  weakness  of  the  plants  and  their  disposition  to  diaeaae; 
for  we  often  see  com  that  is  very  thin  and  scanty  in  one  field  laid,  while  that  in  an  adjoining  field, 
althoogh  thick  and  luxuriant  will  remain  erect  Very  abundant  manuring,  with  snperficuü  and 
badly  executed  plowing,  accompanied  by  very  thick  aowing,  constitute  the  ordinary  caoaes  of  tbe 
laying  of  com ;  while  deep  plowing,  performed  with  care,  and  seeds  well  furnished  with  offiihootB, 
rather  than  thickly  sown  m  the  fint  mstance,  ]>revent  this  inconvenience.  In  the  latter  case,  the 
stem  has  more  strength  at  the  lower  part ;  and  in  the  former  it  rises  too  rapidly,  and  obtains  bight 
and  perhaps  strength  of  blade,  at  the  expense  of  the  stem.  All  com  which  is  of  a  yellow  color 
indicatea  tne  presence  of  too  much  hydrogen  in  proportion  to  the  carbon,  and  oonaeqoent  weak- 

What  I  have  just  said  has  reference  principally  to  autumnal  com :  however,  in  nooat  poinia,  it 
may  be  applied  to  spring  crops  as  well.  The  peculiarities  of  each  will  be  noticed  when  we  come 
to  treat  of  the  several  species  separately. 

Among  the  different  diseases  which,  under  various  forms,  attack  corn,  as  well  aa  other  planta 
daring  the  period  of  their  vegetation,  the  following  are  the  most  common  snd  remarkable : 

Abortion  i  or^  the  shedding  or  falling'  of  the  grain. — This  disease  causes  the  plants  to  becoBBe 
aoddenly  white  or  yellow,  as  if  at  the  period  of  their  maturity,  and  are  soon  completely  dried  np. 

It  ia  partly  the  top  of  the  plant  or  the  top  of  the  ear  that  is  fint  diseased ;  and  this  appear»  sozne- 
tunea  to  be  occasioned  by  tne  return  of  cold,  or  white  frost  Orounds  exposed  to  the  north  wind, 
and  the  highest  parts  of  fields,  are  most  subject  to  this  disease ;  but  it  is  often  seen  in  wet  land, 
and  still  more  often  in  fields  surrounded  by  woods,  where  frosty  vapon  fall  in  great  abundance, 
which  have  a  fatal  influence  on  the  young  ears  by  suddenly  chilling  them. 

Upon  dry  soils  which  contain  great  heat  and  where  tlie  want  of  rain  is  experienced,  we  tee 
anotner  disease  of  a  similar  kind,  but  which  attacks  the  whole  plant :  this  diseai«  is  not  confined 
to  sandy  soila  but  manifests  itself  in  fields  which  have  been  only  superficially  plowed,  whidi  are 
never  left  in  repose,  and  which  are  abundantly  manured  with  new  manure  a  short  time  before  ibe 
aeed  ia  put  into  the  ground.  I  know  extensive  arable  lands  on  which  thia  diaease  always  attacki 
the  rye  during  dry  weather,  and  the  oyrnen  of  the  land  believe  it  to  be  inevitable.  Allowing  tbe 
land  to  remain  faUow,  laying  it  down  to  pasture,  plowing  it  deeply,  or  spreading  the  manure  over 
the  aurface  after  the  seed  is  got  into  the  ground,  will  be  sure  to  eradicate  the  eviL* 

A  disease  called  by  the  English  blight,  and  which  is  of  a  totally  diflcrent  character  to  the  ose 
of  which  we  have  now  been  speaking,  is  seldom  met  with  among  us;  it  only  manifests  itself  now 
and  then,  and  usually  appeara  in  wet  localities.  It  consists  in  a  sodden  paralysis  of  the  vital 
'  Vide  "  Wllrich  über  das  Verseheinen  der  Saaten."  Niederaacha :  Annalen.  Jahr.  iv.  at  fii  3.  A 
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itrengtfa.  a  mortal  apoplexy,  a  sodden  death  whicfa  attacka  the  plant  I  obflerved  tbia  diaeaae  to 
be  prevalent  daring  the  rainy  but  warm  summer  of  1802 ;  it  showed  itself  in  patches  in  moist  sit^ 
nations :  one  day  an  extent  of  some  feet  wonld  lose  color ;  on  the  next  this  appearance  wonld  bare 
extended  over  Uie  crop  to  a  distance  of  thirty  or  forty  perches.  The  plants  became  completely 
white,  and  as  dry  as  straw.  It  was  easy  to  pall  them  op,  and  all  their  principal  roots  came  np 
with  Üiem  quite  white  and  dry :  nothing  remained  in  the  soil  bat  a  few  fiores.  Daring  that  som- 
mer,  the  disease  of  which  we  are  now  speaking  was  far  more  prevalent  on  the  fields  in  my  neigh- 
borhood than  upon  my  own ;  some  persons  attribated  it  to  the  ravages  of  an  insect,  bat  I  was  never 
able  to  discover  a  foundation  ibr  soch  an  opinion,  nor  coald  1  discover  that  the  plants  had  received 
any  injary  which  coald  account  for  their  rapid  decay.  This  evil  appeared  to  me  to  be  attributa- 
ble to  an  electrical  state  of  the  air,  or  to  an  instantaneoas  mutation  of  positive  and  ne^tive  elec- 
tricity between  the  currents  of  air  and  the  earth,  which  were  signalized  by  various  mdications, 
thongb  no  storm  manifested  itself  in  the  neighborhood.  It  has  long  been  considered  that  light- 
ning has  a  baneful  effect  upon  every  kind  of  cereals,  particularly  if  it  comes  about  the  Ume  of 
flowering. ' 

Mil  or  mel'dew  brand,  and  smut,  appear  to  me  to  be  analogous  the  one  to  the  other,  or,  at  least, 
to  have  one  common  origin.  Some  agriculturists  comprise,  nnder  the  term  brand,  both  the  mil- 
dew and  smat;  and,  in  fact,  the  latter  appears  to  me  always  to  be  a  consequence  of  the  former. — 
The  mü  or  mel-dew,  or,  as  it  is  vulgarly  called,  the  Jumejf-deWj  is  a  glutinons,  sweet  humidity, 
which  exndes  from  the  plants,  and  is  similar  to  honey :  it  is  very  agreeable  to  bees.  Nobody  will 
believe,  in  our  days,  that  it  fiills  from  heaven,  since  it  often  attacks  one  whole  croi»  of  com,  while 
that  which  is  pemaps  in  the  veiy  next  field  is  free  fix>m  it ;  the  primary  cause  of  it  doubtless  lies 
in  the  atmosphere ;  the  disease  is  most  prevalent  when,  in  the  middle  of  summer,  and  while  the 
plants  are  in  lull  vigor,  dnring  or  after  tne  fiowering  season,  sudden  changes  take  place  in  the  air, 
and  heat  is  succeeded  by  instantaneous  cold :  in  fact,  it  is  a  disease  produced  by  chills.  Ui>on 
some  vegetables,  as  French  beans,  there  are  immediately  seen  a  quantity  of  animalculie,  which 
are  nndoubtedly  the  consequence,  and  not  the  cause  of  the  disease.  Among  cereals,  a  small  red 
insect  may  occasionally,  but  not  often,  be  remarked :  throaghout  the  whole  of  the  plant  signs  of 
weakness  are  observable,  and  its  vegetation  is  checked.  Should  a  more  favorable  temperature, 
however,  supervene,  accompanied  by  gentle  showers,  the  plants  will  often  be  restored ;  yellow 
spots  will  continue  to  be  visible  upon  the  leaves  and  stem,  which  gradually  acquire  a  deeper  hae, 
and  at  length  burst,  shedding  a  brown  powder;  this  is  what  is  properly  called  jm«/,  and  I  have 
almost  invariably  seen  it  succeeding  to  mildew.  Botanists  have  for  a  long  time  considered  these 
balls  or  spots  to  oe  little  fongi,  whicn  grow  on  the  leaves ;  and  Sir  Joseph  Banks,  the  President  of 
the  Royal  Society  of  Bnp^Uuid.  in  a  recent  description  of  this  disease,  which  made  such  terrible 
ravages  in  England,  particnlarly  in  1604,  has  given  a  very  magnified  and  detailed  drawing  of  it, 
in  which  the  form  of  the  iiingns  is  very  dearly  to  be  traced.  Many  botanists  consider  it  to  be  a 
parasitica]  plant  appertaining  to  the  class  cereals,  and  term  it  aeidum.  For  my  own  part,  I  am 
mach  more  inclined  to  regara  it  as  a  disease  of  the  skin ;  for  plants,  as  well  as  animals,  are  subject 
to  soch.  and  each  has  a  certain  form.  If  this  disease  <mce  gets  a  head,  the  plant  soon  becomes  so 
weak  that  it  is  incapable  of  bearing  grain,  and  all  hoi»es  of  a  fine  and  plentuul  crop  vanish.  This 
disease  is  more  fivouent  in  some  climates  and  coiwtries  than  in  others ;  and  it  is  peculiar  to  those 
which  are  moch  sumect  to  fogs.  One  very  extraordinary  fact  is  that  the  barberry  bush  will  pio- 
dvoe  smot,  or  something  very  similar  to  it,  m  all  com  growing  within  a  considerable  distance  of  it 
This  is  a  foct  which  has  been  confirmed  by  numerous  observations  and  experiments  in  almost  all 
ooontries.  But  it  has  never  yet  been  clearly  and  satisfactorily  ascertained  in  what  manner  the 
barberry  produces  this  effect  My  friend  Einooff  has  made  several  experiments  on  the  possibfli^ 
of  oommnnioating  ieeidum  to  cereals  by  cutting  branches  from  the  barberry,  which  were  qnite 
covered  with  it,  and  shsking  them  over  the  com,  or  else  planting  them  in  the  midst  of  it ;  but  he 
never  sucoeeded  in  thus  producing  the  disease :  thereibre,  it  would  seem  that  it  is  not  die  com- 
mnnicatfon  of  this  dust,  but  the  vegetation  of  the  barberry  in  the  vicinity  of  the  com-field,  which 
engenders  the  disease.  Nor  will  it  attack  crops  planted  near  yoong  and  newly  made  barberry 
hedges;  but  as  these  latter  grow  op  the  disease  will  appear,  and  increase  in  viinlence  from  year 
to  year,  until  these  hedges  are  rooted  up.  As  soon  as  the  barberry  has  been  thoroughly  extirpa- 
ted, the  evil  disappears. 

'thefarinaeeotu  tmut  is  a  disease  in  which  the  plants  are  covered  with  a  white,  powdery-look- 
ing suDstance.  It  seldom  attacks  cereals,  but  is  usoally  found  among  vegetables.  It  appears  to 
ansc  from  the  same  cause  as  honey-dew,  v^th  which  it  is  firequently  confounded.  It  attacks  those 
vegetables  which  are  liable  to  it  about  the  period  of  their  attaining  to  maturity ;  and  it  is  this  age, 
and  not  the  infiaence  of  the  season,  which  predisposes  the  plants  to  it 

No  definite  information  has  yet  been  obtamed  with  regara  to  the  natare  of  the  diseases  of  plants. 
Agricolturists  seldom  have  the  capacity  or  the  leisure  to  admit  of  their  observing  and  tracing  oat 
all  the  phenomena  attendant  on  them ;  and  botanists  and  other  scientific  men  nunely  have  the  ne- 
cessary opportunities  of  pursuing  this  study.  One  opinion  after  another  is  brought  forward,  each 
founded  on  different  views,  and  expressed  m  different  terms ;  and  hence  endless  confusion  arises. 
As  I  have  no  intention  of  venturing  upon  such  dangerous  and  untenable  ground,  I  shall  abstain 
from  entering  upon  the  subject  of  the  analogy  which  is  supposed  to  exist  between  the  diseases  of 

Slants  and  those  of  animals.    I  shall  also  pass  oyer  in  dlenoe  the  various  insects  whidi  occasional^ 
o  so  much  mischief  to  com  and  other  cropa 

THE  HARVEST. 

The  getting  in  of  com  and  other  kinds  of  cereals  is  in  general  one  of  the  most  important  of  all  the 
aigricuhnral  operations.  We  shall  at  once  proceed  to  speak  of  the  principal  circumstances  rela- 
ting to  it  without  entering  into  those  minor  details  with  which  the  reader  is  mostprobably  ac- 
quainted ;  or,  if  he  should  not  be,  which  cannot  be  taught  by  verbal  explanation.  Tne  principal 
conditions  requisite  to  ensure  the  success  of  the  harvest  are,  that  it  shall  be  got  in  aa  qnickly  as  poa- 
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rible ;  that  the  plants  shall  not  be  allowed  to  abed  their  grain ;  %nd  that  the  eaiB  ahall  be  fina,  iif. 
and  follv  matured. 

In  order  to  avoid  all  impediments  to  the  progress  of  the  harrest  when  once  it  is  comoMBced, 
the  farmer  should  make  every  preparation  beibrehand ;  he  ahoald  air  and  repair  all  his  bans;  see 
that  his  wagons,  implements,  and  every  thing  which  can  by  possibility  be  required  are  6t  for  ose. 
Everything,  in  fact,  shoald  be  got  into  a  state  of  readiness,  so  that  not  a  moment  shall  be  kst  ifier 
the  operation  is  once  commenced ;  all  other  operations  which  will  not  positively  safier  from  debj 
should  be  postponed.  The  straw  bands,  or  twists  of  reeds  or  osier,  witn  which  the  sheaves  are  to 
be  tied  up,  should  also  be  prepared  beforehand,  for  no  prudent  farmer  will  sufier  his  sheaves  to 
be  fastened  up  with  their  own  straw. 

In  extensive  ngricultural  undertakings  which  have  but  few  or  no  statute  laborera,  the  fint  caie 
should  be  to  procure  a  sufficient  number  of  hands ;  a  calculation  should  be  made  as  lo  the  onmber 
which  will  be  requisite,  and  every  possible  means  resorted  to  in  order  to  secure  them.  The  anal 
mode  of  proceeding  is  to  let  off  land  to  laborers,  on  which  they  are  permitted  lo  cultivate  oettaia 
things — as.  for  example,  potatoes,  linseed,  tobacco,  dec. — on  condition  of  their  helping  to  geiintbe 
harvest  at  certain  wages,  or,  if  they  fail^  to  do  so,  forfeiting  the  produce  of  the  land  which  they  btre 
cultivated.  This  mode  of  proceeding  is,  in  general,  very  expensive,  but  it  is  often  the  only  means 
of  attaining  the  desired  end. 

There  are  various  data  laid  down  for  determining  the  number  of  laborers  which  will  be  teqoi- 
site  to  get  in  the  harvest  from  a  given  extent  of  grotmd,  but  most  of  them  have  only  relstkn  to 
certain  localities.  By  some  it  has  been  supposed  that  six  men  and  eight  women  are  required  kv 
three  hundred  acres  of  land,  two-fifths  of  which  are  sown  with  autumnal,  and  three-fifUu  with 
spring  com.  In  this  calculation,  one  man  has  been  supposed  capable  of  cutting  three  acrea  per 
day  of  fine  corn,  and  from  three  to  five  women  of  rakra^  and  binding  the  com.  The  ouanmy  oC 
com  which  a  team  can  draw  in  the  connae  of  the  day  will  depend  upon  the  weight  or  die  oop. 
and  the  distance  of  the  field  from  the  stack-yard.  One  man  and  one  woman  will  be  sofficiaittt 
load  and  rake  up  after  a  wagon,  and  three  men  and  three  women  will  suffice  to  unload  the  wa^ 
and  stack  the  com.  This  calculation  is,  however,  liable  to  modifications— some  laboren  bemr 
more  active  than  others,  some  more  skillful.  The  number  of  persons  required  ^rill  also  be  greadj 
influenced  by  the  state  of  the  weather,  which  often  tends  materially  to  prolong  or  retard  the  open 
tion. 

There  are  various  modes  of  performing  the  operation  of  getting  in  the  harvest ;  it  is^  howerer, 
very  difficult  to  change  from  one  to  another  where  the  laborer«  cannot  be  hired  from  other  pla- 
ces, and  the  former  is  forced  to  manage  with  those  belonging  to  the  immediate  neighborhood.  It 
is  by  no  means  immaterial  in  which  mode  the  harvest  is  got  in ;  some  being  advantafpeooa  in  cat 
point  of  view,  and  some  in  another.  But  the  various  isolated  departments,  viz.  mowmg,  leaping, 
raking,  binding,  loading,  unloading,  and  stacking,  are  all  so  intimately  connected  with  each  oder 
that  no  change  can  be  made  in  one  which  does  not  pervade  the  whole  seriea.  Any  projeded 
alteration  must  never  be  adopted  without  due  consideration,  since  the  laborers  frequently  go  vkj 
clumsily  to  woiic  about  it,  even  though  it  may  be  much  easier  than  the  mode  of  proceedinf  ta 
which  Uiey  have  been  accustomed ;  innovations,  too,  often  damp,  if  not  destroy,  that  alacritj  and 
cheerfulness  on  the  part  of  the  men  ifdiich  cannot  be  too  diligently  fostered  during^  harvest  tiaae- 
Most  reapers  keep  themselves  and  each  other  m  good  humor  by  intermingllnfi^  jokes  and  pleamnt- 
ry  with  tne  progress  of  their  work;  but  these  vanish  before  the  impoaition  of  a  new  mode  of  pn>- 
ceeding,  ana  ^ve  place  to  sullenness  and  discontent ;  although  the  probability  is  that,  in  ibo« 
places  where  it  is  customary,  this  very  mode  of  operating  nmy  be  even  more  meirily  perfonoed 
than  that  which  these  med  are  habituated  to.  If,  notwithstanding  this  disadvantage,  it  sboald  «31 
be  deemed  expedient  to  introduce  some  new  plans,  care  must  be  taken  that  all  the  chief  laborei« 
shall  thoroughly  understand  it,  and  that  the  overseer,  especially,  shall  be  intimately  acquainted 
with  all  its  details,  and  fully  capable  of  giving  both  directions  and  instructions  with  regard  to  it 

We  shall  not  attempt  to  describe  all  the  various  modes  of  getting  in  the  harvest,  because  it  ii 
difficult  to  give  a  sufl^ciently  lucid  description  of  these  proceedings  to  be  of  any  utility,  althoo^ 
they  may  earaly  be  acquired  by  observation  and  practice,  but  content  ourselves  with  making  mea 
tion  of  the  principal  ones. 

The  instraments  employed  in  cutting  are  the  sickle  and  the  sc3rthe.  When  the  farmer  is  used. 
the  corn  is  said  to  be  reaped ;  and  when  the  latter,  it  is  said  to  be  mown.  The  sickle  or  reap- 
hook  is  to  be  preferred,  when  the  reapere  use  it  properly,  as  the  ears  are  then  leas  liabk»  to  abed 
then*  grain.  The  chief  cause  of  the  preference  given  to  the  scythe,  is  the  saving  of  manaal  labor 
which  it  produces,  and  the  despatch  with  which  the  operation  progresses  when  this  instrument  ti 
used.  No  doubt  can  be  entertained  but  that,  when  the  crops  are  thick,  half  laid,  and  interlsced 
with  each  other,  the  sickle  should  be  used ;  and  the  advantage  arising  from  the  gr«in  not  being 
shed,  w^ill  amply  cover  the  extra  expense  attendant  on  reaping.  But  where  any  of  the  kindä  oc 
grain  are  aUowed  to  stand  too  long,  merelv  from  a  predilection  for  the  use  of  the  sickle,  this  ad- 
vantage is  entirelv  lost,  and  the  quantity  of  grain  which  is  shed  and  lost  during  the  getting  in  of 
the  harvest  is  often  much  greater  than  would  have  been  wasted  had  the  crop  b(^en  properlj 
mowed.  It  must  not  be  forgotten  that  when  grain  is  reaped,  a  very  high  stubble  is  left  stanaiag. 
and  conseouently  the  amount  of  straw  is  decreased.  This,  however,  can  hardly  be  termed  a  loff 
oir  strong,  neavT  land,  where  an  abundance  of  straw  can  always  be  obtained,  and  where  this  loaf 
stnbble  wiQ,  if  buried  by  plowing,  tend  to  loosen  and  ameliorate  the  soil. 

There  are  two  ways  of  mowing  com :  first!  v,  by  means  of  a  scythe  surmounted  by  a  eradU- 
which  is  made  to  cut  from  right  to  left,  and  which. fays  down  the  com  in  swaths  on  the  left :  •&« 
secondly,  by  means  of  a  common  scjrthe,  in  which  case  the  mower  cuts  toward  the  standing  oon. 
on  which  the  cut  com  consequently  rests.  This  man  must  be  followed  by  an  assistant,  "^l^o"^' 
smess  it  is  to  gather  up  the  mown  com,  and  lay  it  on  bands  ready  to  be  tied  up.  This  seooad 
mode  of  proceeding  can  only  be  resorted  to  where  the  com  is  strong  and  heavy.  One  great  sd 
vantage  attendant  upon  it  is,  that  it  shakes  the  ears  much  leas,  and  saves  the  trouble  of  rakiog- 
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oom  thos  oQt  ii  lern  liable  to  ihed  its  grün.  The  labor  attendant  on  it  it  acaroely  mater  than 
would  attach  to  other  mode«  of  prooeedingr  for  the  women  who  follow  the  reaper  and  gather  ap 
the  corn  aave  the  extra  labor  of  rakingr- 

Many  attempts  have  been  made,  and  not  entirely  without  aaocesB,  to  invent  inatromenta  for  the 
porpoae  of  pemnning  the  Tariona  operationa  appertaining  to  the  getting  in  of  oom ;  bat  the  labor 
waa  m>  little  diminished  by  any  of  tnem,  and  the  com  in  general  so  mach  ix\jared,  that  no  advan- 
tage whatever  can  be  denved  from  their  ose. 

The  crops  are  sometimes  tied  ap  directly  they  are  mown,  while  at  others  they  are  left  in  swaths 
or  heaps  on  the  ground  to  drjr.  The  former  mode  of  proceeding  can  only  be  resorted  to  when 
there  is  bat  little  grasi  intermmgled  with  the  crop.  Some  farmers  ]>refer  leaving  the  grain  in 
heaps  on  the  ground  ontil  a  Utile  rain  has  fallen.  When  sach  is  the  intention»  the  sheaves  must 
be  made  veiy  small,  or  else  they  will  take  too  long  drying ; '  the  best  wajr  is  to  imt  the  com  into 
sheaves  standing,  as  it  safTers  much  leas  from  moistore  woile  in  that  position  than  it  does  when 
lyin^  on  the  ground.  Under  those  cireumstances^  where  the  crops  must  necessarily  remain  for  a 
considerable  time  in  the  field,  as  will  often  be  the  case  where  a  tithe  or  duty  has  to  be  paid  on  it, 
the  sheaves  are  placed  together  in  shoclu.  and  a  oap  or  covering,  consisting  of  a  head  shea^  spread 
out  for  the  purpose,  which  prevents  the  shock  from  suffering  even  firom  continuous  rain.  When 
the  com  is  made  into  large  sheaves,  they  should  be  removed  from  the  field  as  apon  as  tied  up,  and 
on  no  account  suffered  to  remain  another  night  exposed  to  the  weather. 

Nothing  can  be  so  disadvantageous  to  the  former  as  for  the  weather  to  be  moist  and  damp  at 
the  harvest  time,  as  this  state  of  temperature  ^ves  the  grain  a  tendency  to  germinate.  Under 
such  cireumstances,  he  will  have  need  of  all  his  forethought  and  activity,  and  must  spare  neither 
care  nor  expense  if  he  would  save  his  crop.  He  must,  above  all,  preserve  his  good  humor  and 
cheerfulness,  for  any  dimii^ution  of  either  will  paralyze  all,  and  cause  the  laborers,  who  otherwise 
take  a  lively  interest  in  the  operation,  to  become  disheartened  and  sullen.^  Various  modes  of  pio- 
oeedins;  have  been  recommended  for  the  purpose  of  preserving  com  during  harvest  from  the  ef- 
fects of  warm,  moist  weather;  but  most  of  them  are  only  applicable  to  some  few  localities. 

When  the  com  is  left  in  heaps  or  swaths  on  the  ground,  they  must  be  frequently  opened, 
and  turned,  in  order  that  the  ears  may  not  become  attached  to  the  ground,  but  may  be  exposed  U> 
the  action  of  a  free  current  of  air.  whenever  there  is  the  slightest  chance  of  the  com  drying,  it 
should  be  immediately  tied  up.  and  carted  with  the  least  possible  delay. 

Sometimes  it  will  be  found  necessary  to  tum  the  crop  repeatedly  after  it  has  been  brought  into 
the  bams,  and  to  expose  it  to  the  action  of  the  air  by  spreading  it  over  the  floor.  The  com  can 
only  be  tied  up  as  fast  as  it  is  mown,  in  the  middle  of  the  day,  and  even  then  it  will  be  best  to  set 
the  sheaves  in  shocks,  and  cover  the  top  with  a  head  sbeafl  or  sheaf  laid  upon  its  side,  and  so  ar- 
ranged as  to  protect  the  shock  firom  ram ;  com  may  thus  be  suffered  to  remain  on  the  field  until 
the  weather  improves,  without  any  danger  of  its  'germinating.  Some  farmers  pile  the  com  in 
heaps  without  tying  it,  and  then  cover  each  heap  with  a  sheaf  drawn  loosely  togetlier  at  the  top, 
and  stretched  out  at  the  bottom  so  as  to  form  a  cap.  When,  on  account  of  the  nnskillfalness  of  the 
laborers,  it  is  impossible  to  cover  the  heap  properly,  the  sheaves  must  be  made  very  small,  each  one 
weighing  not  more  than  eight  or  ten  pounds,  and  these  must  be  set  up  leaning  against  each  other. 
BO  that  the  wind  may  blow  through  them.  When  thus  exposed  to  the  air,  the  com  can  bear  con- 
tinuous rains  for  a  considerable  length  of  time.* 

With  us,  the  com  is  usually  preserved  in  bams  until  wanted  to  be  threshed ;  and  it  is  only 
made  into  stacks  when  the  barns  are  too  full  hold  more.  There  ia  a  veiv  great  diflforenoe  between 
our  stacks,  which  firequently  occamon  so  much  loss  to  the  fanner,  and  the  earefoUy,  systematically 
built  com  stacks  of  the  English  agriculturist,  such  as  I  have  described  in  vol.  ii.  part  1,  of  my 
"  English  Agriculture."  These  latter  are  fully  capable  of  preserving  all  kinds  of  com,  without 
ito  being  in  the  slightest  degree  ii^ured  or  deteriorated ;  it  would,  however,  be  dUBcult  to  intro-  • 
dace  them  into  our  system,  and,  in  fact,  it  could  not  be  done  unless  the  sheaves  were  very  small. 
A  building  has  been  soffgested  which  partakes  of  the  nature  both  of  a  bam  and  a  stack,  and  this 
is,  in  my  opinion,  very  Ukely  to  answer.  There  are  various  opinions  respecting  the  form  in  which 
bams  or  granaries  should  be  built,  and  also  with  respect  to  the  superiority  of  different  bam  floora 
When  these  latter  are  long,  a  whole  line  of  wagons  may  be  introauced  at  once ;  but  where  they 
are  square,  not  more  than  three  at  moat  can  enter.  In  my  opinion,  the  old  custom,  whatever  that 
may  be,  should  bo  adhered  to ;  the  advantage  attendant  upon  either  of  these  forms  is  not  so  great 
as  to  make  it  worth  while  to  change  the  mode  of  getting  in  the  harvest,  and  alter  the  constraotion 
of  the  Iwms.  Long  floors  are  chiefly  found  in  those  lo^lities  where  the  com  is  not  laid  up  com- 
pactly until  the  whole  of  it  is  tied ;  while  square  ones  are  principally  found  where  the  crop  ia 
carted  and  carried  home  as  soon  as  any  portion  of  it  is  made  up  into  sheavea 

When  com  is  stowed  up  in  bams  or  m  stacks,  it  is  of  the  utmost  importance  that  no  hollows  or 
vacant  spaces  should  be  Icit,  but  that  the  whole  mass  should  be  compactly  pressed  together.  This 
point  shoald  be  particularly  attended  to,  not  only  because  much  room  is  tnus  saved,  but  also  be- 
cause the  grain  then  keeps  much  better.  No  practice  can  be  more  erroneooa  than  that  of  leaving 
openings  and  Vacuities  with  the  view  of  admitting  a  firee  current  of  air,  and  thereby  carrying  off 
the  vapors  ensrendered  amoaff  the  cereals ;  it  will  always  be  found  that  com  keeps  best  woen 
most  compactly  stored,  and  that  wherever  hollows  or  spaces  are  left,  mildew  will  always  be  en- 
gendere<i. 

There  are  various  modes  of  threshing  com.     I  shall  merely  mention  those  which  are  efiboted  < 
by  the  feet  of  horses,  by  wagons  having  ten  or  twelve  angular  wheels,  and  by  sledges,  or  conical 
roUerat    The  usual  way  of  threshing  com  is  with  flails.     These  implementa  are  not,  however, 

*  Some  remarks  on  this  subject  will  be  found  in  the  "  Annalon  des  AekeriMues,"  bd.  iv.  sec.  88 ,  and 
"  Anzeigen  der  Leipsicher  OSconomischen  SodetiM.'*  Michaelis  Messe.  1785.  Sec.  5a  •*  Untra|^be 
Wdse  bei  regniffter  Winerong,  die  FieldfHlchte  in  Sicherheit  zu  bringen.**    Weimar,  18ia 

t  A  complete  descripdon  of  all  these  methods,  which  are  now  obsolete  among  us,  wfil  be  found  in  "  Kra- 
aitz  Encyclopedia,"  bd.  Ix.  Ülustrated  by  several  plates. 
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ahrayi  rimflar,  iMr  are  tliey  always  vsed  in  the  tame  wa^,  but  noae  of  the  modtflcatioiMi,  odwrk 
their  make  or  in  tlie  manner  of  asing  them,  are  of  sniBcient  importance  to  render  it  ^wonii  wb^ 
to  take  the  trouble  of  endeavoiing  to  teach  the  laborers  to  perform  the  operation  in  aily  -wmj  ft) 
which  they  are  nnaccnstomed,  especially  when  they  are  upon  task  work. 

Threshing  is  pcnerallv  executed  in  one  of  three  ways : 

{d\.  In  small  farms :  oy  the  farm  servants,  either  early  in  the  mominff  or  late  in  the  emiing. 

[b).  By  day  work :  in  this  case  the  number  of  sheaves  which  are  to  be  threshed  in  each  dav  k 
Qsaally  determined  beforehand.  Where  this  system  is  pursued,  the  laborers  mast  be  w^ell  loaLti 
after,  or  they  will  leave  the  com  in  the  ear,  and  otherwise  slight  the  work,  in  order  to  sKve  tfaem- 
■elves  trouble. 

{c).  By  task  work :  here  each  mt^n  has  to  thresh  a  certain  number  of  sheaves,  or  prodace  a  cer- 
tain quantity  qf  grain.  This  mode  of  proceeding  is  usually  practiced  in  large  farms  'where  a  nan- 
ber  of  laborers  are  constantly  kept. 

The  farmer  himself,  or  his  steward,  or  bailiff  ought  to  pay  particular  attention  to  the  pei  iutiuancg 
of  this  operation,  or  the  laborers  will  leave  the  com  in  the  ear,  cheat,  and  thieve ;  besides»  these 
peiaons  must  maintain  order,  look  aAer  the  threshed  portions,  and  see  that  the  grain  is  properir 
treed  from  all  impurities,  measured,  and  carried  to  the  granary. 

Virious  machines  have  been  invented  for  the  puipose  of  threshing  com,  and  many  of  thess  aa- 
■wer  very  well. 

The  best  and  most  generally  used  threshing  machine  is  one  that  was  invented  in  Scotland,  tad 
which  has  since  been  greatly  improved  and  modified.  This  machine  beats  the  ^rain  and  dsf 
from  Uie  straw  by  means  of  a  revolving  cylinder  famished  with  flails  or  beaters ;  it  aepanics  ^ 
grain  from  the  chaff,  dust,  and  straw,  and  also  separates  the  light  from  the  heavv  grains.  Tfaii  is- 
fltrament  has  been  made  of  various  sizes  *,  some  are  put  in  action  by  water,  odhcra  bv  ^irind.  sed « 
others  axain  by  two,  four,  or  six  horses.  Their  mechanism  is  oompbcated  but  dnrabfe,  and,  ess- 
sequently,  they  are  very  expensive.  There  is  however,  a  manufactory  at  Friedericbswok,  a 
Seelande,  where  they  may  be  obtained  at  very  moderate  prices :  the  large  and  complicated  er 
chines  which  require  six  borses  to  put  them  m  motion  may  be  had  for  500  rixdoUars ;  and  the 
smaller  ones,  such  as  are  usually  worked  by  two  horses,  for  180  rix-doliars.  These  machiaef 
threah  the  com  very  evenly,  and  in  proportion  to  their  size  very  quickly.  The  only  thing  whid 
can  be  complained  of  is,  tnat  they  break  the  straw ;  but  this  need  not  be  rendered  n  ground  cc 
complaint,  ror  it  serves  to  make  it  better  adapted  for  fodder  and  fbr  litter,  without  unfitting  it  far 
other  purposes.  In  those  farms  where  threshmg  it  an  operation  which  should  always  be  neserrac 
for  the  purpose  of  keeping  the  men  employed  during  the  winter,  threshing  machines  can  onlvk 
of  partial  use :  their  aa  vantage  and  utility  is  most  evident  at  those  periods  when  it  becomes  nee» 
sary  to  expedite  the  work. 

with  us  the  gram  is  usually  stored  up  in  granaries,  moat  of  which  are  over  some  part  of  the 
farm  buildinjrs,  or  what  is  still  better,  over  open  sheds.  In  very  large  agricnltaral  tuidertaka^ 
there  are  buildings  set  aside  expressly  for  thnr  purpose. 

The  large  massive  buildings  erected  in  Russia  and  Sweden  for  the  purpoae  of  movinm  ap  gr^ 
are  the  best  adapted  for  this  purpose ;  in  these  the  reservoirs  are  built  m  tne  form  of  tsiir  chnsBeT^ 
extending  from  the  summit  of  the  buflding  to  the  g^und ;  when  completely  filled,  tbey  are  vkaei 
at  the  top  so  completely  as  to  prevent  all  communication  with  the  atmosphere ;  tbev  are  emfäd 
at  oaoe  by  opening  an  orifice  near  the  ground.  The  grain  must  have  been  perfectly  dried  in  ik 
air,  or  elsB  in  an  oven  or  close  siove,  before  being  stoüred  op  in  these  places.* 

in  Ukraine  the  grain  is  still  fiequendy  stored  up  in  pits  and  trenches,  as  naed  formerly  is  bell« 
custom  in  Germany .t 

After  having  been  threshed,  the  grain  should  be  spread  out  to  dry  on  the  floor  of  the  gnsmrx . 
at  first  it  should  be  laid  in  thin  layers  of  about  six  Inches  deep,  but  afterward,  when  it  has  becoei' 
tolerably  dry,  it  may  be  collected  more  together,  and  left  in  heaps  or  layers  of  a  loot  or  a  foot  ani 
a  half  in  thickness. 

The  time  which  has  elapsed  shice  the  com  was  got  in,  as  well  as  the  state  of  the  atnaospbere 
both  then  and  subsequently,  will  guide  the  farmer  in  his  after  treatment  of  the  grain.  AVhere  itks» 
only  been  got  in  a  short  time,  and  where  the  weather  is  damp,  it  must  be  frequently  tnmed  and 
moved :  at  first  it  ought  to  be  attended  to  twice  a  week ;  afterward  only  once  a  week  ;  and  in  ike 
summer,  when  it  is  tolerably  dry,  once  a  month  will  be  quite  sufficient 

A  careful  surveillance  must  be  maintained  in  the  granaries  to  prevent  the  mischief  m^hirh  is  fn- 
quently  done  to  grain  by  insects  and  vermm.  No  foreign  grain  should  be  admitted  into  the  «ne- 
ary,  unless  it  is  ascertained  to  be  perfectly  sound,  and  free  from  insects.  The  walls  of  the  grmauj 
*  must  ke  kept  in  perfect  repair;  toey  may  be  painted,  provided  that  a  brisk  current  of  air  can  be 
^  kept  up  through  the  place  to  carry  off  the  smell.  When  inspcu  first  appear,  a  strong  cnrrent  ct 
air  will  frequentiy  entirely  get  rid  of  them ;  but  if  they  once  get  ahead ;  all  that  remains  to  be 
done  is  to  sell  the  grain  at  the  best  price  which  it  will  fetch,  and  have  die  granary  thoroughly 
cleansed  and  purified  before  anymore  is  placed  in  it  Various  substances  may  be  strewed  aboat 
it  which  are  injurioua  and  poisonous  to  the  insects,  as  tobacco  leaves,  or  a  wash  composed  oft 
decoction  of  the  leaves  of  the  alder  or  walnut  tree :  turpentine,  pitch,  or  tar  may  be  inserted  iaso 
all  the  clefts  or  crannies.  But  the  most  efficacious  mode  of  proceeding  is  to  btim  salphor  in  the  ( 
granary  several  different  times,  and  thus  famigate  the  place :  if  proper  precautions  axe  takes, 
Ulis  may  be  done  without  anv  danger  of  the  building  taking  fire ;  every  opening  muat  be  carefoSy 
dosed  op,  or  the  smoke  wilf  escape  and  do  no  good. 

Bata,  mice,  and  weevils  injure  the  grain  very  much,  besides  dhtying  it  witl^ their  ezeremenb. 
Oats,  owls  and  hedgehogs  will  sometimes  dimmish  the  number  of  these  vermin ;  bat  tbey  ake 
dirty  the  grain.    The  use  of  poison  for  the  purpose  of  their  destmction  is  justly  regunded  as  daa- 

*  "  Norfoerg's  Beschreibung  eines  Kommagszins  m  den  neuer  Abhandlunger  der  Bchwadiscbsr 
der  WiMettKhsfken,"  Bd.  X.  A. 
1  •*  Schreberi  Sammlung  von  Schriften  zum  Kameral  Wissenschaft*-  Bd.  Z. 
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geioos;  Vat  there  ie  a  we^  in  which  recoane  may  be  had  to  it  witboul  risk.  The  fint  ti 
be  done  is  to  find  some  bait  which  these  vermin  are  fond  of,  and  place  it  in  some  spot  d 
the  granary.    When  it  is  observed  that  tliey  eat  it  M'ith  avidity,  and  devour  all  that  is  placed 


e  ran  ap  on  to  the  roof  where  they  soon  die.    All  the  fi^rain  sliould  then  be  raked,  in  order 
i  if  any  animal  has  dirtied  it    If  any  of  the  poisoned  food  be  left,  it  most  be  immediately  re- 


there  at  night  before  the  next  morning,  some  ratsbane  or  arsenic  shoald  be  mixed  with  it;  and 
thos  all  the  rats  will  be  destroyed  m  one  night  This  practice  is  not  attended  with  the  same  dan- 
ger as  the  dispersion  of  poison  about  the  granary  would  be ;  for  the  animals  who  have  eaten  of 
Uie  poisoned  mod  set  apart  for  them,  do  not  return  to  the^  grain ;  they  either  crouch  in  a  comer, 
or  else 
to_  - 
moved ;  for  shoald  any  rat  be  left  alive,  he  will  not  touch  it 

We  shall  now  proceed  to  speak  of  the  several  species  of  grain ;  and,  first,  of  com,  properly 
speaking. 

WHEAT. 

From  the  botanical  genus  triiicum,  arise  four  distinct  genera  which  we  consider  as  wheat,  and 
cultivate  in  oar  fieUU  viz. : — 

Tritiewm  kfhu  swi  at  iuthmm Winter  or  lammas  wheat 

"       ^Hta Spelt  wheat 

"       MonoeoeuM One-srained  wheat 

"       Potoniam Polish  wheat 

The  innumerable  minor  varieties  derived  from  the  first  species,  or  whoat  properly  so  called,  are 
but  degenerations  or  varieties  which  have  undergone  changes  arising  from  extraneous  circum« 
stances.  This  opinion  is  contrary  to  the  one  usually  entertamed,  even  b;^  botanists,  who  do  not 
however,  agree  with  regard  to  the  distribution  of  the  species  and  varieties  of  the  plants  which 
we  cultivate  in  our  fields,  and  which  are  under  the  Influence  of  art  They  do  not  even  agree 
about  autumnal  and  spring  com.  Although  these  two  kinds,  and  especially  some  varieties  of 
them,  appear  to  differ  so  widely  in  their  nature,  they  may,  without  difficulty,  be  rendered  similar, 
if  not  woolly  the  same.  If  real  autumnal  wheat  is  sown  in  February,  or  about  the  beginning  of 
March,  a  portion  of  its  lateral  offsets  produce  stems  and  ears  w^hich  come  to  perfection  the  same 
year,  though  they  yield  but  a  scan^  crop.  If  the  ^rain  thus  obtained  be  sown  on  the  followintr 
spring  it  will  approach  nearer  to  the  nature  of  spnng  wheat  produce  more  stems  and  ears  ana 
ripen  quicker;  and  if  the  grain  arising  firom  this  second  crop  be  aj^u  sown  on  the  third  spring, 
actual  spring  wheat  will  come  up.  On  the  other  hand,  if  real  spring  wheat  be  sown  toward  the 
end  of  October,  and  a  hard  winter  follows,  in  which  the  plants  are  not  sufficiently  covered  with 
snow,  the  whole  of  the  crop  will  inevitably  perish-,  but  if  the  temperature  is  favorable,  it  will 
succeed  tolerably  well,  put  forth  ears,  and  ripen  before  the  autumnal  wheat  The  grain  obtained 
from  it  will,  if  set,  prodooe  planu  that  bear  the  Winter  better,  and  approach  nearer  to  the  nature 
of  autumnal  wheat  remain  longer  in  the  ground,  and  shoot  up  taller  aitd  stronger ;  on  the  follow- 
inn  year  it  will  have  acquired  all  the  characteristica  of  aatanmal  wheat,  reouün  still  longer  in  the 
groond,  and  shoot  up  still  higher  and  stron^r. 

I  cannot  consider  the  tritieum  compositum  (Egyptian  wheat)  as  a  distinct  variety,  sinse  it 
loses  all  its  nameroos  shoots,  and  its  distinguishing  characteristics^  on  being  sown  on  poor  land, 
as  these  arise  solely  from  a  superabundance  of  succulency.  After  this  wheat  has  been  reproduced 
several  times  on  poor  land,  it  ceases  to  bear  the  slightest  trace  of  that  multiplicitv  of  ears  oy  which 
it  is  distinguished.    The  grain,  however,  becomes  larger  as  the  number  of  the  snoots  decrease. 

That  which  is  termed  trxtieum  turgidum  (torgid,  or  Bnglish  wheat),  is,  perhaps,  a  distinct  vir 
riety.  The  ears  and  the  bosk  are  peculiar,  from  their  structure ;  the  grain,  from  being  wider  at 
the  back  than  any  other,  and  from  the  absence  of  that  velvetjr  appearance  at  the  round  end  which 
is  observable  in  the  grain  of  other  wheat  This  last-mentioned  peculiarity  was  observed  l»y 
Grome.  Sometimes  it  is  bearded ;  at  others,  not  I  do  not  know  whether  the  English  distin- 
guish it  particularly  fimn  other  kinds,  there  is  so  much  oonfusfon  among  their  innumerable  vor 
rieties.  It  certainly  cannot  be  considered  as  one  of  the  most  common  or  generally  caltivated  va- 
rieties among  them ;  the  term  Bnglish  wheat,  which  we  have  bestowed  apon  it,  is  therefore  inap- 
propriate. 

We  shall  hereafter  speak  of  the  different  kinds  of  Spelt  and  Polish  wheat 

The  varieties  of  wheat  are  innumerable,  especially  in  coontries  where  very  great  attentkm  la 
paid  to  the  cultivation  of  gram,  as  is  the  case  in  England.  I  have  reckoned  more  than  a  hundred 
kinds  of  wheat  which  are  recoffnised  by  the  English,  and  each  of  which  has  a  diffnent  name ; 
but  ^1  these  are  very  frequently  confounded,  the  one  with  the  other. 

Haller  jusdy  observes,  that  "  the  beard  is  a  very  oncertain  characteristic,  sboe  in  some  sous 
wheat  acquires  a  beard,  while  in  others  it  loses  it'^  The  English,  however,  pay  no  attention  to 
this  cireumatance.  a 

The  color  of  the  grain  is  a  mach  more  definite  sign.  Bed  and  brown,  yellow  and  white  wheat 
are  alwaya  distinguishable  from  one  another.  The  color  of  the  straw,  when  it  has  attained  mato- 
rity,  does  not  alwaya  agree  exactly  with  that  of  the  grain.  For  instance,  dark  cohired  gram  may 
frequently  be  seen  growing  on  white  straw,  and  viet  vend. 

Brown  wheat  grows  in  countries  where  there  is  strong  wheat  land.  When  transplanted  to 
other  lands,  it  degenerates.  It  is  as  yet  doabtful  whether  the  wheat  derives  its  red-brown  bae 
from  the  soil,  and  whether  or  not  it  will  lose  it  when  sown  in  a  different  kind  of  hmd.  If  this 
change  does  take  place,  it  is  very  graduaUy  effected. 

The  kind  which  is  usoally  sown  in  the  autumn,  and  occasionally  hi  the  spring,  is  the  yellow 
wheat  For  some  time  this  species  had  been  wholly  discarded  by  scientific  agriculturists,  and 
the  white  wheat  adopted  in  its  stead,  on  account  of  ths  latter  yielding  equally  well,  and  likewise 
fetching  a  much  higher  price  when  once  it  heran  to  be  appreciated.  It  also  forms  a  whiter  floor 
than  the  yellow  ¥meat,  even  when  leas  caretully  sifted.  It  is  purchased  chiefly  for  the  use  of 
the  navy,  and  for  ship  proviskms,  and  fetches  a  very  high  price.  It  would,  in  all  probability, 
\ (gag). 


/ 


have  been  pretty  generally  introdaoed,  bad  not  tbe  winter  of  1003  pnrred  it  to  be  eKcee«Mngiy 
delicate.  In  many  countries  it  coald  not  resiat  tbe  long  period  of  dry,  cold  weather  wfaAcfa  tbn 
occurred,  and  perished,  wblle  tbe  yellow  wbeat  bore  the  severity  of  tbe  tempemtiu«  tctj  wdL 

There  are  two  kinds  of  white  wbeat  In  one  tbe  bnsk  is  smooth ;  in  tbe  other  it  is  oov. 
ered  with  fine  hair,  which  gives  to  the  ear  a  velvety  appearance.  Tbe  English  pay  very  great 
attention  to  this  difibrence,  as,  according  to  them,  it  is  not  only  invariable,  but  very  inkpovtam 
Tbe  former  kind  they  term  egg-tkdl  wheat ;  the  latter,  velvet-ear.  They  consider  that  die  Ar- 
mer answers  better  m  damp  sitaations  than  the  latter,  which,  from  its  rongh  hoak«  attracts  too 
mnch  moistm^,  and,  consequently,  is  exposed  to  the  smnt,  and  dries  very  slowly :  on  tbe  oder 
hand»  however,  the  velvtt-ear,  or  that  which  has  this  oneven  covering,  is  considered  as  beat 
adapted  for  dry,  elevated  sitaations,  because  it  is  better  able  to  bear  oontinaous  beet  than  d» 
other,  does  not  dry  np  so  soon,  and  is  not  so  liable  to  contract.  This  opinion  ia  doabtleos  weil 
founded,  since  the  little  haira  with  which  its  busk  is  covered  may  be  regarded  as  mckera  A 
long  while  ago,  I  received  some  of  this  rongh  white  wheat  from  England ;  I  ba\-e  ainoe  mes. 
with  it  in  this  countiy,  and  was  informed  that  the  seed  from  which  it  originated  came  fitna  tbe 
principality  of  Dessaw ;  this  also  had,  however,  most  probably  been  brought  from  Ensiand  orv 
ginally  :*  it  has  no  beard.  If  an^  one  kind  of  wheat  more  than  another  ought  to  be  called  Ecc- 
lish  wheat,  it  is  this,  and  not  tbe  tritiaim  turgidum. 

That  variety  which  is  so  much  esteemed  in  England,  and  which  bears  tbe  name  of  h^dge-vhfei. 
and  has  been  produced  by  the  seed  obtained  from  some  large  plants  found  near  to  a  hedge,  she 
which  have  become  multiplied  and  perfected  by  careful  cultivation,  is  by  no  means  a  distizict  tpt- 
cies,  but  will,  if  cultivated  in  the  ordinary  way,  soon  be  found  to  decline  and  degenerate. 

In  the  same  manner,  autumnal  wheat  is  distinguished  from  spring  wheat  by  cnltivatioiD  and  an. 
rather  than  any  botanical  differcnce. 

As  it  is  of  little  consequence  whether  r}'e  or  wheat  is  sown  for  tbe  autamnal  crop,  the  qaestics 
must  be  decided  by  tbe  adaptation  of  the  ix>i1  to  one  or  the  other  of  these  products.  ArigiUacees* 
soils  should  always  be  roncrved  for  wheat :  whereas  sandy  soils  will  be  round  best  aaited  to  lye. 
It  may  generally  be  admitted  as  a  principle  that  land  which  contains  more  tlian  fift^-five  pans  a 
a  hundred  of  sand  is  by  no  means  so  well  adapted  for  the  production  of  wheat  as  it  is  far  üxAd 
rye.  There  are,  however,  cireunistances  which  tend  to  mooify  this  principle — as»  for  instance,  ibe 
position  of  tlie  land,  the  sources  from  which  it  derives  its  moisture,  dec.  Where,  from  sitnaziee. 
tbe  soil  is  inclined  to  be  damp,  it  will  be  better  adapted  for  the  cultivation  of  wheat  than  for  ikst 
of  rye,  even  though  it  may  contain  from  sixty  to  sixty -five  parts  in  a  hundred  of  sand  ;  far  the 
dampness,  which  compensates  for  the  absence  of  clay,  would  be  exceedingly  injorioos  to  tye. 

The  success  of  autumnal  wheat  can  never  be  depended  on,  unless  the  ground  upon  which  i: » 
sown  is  tolerably  stiff.  Light,  loose  land,  devoid  of  clay,  may.  if  it  is  sufficiently  moist,  and  ccs 
tains  an  abundance  of  humus,  produce  wbeat ;  but  the  crop  is  always  casual  and  nnontatn.  be- 
cause such  a  soil  does  not  afford  a  sufficient  holdfast  to  the  roots,  especially  in  the  winter. 

The  greater  the  proportion  of  clay  a  soil  contains,  and  tbe  less  pronortion  of  sand,  the  more  it  ii 
qualified  for  the  prodnction  of  wheat,  and  tbe  less  for  that  of  rye.  If  land  containing  bnt  little  aaac 
has  fifteen  parts  in  a  hundred  of  lime,  it  may  be  considered  as  good  wheat  land ;  this  lime  te^ 
to  give  it  a  degree  of  divisibility  without  at  all  ii^jaring  its  consistency,  and  entirely  presents  the 
development  of  that  acidity  which  is  so  injurious  to  wheat 

But  in  order  to  ensure  the  success  of  wheat  crops,  the  land  must  contain  a  sufficient  qnanti^  d 
nutritive  particles  to  feed  plants  which  require  so  large  an  amount  of  nourishment  as  mese  da- 
Argillaceous  soils,  aboimding  in  humus,  and  of  a  blackish  brown  hue,  are  conseqnendy  those,  oi 
all  others,  which  bear  the  richest  crops  of  wheat  Land  which  is  naturally  less  fertxfe  may  be 
ameliorated  through  the  medium  of  mannre ;  clayey  soils,  however  badly  and  scantilv  they  may 
be  manured,  always  bear  better  crops  of  wheat  than  of  rye,  especially  when  situated  in  a  coU 
damp  place ;  tliis  is  tlie  reason  that  fields  situate  on  mountains  are  always  more  profitable  whes 
sown  with  wheat  than  they  are  when  sown  with  rye. 

Wheat  will  not  flourish  if  tbe  soil  contams  any  free  acid ;  whenever  I  have  met  with  land  whirii, 
although  apparently  in  every  way  adapted  for  tbe  cnltivatron  of  wheat  yet  failed  to^ield  good 
orops,  I  have  always  found,  on  examination,  that  it  contained  a  sensible  quantity  of  acid. 

Quch  land  may  be  rendered  fit  for  the  production  of  wbeat  by  ameliorations  of  time,  mari  at 
ashes,  or  by  paring  and  burning  the  surface ;  after  this  laB^named  operation  has  been  perfisnnctl 
it  will  prove  equally  adapted  for  barley,  peas,  or  clover. 

It  may  then  be  considered  as  an  undeniable  fact  that  argillaceous  lands  can  be  applied  ^vitb  far 
greater  advantage  in  the  prodnction  of  wbeat  than  in  that  of  rye.  But  nothing  but  local  circam- 
stances  and  the  state  of  the  temperature  can  determine  to  which  kind  of  grain  a  mediana  soQ  or 
tbhi  clay,  containing  from  fifty-five  to  sixty-five  parts  in  a  hundred  of  sand,  is  most  favorable  of 
production.  In  thDse  countries  where  wheat  constitutes  tbe  sole  food,  and  rye  is  but  little  valued, 
the  former  is  usually  cultivated ;  bnt  with  ua  it  is  qnite  tbe  contrary,  wheat  is  only  cuhivaied 
when  particular  cireumstances  combine  to  raise  its  price  &r  above  its  relative  value  as  regards  rye- 
For  although,  on  tbe  average,  such  a  soil,  when  kept  in  good  condition,  may  produce  a  crop  cd 
wheat  of  far  greater  value  than  one  of  rye  would  be,  it  is  well  known  that  wheat  exbansu  and 
very  mnch,  and  that  its  enervating  efibcts  are  sensibly  evident  upon  the  succeeding-  crops;  be^ 
sides,  wheat  straw  furnishes  less  substance  far  tbe  reproduction  of  mannre  than  any  odier.  Tbcs 
wbeat  tends  to  enfeeble  tbe  whole  system  of  the  rural  economy,  especially  wlien  repeated  crop« 
of  it  are  raised.  Prudent  agriculturists,  therefore,  content  themselves  with  growing  lye.  fiesa 
which  they  derive  certain  if  not  large  profits. 

Wbeat  is  generally  sown  on  fallow  ground,  or,  if  tbe  soil  contains  little  natural  fertility,  on  bbs- 
nured  fallowa  Occasionally,  when  tne  land  is  very  strong  and  rich,  this  practioe  is  deparaed 
fitom,  as  there  is  then  some  danger  of  the  com  being  lodged ;  and  a  crop  of  cabbage^  or  some 

*  I  found  it  in  1811,  sown  In  a  manhy,  damp  soil ;  at  least  one^bird  of  the  crop  was  sufferlu  firaaa  i 
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Other  prodooe  of  a  like  nataxe,  is  firai  lajaed  from  the  land.  Some  •gricalturigta  do  not  tow  wheat 
eTen  after  thia  preliminary  crop,  bat  «abstitate  for  it  winter  barley,  to  be  succeeded  by  a  fallow  i 
or  a  fallow  crop,  and  then  sow  the  wheat  Others  who  arc  anacqoainted  with  the  advantages  of 
the  alternate  caltivation  of  varioos  crops,  and  attached  to  the  triennial  rotation,  sow  barlejr  on  the 
manured  fallow,  and  then  wheat  This  barley  is  very  frequently  laid,  bat  ihey  are  of  opinion  that 
it  is  less  injured  by  this  circumstance  than  wheat  would  be.  The  wheat  which  is  then  sown,  so 
far  from  being  very  luxuriant  and  vigorous,  is  oflen  exceedingly  poor  and  weak.  Barley  forms 
by  no  means  a  good  preparation  for  wheat ;  indeed,  the  tioil  must  contain  a  superabundance  of 
natritive  matter  to  admit  of  the  wheat  succeeding  at  all ;  on  poor  land  it  yields  but  a  very  thin 
crop.    Whon  the  land  is  of  a  medium  ouality,  wheat  is  almost  always  sown  on  a  manured  fallow. 

This  remark  applies  to  rotations  Kttk  pasturage  as  well  as  to  the  triennial  rotation ;  and  now 
most  persons  consider  that  it  is  most  advantageous  to  sow  wheat  on  the  manured  fallow  which 
succeeds  tlie  rost  on  account  of  the  manuro  being  most  efficacious  when  spread  over  land  which 
has  been  left  at  rest  The  doctrine  which  teaches  that  a  double  force  is  productive  of  more  effect 
than  a  single  one,  is  by  no  means  new;  but  the  agriculturists  of  former  days,  who  acted  upon  the 
system  of  rotations  wiui  pasturage,  deemed  it  more  expedient  to  distribute  this  richness  of  the  soil 
over  a  series  of  years,  and  accordingly  first  profited  by  the  amelioration  induced  bv  the  rert,  and 
subsequently  by  the  manure.  By  this  mode  of  proceeding  they  certainly  did  not  obtain  such  ex- 
ceedingly luxuriant  crops ;  but  on  the  other  hand,  they  had  less  wheat  lodged  in  wet  years,  and, 
on  the  whole,  realized  a  very  considerable  amount  of  produce.  On  many  fields  wheat  was  not 
then  sown  at  all,  while  now  it  is  sown  as  soon  as  the  sward  is  broken  up  and  manured. 

Every  fallow  which  is  to  be  sown  with  wheat  should  receive  four  plowin^s,  while  those  which 
are  to  be  sown  with  r^'e  need  only  receive  three ;  for,  althoup;h  wheat  requires  a  stiff  soil,  it  also 
requires  that  all  the  nutritious  matter  should  be  brought  within  reach  of  its  suckers,  and  the  hard 
clods  broken  and  pulverized. 

In  general,  wheat  is  sown  in  the  spring  after  turnips  or  cabbages ;  for,  although  there  cannot 
be  a  doubt  tliat  thefle  crops  take  from  the  land  on  which  the;^  vegetate  a  great  proportion  of  its 
succulency,  yet  as  Hbey  are  never  sown  but  on  rich  soils  which  nave  been  plentifully  manured, 
they  leave  quite  sufficient  nutritive  matter  to  ensure  the  success  of  the  wheat  Indeed,  these 
crops  tend  to  give  the  soil  a  very  efficient  preparation  for  com ;  they  shadow  it  with  their  leaves» 
and  render  it  loose  and  friable.  Should  it  Do  deemed  necessar}',  thore  is  always  time  enough  be- 
tween the  getting  in  of  this  fallow  or  preparatory  crop,  and  the  sowing  of  the  wheat  to  plow  the 
land  once  or  t>^'ice. 

^  After  some  weeded  crops  which  have  been  very  plentifully  manured,  and  have  grown  on  par- 
ticularly rich  land — as,  for  example,  tobacco  or  cabbages— wheat  is  also  sown.  The  soil  is  tnen 
80  loose  and  clear  that  this  crop  can  be  got  into  the  around  with  one  plowing  only ;  and,  even 
when  sown  rather  later  than  usual,  succeeds  wonderfully.  Wheat  sown  after  potatoes  is,  how- 
ever, always  poor  and  weak ;  this  has  been  proved  to  be  a  fact  by  numerous  well-attested  exper- 
iments, although  some  agriculturists  insist  upon  it  that  wheat  crops  thus  obtained  are  equally  as 
fine  as  rye  crops  would  be. 

Wheat  sown  after  a  crop  of  vegetables  does  not  answer  so  well  as  it  would  If  sown  on  a  dead 
&II0W.  Nevertheless,  there  are  cases  in  which,  when  thus  sown,  the  crop  has  far  surpassed  that 
which  would  have  been  obtained  from  a  fallow.  Instances  of  this  are  chiefly  observed  when  the 
weather  has  been  unfavorable  to  the  operations  attendant  on  fallowing,  but  has  greatly  assisted  in 
forwarding  the  growth  of  the  vegetables,  the  debris  of  which  then  render  the  soil  better  adapted 
for  the  reception  of  wheat  than  it  was  after  the  fallow.  But  the  soil,  afVer  having  borne  tliis  crop 
of  vegetables,  must  always  be  plowed  previously  to  the  wheat  being  sown,  or  the  success  of  the 
crop  will  be  doubtful. 

^me  persons  consider  peas  to  be  the  best  preparation  for  wheat ;  others,  on  the  contrar^r,  pre- 
fer beans.  The  latter  absorb  more  nourishment  than  the  former,  because  they  usually  yield  a 
much  more  abundimt  crop.  Should  tlw  soil  be  only  moderately  supplied  with  fertility,  it  will,  af- 
ter having  borne  beans,  be  too  poor  to  vield  a  good  crop  of  wheat ;  peas  would,  therefore,  have 
been  better,  as  they  would  impoverifh  tne  land  less.  But  where  the  soil  is  rich  enough  to  furnish 
the  requisite  nourishment  to  both  crops.  I  think  beans  an  excellent  preparation  for  wheat  The 
rotation  which  has  from  time  immemorial  been  followed  in  Kent,  viz.,  wheat  and  beans  alternate- 
ly, proves  the  justice  of  my  opinions ;  a  similar  rotation  has  also  been  adopted  in  various  other 
parts  of  England.  I  have  seen  very  fine  wheat  grown  on  land  which  had  previously  borne  beans 
sown  in  rows. 

Lastly,  the  best  and  most  successful  way  of  obtaining  good  wheat  crops,  is  to  sow  the  grain  in 
broken  up  clover  land ;  but  in  order  to  grow  it  on  land  which,  from  its  friability,  appears  not  to 
be  at  all  adapted  for  wheat  the  best  way  is  to  sow  the  ^in  afler  one  single  plowing.  It  not  un- 
frequently  happens  that  the  produce  then  yielded  infinitely  surpasses  that  of  crops  raised  on  fal- 
low ground,  and  it  is  said  to  be  leas  exposed  to  smut  and  other  diseases.  But  tnesc  advantages 
will  not  be  obtained  unless  the  clover  has  been  thick,  vigorous,  and  unmixed  with  weeds :  Qie 
second  cutting  taken  sufficiently  early  to  admit  of  the  snoots  acquiring  a  hight  of  eight  or  ten 
inches ;  and,  lastly,  the  whole  of  this  plowed  in  without  having  been  pastured.  These  conditions 
can  rarely  all  be  fulfilled  unless  the  soil  happens  to  be  particularly  good,  and  great  attention  is  paid 
to  the  whole  of  the  cultivation.  In  breaking  up  the  clover,  care  must  be  taken  that  the  furrow« 
are  drawn  straight  and  the  furrow-slices  well  laid  over.  The  best  wav  to  ensure  success  is  tp 
make  use  of  a  light  plow.  The  plowing  must  be  performed  a  month  before  it  is  necessary  to  sow 
the  grain,  in  order  that  the  clover  may  liave  time  to  become  decomposed,  and  the  ground  equal- 
ised. The  seed  ma^  be  covered  bjr  harrowing,  but  the  best  plan  of  proceedinj;  is  to  make  use  of 
the  extirpator  for  this  purpose.  This  mode  of  sowing  wheat  on  a  single  plowmg  is  very  seldom 
put  in  practice,  except  on  clover  land  of  one  year's  growth ;  nevertheless,  if  the  clover  is  thick 
and  vigorous,  has  been  mown  without  being  pastured,  and  the  soil  is  clear  and  loose,  the  tame 
course  may  always  be  pursued.  Where,  however,  the  contzaiy  is  the  case,  the  land  must  be 
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plowed  three  times  before  it  win  be  fit  for  the  reception  of  the  seed ;  conseqaentty,  only  one  cit 
tizi^  of  clover  csn  be  obtained  from  it  that  year.  General  experience  tends  to  prove  that  it  is  higfi- 
ly  mjadicions  to  sow  wheat  upon  its  own  stubble.  Tall,  and  some  of  his  imitators,  certainly  nwsd 
wheat  year  after  vear  in  the  same  field ;  bnt  then  be  onlv  derived  a  crop  from  one-half  ot  the  war- 
face,  and  fallowed  the  other  half.  The  same  may  be  ooserved  with  regard  to  the  Belgisa  171- 
tcm ;  bat  even  there  wheat  is  seldom  or  never  seen  on  the  same  land  for  two  oonsecoüve  yesn. 
Wheat  sown  after  barley  is  always  feeble :  this  plan  of  proceeding  will  only  be  ibund  to  snswer 
on  very  good,  strong  land.  Varions  experiments  have  appeared  to  prove  that  oats  form  a  better 
proparalory  crop  for  wheat  than  barley  does.  White  wheat  is  considered  to  sncceed  better  sfter 
Drown,  and  vux  vend,  than  the  same  kind  does  when  sown  in  two  successive  years.  It  may, 
however,  be  regarded  as  a  general  principle  that  it  is  in  the  highest  degree  injudicious  to  »w 
wheat  on  the  stubble  of  any  other  crop  of  com.  Wheat  sown  after  linseed  rarely  yields  more  tbin 
a  very  scanty  crop,  but  it  answers  much  better  after  hemp.  I  have,  however,  seen  a  very  Bat 
crop  of  wheat  produced  after  linsocKl  sown  on  ameliorated  land  which  had  only  been  plowed 
once. 

There  is  no  kind  of  com  in  which  the  success  of  the  crop  depends  so  much  on  a  careful  sd«> 
tion  of  the  seed  as  it  does  in  wheat,  for  bad  or  defective  seeds  contain  the  principle  of  smut  or  d»- 
eases  eoually  as  &tal.  We  shall  have  occasion  to  enlarge  more  fuU^  on  this  subject  by-and-by, 
and  will  then  enter  into  a  consideration  of  the  best  method  of  purifymg  the  seed. 

Wheat  is  usually  sown  later  than  rye,  not  because  it  would  be  injurious  to  commit  it  to  tbe 
ground  earlier  (for  the  experience  of  several  countries  teaches  us  Üiat  it  may  be  advantageous 
sown  in  August),  but  because  wheat  is  better  able  to  bear  a  late  sowing  than  rj'e ;  and.  codk- 
quendy,  the  uttter  is  g[0t  into  the  ground  first..  Wheat  also  sufifers  less  than  rye  when  sown  dariog 
wet  weather;  and  this  accounts  for  dry  weather  bein^  always  chosen  for  the  purpose  of  getliag 
the  latter  into  the  ground,  while  the  former  is  sown  either  in  wet  or  dry  weather. 

Wheat,  when  sown  in  an  argillaceous  soil  can  bear  a  covering  of  earth  three  inches  deep ;  ssd, 
where  the  land  is  light  and  loose,  this  depth  may  be  increased  to  four  inches:  it  germinstes  nrj 
well  at  this  depth,  and  shoots  up  without  difficulty.  It  may,  therefore,  without  danger,  bt  cov- 
ered bv  a  superficial  plowing,  provided  that  the  soil  is  properly  loosened,  and  not  too  damp :  d» 
plan  of  proceeding  is  peculiarly  adapted  to  sandy  soils,  as  tne  young  roots  of  the  com  are  then  en- 
abled to  take  a  firmer  hold,  and  are  less  liable  to  sufier  from  the  enects  of  drouth.  Hie  pnetioe 
cannot,  however,  be  carried  into  efi^ct  upon  broken-up  cbver  land. 

Wheat  withstands  tbe  wet  weather  usually  met  witn  in  winter  better  than  lye,  and  often  diooti 
up  aiirain,  even  in  places  where,  from  there  having  been  standing  water,  it  seemed  to  haveeotire- 
ly  disappeared.    But,  notwithstanding  this,  the  fields  should  always  be  very  carefully  drained. 

After  an  unfavorable  winter,  the  wheat  will  often  look  very  bad,  even  up  to  the  oeginniBg  of 
May,  and  only  a  few  plants  scattered  here  and  there  will  be  discoverable.  The  fiarmer  mast  sot, 
however,  on  this  account  despair  of  the  crop,  but  must  wait  until  some  weeks  of  continuous  warn 
weather  shall  have  given  the  crop  a  chance  of  recovering  itself;  should  this  fail  to  produce  ur 
beneficial  effect  upon  the  appearance  of  his  fields,  he  may  then  have  recourse  to  the  plow,  nd 
break  the  land  up.  An  account  of  some  very  interesting  ooservations  made  on  this  point  at  Ifeek- 
lenberg  will  be  found  in  the  ''Annals  of  the  Agricultural  Society  of  Mccklenberg,"  vol  iL  10n« 
p.  169. 

Wheat  requires  more  careful  and  continuous  attention  throughout  die  whole  period  of  its  itft- 
tation  dian  any  other  kind  of  cereal,  and  it  amply  repays  all  the  labor  and  pams  oestowed  npoo  it- 

If  it  is  only  just  beginning  to  vegetate  in  the  spnng,  and  the  soil  is  tolerably  dry,  nothing  wiD 
prove  so  beneficial  as  to  pass  a  harrow,  having  iron  teeth,  over  it*  Bv  this  means  the  croit  wiO 
oe  broken  up  which  has  been  formed  over  the  surface  of  the  ground  during  the  past  winter,  aad 
the  superficial  stratum  of  the  soil  brought  into  direct  contact  with  the  atmosphere ;  the  cofuail 
roots  which  idioot  about  this  time  then  find  around  them  a  soil  recendy  impregnated  with  atns- 
spheric  matter,  which  tends  ^ready  to  favor  the  growth  of  the  plants,  while  those  weeds  wbieb 
snoot  up  at  this  season  will  all  be  then  destroyed  oyr  the  action  of  the  harrow.  A  fine  day  sboold 
be  chosen  for  the  performance  of  this  operation,  which  must  be  boldly  undertaken.    If,  after  dM 


>  percept - 

matter,  provided  that  the  plants  themselves  are  not  torn  up.  After  a  lapse  of  eight  or  ten  daya  ii 
the  weiuher  is  favorable,  the  plants  will  be  seen  to  shoot  up  afresh,  and  the  field  will  presest  a 
much  better  and  greener  aspect  than  it  did  before  the  operation.  The  farmer  may  be  pardoaad 
anytfamg  but  the  omission  of  performing  this  important  operation  at  the  roost  fiivorable  aiid  propi- 
tious moment  Everything  else  should  be  set  aside  for  the  time  being,  in  order  that  all  the  teusf 
may  be  brought  to  work  in  harrowing  the  com  fields.  The  remarks  relative  to  this  point,  wfaidi 
wiU  be  found  in  the  "  Annals  of  the  Agricultural  Society  of  Mecklenberg,''  are  well  worthy  ot 
perusal.  No  general  rule  can  be  laid  down  respecting  the  amount  of  draught  power  woidi 
should  he  attacned  to  the  plow,  so  much  depending  on  die  tenacity  of  the  soil.  Toe  hanowio; 
must  be  so  complete  that  toe  field  shall  be  entirely  covered  with  a  layer  of  loose  earth,  and  tho« 
clefts  which  are  usually  formed  in  argillaceous  soils  when  they  become  dry  completely  filled  opL 
This  operation  need  not  be  confined  to  tenacious  clayey  soils,  but  may  be  applied  to  land  wmco 
is  sown  with  wheat,  without  fear  or  hesitation ;  the  only  difierence  which  need  be  made  ia  tb>* 
Ught  soils  should  be  less  violendy  harrowed.  . 

There  cannot  be  a  doubt  but  that  the  operation  of  weeding,  by  means  of  which  all  the  ^,1^ 
or  spaces  which  separate  the  plants  are  freed  from  weeds,  cultivated  and  loosened,  is  exceedisflr 
beneficial  to  the  crops.  But  it  is  rarely  performed,  excepting  in  places  where  the  fanner  hmaoi 
and  his  family  work ;  or  in  localities  where  the  lahoren  are  accustomed  to  it,  and  execals  it  •■ 


*  Or  else  a  rake  with  iron  taelli. 


J 


task  work.    When  the  OMa  ve  skillfol  in  the  performance  of  thi«  operation,  it  is  not  nearlj  ao 
difficult  or  laborions  as  at  first  sight  it  appears  to  be. 

Tliat  species  of  cultivation  bestowed  throagh  the  mediom  of  the  hand-hoe  is  even  more  bene- 
ficial U)  the  crops  than  weeding  ;  it  is  not  only  more  rapidly  performed  and  less  fatiguing,  but 
th«  surface  of  the  soil  is  thos  loosened  and  ameliorated,  and  the  earth  raked  up  roond  the 
plants  with  leas  difficulty,  and  the  plants  themselves  easily  thinned,  where  they  grow  too  okuely 
together. 

I  shall  presently  have  occasion  to  describe  that  kind  of  coltivation  which  may  be  bestowed  bw 
means  of  the  horse  hoe,  and  which  can  only  be  applied  to  crops  sown  in  vows  or  lines^  but  which 
is  80  beneficial  to  wheat 

When,  on  a  very  fertile  soil,  the  wheat  plants,  which  before  appeared  to  be  rather  few  and  Ur 
between,  suddenly  shoot  up,  and  put  forth  vigorous  leaves  and  lateral  shoots^  there  is  every  reason 
to  fear  that  the  vegetation  will  become  too  luxuriant  and  the  com  lodged. 

There  are  two  ways  of  avoiding  this  evil ;  vix.,  either  by  cutting  ofi'  the  tops  of  the  plants^  or  by 
turning  iheep  on  to  the  corn-fields. 

When  the  first  of  these  two  is  adopted,  the  tallest  leaves  are  cut  when  the  vegetation  of  the 
wheat  ii  advancing,  and  it  puts  forth  leaves  and  covers  the  soil ;  care  must,  however,  be  taken  not 
to  toach  Uie  heart  of  the  plant  It  is  of  the  utmost  importance  that  this  operation  should  be  per* 
formed  by  careful  persons  accustomed  to  mowing,  and  never  by  those  to  whom  the  portions  cut 
off  are  to  be  given  as  fodder  for  their  cattle ;  because,  where  such  is  the  case,  the^  are  very  apt 
to  cat  off  too  mucli.  in  order  to  obtain  more  food  for  their  animals^  and  tlius  materiallv  injure  the 
wheat  The  practice  of  cutting  the  leaves  of  the  com  at  this  season,  tends  to  check  and  temper  the 
luxnriance  of  the  vegetation.  It  must  never  be  undertaken  without  due  consideration  and  re* 
flectba  The  farmer  must  be  thoroughly  acquainted  with  the  fertility  and  otlier  qualities  of  the 
soil  and  must  carefully  weigh  all  the  appearances  and  probabilities  from  which  any  deductions 
relative  to  the  weather  and  temperature  which  may  be  anticipated  may  be  dnwn ;  which  latter 
are  oflen  very  deceptive,  since  a  state  of  temperature  highly  favorable  to  wheat  is  frequently  suc- 
ceeded by  one  which  retards  the  vegetation  of  the  crop  so  much,  as  to  create  regret  that  anything 
should  have  been  done  to  weaken  it  Nothing  but  practice  and  attention  can  enable  the  fanner  to 
avoid  frequently  falling  into  great  errors  on  this  point  When  the  wheat  plants  are  interlaced,  the 
leaves  of  a  dark  green  hue  and  intermingled  witn  one  another,  when  its  snoots  are  full  and  vigor- 
ous and  tall,  some  check  diould  be  given  to  the  vegetation,  if  Uxe  &rmer  would  avoid  the  danger  of 
its  being  lodsed ;  but  where  these  appearances  are  not  visible,  it  should  be  let  alone. 

The  period  for  pasturing  sheep  upon  wheat,  nsnallv,  is  about  the  latter  end  of  April  This 
practice  should,  however,  only  he  had  recourse  to  wnen  the  soil  is  particularly  fertile  and  ibe 
plants  cover  the  ground  with  a  thick  layer  of  green.  Where  this  mode  of  reducing  the  luxuri- 
ance of  the  vegeution  is  put  into  practice,  a  great  number  of  sheep  should  be  turoed  upon  the 
land  at  once,  and  suffered  to  eat  down  the  young  plants  nearlv  to  the  ground ;  it  is  highly  injudi- 
cious to  turn  only  a  few  of  these  animals  on  at  a  time,  with  tne  view  of  gradually  producing  the 
required  efiect  As  soon  as  the  sheep  have  performed  their  office,  they  must  be  removed,  and  the 
plants  allowed  to  recover  themselves.  I  consider  that  the  best  mode  of  proceeding  is  to  cat  off 
the  tops  of  the  plants ;  this,  however,  should  be  done  only  where  the  soil  is  very  rich. 

The  operation  of  which  I  am  now  about  to  speak  is  somewhat  analogous,  altliough  it  should  on 

no  account  be  confounded  with  the  last  mentioned  one ;  I  allude  to  that  in  which  the  weeds  that 

\  have  shot  up  above  the  wheat  u>d  rye  plants  springing  from  seed  which  chanced  to  be  among  the 

\  wheat  or  was  contained  in  the  manure,  are  cut  aown.    This  must  also  be  very  carefully  done,  and 

f   the  wheat  itself  on  no  account  touched. 

f       Inclement  and  cold  nights  are  more  unfavorable  to  wheat  than  to  any  other  kind  of  com ;  they 
I  invariably  check  the  vegeUiion  of  the  crop,  and  almost  cause  it  to  retrograde.    But  the  plants 
soon  recover  themselves,  especially  if  a  period  of  fine  weather  succeeds;  a  very  few  days  will 
oflen  suffice  to  make  them  again  look  green  and  healthy.    Up  to  the  time  when  tne  blades  shoot 
,   and  the  ears  become  developed,  wheat  thrives  best  in  a  warm  temperature  varied  bv  continuooe 
rains»  as  such  weather  is  most  favorable  to  the  growth  of  its  lateral  shoota    When  it  is  about  to 
flower,  dry.  warm  weather  is  most  fevorable  to  it    After  the  gram  is  formed  and  matured,  the 
most  beneficial  temperature  is  a  moderately  moist  one ;  continuous  drouth  and  warm  winds  ma- 
tare  the  grain  too  quickly,  and  h  is  then  not  so  perfect  as  it  would  have  been  under  opposite  cir- 
cnmstanoes.    Heavv  rains  are  exceedingly  injnrioui^  as  they  tend  to  engender  smut  in  the  grain. 
Wheat  which  is  intended  for  sale  sliould  be  cut  before  it  comes  to  full  maturity,  otherwise  it  aa* 
names  a  dusky  appearance,  and  does  not  yield  such  white  flour ;  many  persons  endeavor  to  remedT 
this  by  moistening  the  grain,  but  buyers  always  reject  such  wheat  especially  if  the  market  is  tol- 
erably stocked.    Besides^  wheat  is  always  disposed  to  shed  its  seed ;  m  dry,  windy  weather,  there 
will  He  some  danger  of  a  great  deal  being  wasted  if  the  crop  is  allowed  to  get  too  ripe.    The  ex- 
act period  at  which  the  harvest  should  be  commenced  must,  therefore,  be  earefuUy  chosen ;  and 
this  nas  arrived  when  the  grain  has  formed  its  fiurina,  ceases  to  be  milky,  and  yet  has  not  harden- 
ed.    Although  wheat  usually  ripens  about  a  fortnight  later  than  rye,  it  freouently  happens  that  it 
is  fit  to  be  cut  before  the  rye  crops  have  been  ^thered  in.    When  this  is  toe  case,  the  rye  should 
be  left  and  the  wheat  gathered  in,  because  if  it  is  neglected  the  loss  will  be  for  fj^reater  than  that 
resalting  from  any  neglect  of  the  rye  would  be ;  only  that  portion  of  wheat  which  intended  for 
seed  should  be  suffered  to  become  completely  or  dead  ripe,  and  this  must  then  be  gathered  in  as 
carefully  and  quickly  as  possible. 

When  wheat  is  sown  in  a  good  soil,  and  the  weather  is  favorable  to  its  growth,  it  yields  the 
largest  amount  of  produce  of  any  kind  of  grain,  in  nutritive  matterat  least  if  not  in  bulk ;  and  then 
oats  is  the  only  kind  which  equal^  or  much  less  surpasses  it  When  only  a  moderats  degree  of 
coltiration  is  bestowed,  it  will  often  yield  twenty-four  bushels  per  acre,  provided  that  the  land  ia 
^ood,  and  the  weather,  on  the  whole,  fevörable.  In  England,  wheat  sown  in  driUs,  and  carefolly 
weeded,  will  often  yield  a  much  burger  crop.  Twelve  bushels  are  usually  regarded  as  a  good,  aiid 


eight  «0 1  bad  crop.    On  good  wheat  Umd,  carefolly  cultivated,  the  arerage  amooni  of  prodnee  ia 
aboot  ten  bushels  per  acre  per  annum. 

Bat  we  shall  regard  wheat  as  stiU  more  advantaveons  when  compared  with  other  grwz^  if  we 
I  come  to  conmder  the  valae  of  its  prodaoe.  This  valae  is  by  no  means  conventional,  bat  is,  on  the 
contrary,  founded  upon  the  nature  of  the  grain.  The  usual  weight  of  a  bushel  of  good  wheat  is 
from  64  to  96  lbs.,  and  this  weight  contains  a  far  greater  proportion  of  nutritive  parts  tfaazi  an  equal 
number  of  pounds  of  any  other  Kind  of  grain ;  these  paru,  too,  are  in  themselves  superior,  nwre 
strengthening,  and  energetic.  It  also  contains  gluten,  that  substance  so  analogous  to  »«««»«i  jo^. 
ter,  in  much  larger  quantities,  and  in  a  much  purer  state  than  it  is  contained  by  an^  other  kind  of 
grain,  and,  consequently,  wheat  is  most  adapted  for  animal  food.  Besides,  it  contains  particalarlv 
good  stareh.  From  the  intimate  combinatioD  of  its  particles,  a  far  more  digestive,  nonriafaing,  and 
agreeable  kind  of  food  may  be  manufactured  from  wheat  than  from  any  other  kind  of  grain. 

The  condition  and  properties  of  tlie  soil,  as  well  as  the  kind  and  quantity  of  manure  ased  upoo 
it,  has  a  considerable  eflect  upon  the  relative  proportions  of  the  constituent  parts  €tf  this  kind  of 
grain.  Wheat  grown  on  land  manured  by  fresh  uieep  ox'  horse-dung,  or  by  these  awinn«!«  being 
pastured  on  it,  aiwaya  contains  a  very  large  proportion  of  gluten,  wnich  renders  it  unfit  for  the 
fabrication  of  beer  or  brandy,  while  it  makes  tnc  best  flour  and  bread.  According  to  Hermbstadt 
the  proportion  of  gluten  contained  in  wheat  varies  from  five  to  tliirty  parts  in  a  hundred.  Besides 
this,  all  kinds  of  wheat  have  not  an  equally  thick  husk.  This  dif&reuce  arises  partly  from  variety 
and  species,  and  partly  from  the  nature  of  the  soil ;  damp  soils  always  make  tlie  hnsk  thicker. 
The  thickness  of  the  husk  is  always  exactly  in  an  inverse  ratio  with  tlie  weight  of  the  grain. 

In  proportion  as  wheat  requires,  and,  under  frvorable  cireumstances,  absorbs  a  larger  qnantitv  , 
of  nutritious  matter  from  the  soil  than  anv  other  kind  of  grain,  so  in  like  proportion  does  it  exhaust 
the  land.  In  those  calculations  which  I  nave  already  given,  and  which,  although  hypothetical  are 
based  on  experiments  made  for  the  express  purpose  of  throwing  some  light  on  tliis  point,  I  have 
stated  as  a  general  average  that  wheat  absorbs  forty  of  every  hundred  parts  of  nutriment  coomixted 
in  the  soil. 

It  is  very  probable  that  in  the  formation  of  its  vegeto-animal  gluten,  it  absorbs  a  large  ponioacf 
animal  humus,  or,  at  any  rale,  requires  a  large  quantity  of  azote ;  and  that  animal  manvres  snit  ii 
much  better  than  those  which  are  purelv  vegetable,  and  which  suffice  for  any  otiicr  kind  of  ccreak. 
Lime  and  alkalies  might  answer  aa  well ;  1  say  might,  for  as  yet  we  have  no  positive  experimests 
on  this  point  to  prove  that  they  do.  Most  certain,  however,  it  is  tliat  wheat  exhansta  land  much 
more  than  any  other  kind  of  grain ;  both  general  experience  and  individual  experimsnta  tend  lo 
attest  the  truth  of  this  fact  The  cultivation  of  it  should,  therefore,  be  restricted  witaiin  cenaia 
limits,  especiall^r  where  the  land  is  light  and  friable,  as  in  these  cases  the  humus  contained  in  h  » 
much  more  easily  absorbed  than  it  would  be  from  a  clayey  soil.  Where  the  cireumstanc^  of  the 
undertaking  are  such  as  to  admit  of  the  exhaustion  being  repaired  by  the  addition  of  fveah  manure, 
the  fanner  can  be  glided  by  his  own  interest  or  pleasure  on  this  pomt 

Wheat  usually  gives  donole  the  weight  of  straw  that  it  docs  of  grain.  On  elevated  or  moun- 
tainous lands,  something  leas — and  on  low,  flat  grounds,  aometliing  more  this  average  may  be  sn- 
ticipaled...  The  weather  has  a  considerable  influence  on  on  this  proportion  in  wheat  as  well  as  ta 
all  other  kinds  of  grain.  Wheat  straw  is  more  nutritious  than  any  other ;  but  it  is  not  so  well 
adapted  for  litter  as  rye  straw. 

Spring  Wheat. 

This  kind  is  not  distinguished  from  autumnal  wheat  bv  any  botanical  characteristic,  but  simply 
by  a  property  which  has  been  artificially  communicated  to  it,  and  of  which  it  may  be  deprived 
by  a  change  m  the  mode  of  cultivation,  via.,  that  of  coming  more  quickly  to  ear.  It  ia  not  uvrars 
bearded.  It  is  well  known  that  spring  wheat  is  often  made  to  become  autumnal.  This  cannot, 
however,  be  so  easily  efiected  with  some  varieties  aa  it  may  with  otiiers. 

Various  kinds,  both  with  and  without  beard,  have  been  cultivated.  The  beardleaa  varieiks 
have  generally  been  considered  tlie  best  It  will  be  impossible  to  decide  whetlier  or  not  certain 
kinds  of  wheat  brought  from  Tunis  or  Candia,  and  cultivated  by  Fischer,  at  Dunkelabühl,  are  de 
serving  the  high  praise  bestowed  on  them,  until  some  more  conclusive  experimenia  have  b«en 
made  on  the  subject 

Spring  wheat  does  not  require  so  stiff  a  soil  as  autumnal  wheat  but  thrives  well  on  light  land, 
provided  that  this  land  is  not  too  dry,  and  is  also  rich  in  humus  and  manure.  It  also  must  be  well 
tilled,  pulverised,  and  cleared.  The  fields  in  which  spring  wheat  can  be  sown  with  most  chance 
of  success,  are  those  in  which  weeded  crops  have  been  cultivated,  and  where  autumnal  wheat 
has  not  been  sown,  either  on  account  of  tlie  weeded  crop  having  been  got  in  too  late,  or  because 
it  in  general  forms  a  very  bad  preparation  for  spring  com. 

Spring  wheat  succeeds  better  tlian  autumnal  wheat  when  sown  after  potatoes,  provided  that  the 
soil  is  rich,  and  not  too  dry.  In  general  it  takes  the  place  of  large  barjpy.  Many  agricaltoriscs 
consider  it  to  be  exceedingly  advantageous  always  to  sow  spring  wheat  instead  of  lai;ge  barley 
after  weeded  crops,  where  the  alternate  rotation  is  pursued,  because  its  produce  wUl  invariably 
be  found  to  be  greater  than  that  of  barley ;  but  the  result  has  not  justified  the  opinion,  excepting 
where  the  soil  has  been  rich,  and  abundanüy  stored  with  humus.  There  can  be  no  doubt  but  thai 
spring  wheat  absorbs  more  nutritious  matter  than  barley.  Where  the  soil  is  poor,  the  crop  fails ; 
and  where  it  is  ricli,  it  thrives  and  exhausts  it  Autumnal  wheat  which  is  not  sown  nntil  two 
years  afterward,  and  even  the  succeeding  rye  crops  will  yield  but  a  scanty  produce,  unieaa  ihe  ex- 
bausted  land  ia  ameliorated  by  good  manuring. 

To  these  remarks  it  may  be  added,  that  apring  wheat  is  very  apt  to  fail  in  oar  climate.  Cold« 
rainy,  and  even  dnr  summers  are  injurious  to  it  In  those  years  when,  from  a  succeasion  of  alter- 
nately warm  and  dry  weather,  barley  thrives  very  well,  at  least  half  the  wheat  ears  will  be  foond 
to  bc'destroyed  by  smut  This  disease  attacks  spring  wheat  much  more  frequently  than  it  doe« 
aommnal  wheat ;  whereas  caries  aeema  to  be  peculiar  to  the  latter.  Thia  cireumatance  may  poa- 
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ubl^  Bceount  for  the  fact,  that  notwithntandin^  the  praises  lavished  on  spring  wheat  it  is  but  little 
cultnrated  in  the  north  of  Enrope  ;  indeed,  it  is  selaom  met  with  there,  excepting  in  those  places 
where  antnmnal  wheat  is  not  cultivated. 

The  period  for  getting  the  seed  into  the  ground  occurs  some  time  between  the  middle  of  April 
and  the  middle  ofMay ;  it  ahonld  not  be  sown  so  early  as  spring  rye ;  it  does  not  hi  general  ripen 
until  September.  Tlie  grain  is  smaller,  and  does  not  make  so  much  show  as  that  of  autanmal 
wbeat.  The  hnsk  is  asually  stronger,  and  the  grain  lighter,  although  the  farina  which  it  yields  is 
fally  equal  in  quality  to  autumnal  wheat.  Borne  persons  are  of  opinion,  however,  that  it  does  not 
answer  so  well  as  the  latter  when  need  for  the  purpose  of  making  bread,  hut  speak  very  highly  of 
its  qualities  when  employed  in  the  manufacture  of  starch. 

When  wheat  is  scarce,  buyers  frequently  do  not  object  to  giving  as  nrach  for  spring  as  for  au- 
tumnal wheat;  but  otherwise  they  reject  it,  and  not  entirely  without  reason,  on  account  of  the 
smollness  of  the  grain,  and  that  it  fetches  but  a  very  low  price. 

Spelt. 
Tritieum  tmUta  is  chiefly  ditainguiahed  from  wheat  hy  its  husk,  which  is  flat,  and  round  at  the 
end,  and  encloses  and  retains  the  grain  so  firmly  that  it  cannot  even  be  separated  from  it  by 
threshing;  recourse  is,  therefore,  obliged  to  be  had  to  a  mill.  It  is,  doubtless,  tliis  circumstance 
which  prevents  this  useful  grain  from  being  cultivated  in  the  north  of  Gcnnany,  where  the  mill- 
ers are  unacquainted  with  the  means  which  must  be  taken  for  the  purpose  of*^  freeing  the  grain 
from  the  husk  or  chaff. 

There  arc  various  kinds  of  spelt ;  some  v^rith  and  some  without  a  beard ;  some  grown  as  an* 
tumnal,  some  as  spring  com ;  and  these  varieties  differ  in  hue  and  color. 

There  is  no  ditlerence  between  the  cultivation  of  wheat  and  tliat  of  spelt.  The  latter  is 
stronger,  and  less  liable  to  fail  during  winter  when  sown  in  damp  situations  than  wheat :  it  grows 
higher,  is  not  so  easily  laid,  and  does  not  shed  its  grain  so  quickly ;  neither  does  it  require  so  rich 
a  soil.  It  is,  like  wheat,  subject  to  smut ;  but  does  not  suffer  so  much  from  tlie  ravages  of  that 
disease.  When  the  grain  is  separated  from  the  hnsk,  it  is  quite  equal  to  wheat  in  weight  and 
value ;  some  persons  even  assert  tliat  wheat  docs  not  yield  so  good  flour,  or  make  such  nice 
bread  as  spelt 

It  is  either  preserved  in  the  husk  or  separate  from  it ;  it  is,  however,  seldom  separated  from  it, 
unless  it  is  to  oe  used  immediately,  as  it  keeps  better  in  that  covering,  and  is  less  liable  to  be  in- 
jured by  vermin,  or  become  healed.  Sometimes  it  is  sent  to  market  in  the  husk,  at  others  not  un- 
til freed  from  it ;  in  the  former  case,  it  only  fetches  one-half  as  much  as  it  does  m  the  latter. 

It  is  sown  in  the  husk,  but  twice  as  thickly  as  wheat  In  the  south  of  Germany  it  is  more 
generally  cultivated  than  any  other  kind  of  grain. 

When  in  the  liuek,  it  may  be  advantageously  used  as  provender  or  forage  for  horses;  and  in 
places  where  the  millers  aro  not  acquainted  with  the  proper  mode  of  separatuig  the  grain  firom 
the  husk,  this  is  the  best  if  not  the  only  use  to  which  it  can  be  applied. 

One'grained  Wheat  {Einkorn  of  the  Germans.) 

Triticttm  monoeocon,  or  Saint  Peter's  wheat  vei^  much  resembles  large  flat  barley,  in  its 
general  sppearance  and  in  the  form  of  the  ear,  but  it  has  not  so  much  beard.    The  grain  is  eqnal 
m  value  to  that  of  spelt ;  but  it  is  much  smaller.    It  is  cultivated  bbth  as  spring  and  autumnal 
wheat  on  land  which  is  regarded  as  too  poor  to  bear  spelt ;  also  on  the  most  remote  crop  di- 
I   viiiionn,  and  in  places  at  a  considerable  distance  from  the  farm  buildmgs.    It  is  most  frequently 
I   met  with  in  Wirtemberg. 

t  The  species  known  to  botanists  triticvm  polonicum^  Polish  wheat,  Valachian  wheat,  Surinam 
I  wheat  &c.  has  been  derived  fh>m  the  tritieum  tnonococon.  This  variety  differs  from  all  otliers  in 
*  the  form  of  its  ears  and  grain,  both  of  which  are  long  and  narrow.  The  quality  of  the  farina  is 
about  half  way  between  that  of  wheat  and  rye  flour.  It  ripens  late,  when,  as  is  usually  the  case, 
it  is  cultivated  as  spring  com ;  in  cold  summers  it  rarely  attains  to  maturity.  It  is  much  prized  as 
an  ingredient  in  soup,  after  having  been  ground,  and  is  said  to  approach  nearer  to  the  natura  of 
rice  than  any  known  production.  It  has  not  yet  been  mode  a  marketable  commodity  among  u», 
nor  do  we  expect  to  see  it  so.      # 

Smut  or  Caries  in  Wheat  (Brand.) 

In  the  cultivation  of  wheat  and  other  species  of  the  family  of  tnltcumt,  there  is,  in  some 
countries,  nothing  that  militates  so  much  against  the  success  of  the  crops  as  those  diseases  termed 
"  smut"  and  "  caries;"  and,  conseqnenüy,  no  subject  has  so  deeply  engaged  the  attention  of  ag- 
ricoltariats,  as  the  means  of  guarding  again.st  this  evlL  Nambcrlc^s  volumes  have  been  written 
on  this  subject  in  every  known  language ;  but,  as  ^ret  very  little  light  has  been  thrown  njMn  it,  on 
account  of  the  disease  having  been  confounded  with  others  which  aro  essentially  distinct  and 
arise  from  totally  opposite  causes,  or  else  because  each  author  has  given  his  own  views  and 
opinions  only,  without  roferonce  to  tliose  of  others,  and  these  have  been  too  frequently  founded 
on  narrow  and  partial  views  of  the  subject 

We  shall  commence  by  drawing  a  line  of  distinction  between  these  two  diseases,  both  of 
which  are,  in  Germany,  comprohended  under  the  denomination  of  brand ;  the  first,  or  brand 
properly  so  called,  is  that  disease  which  the  French  designate  "  nidU"  and  the  Englirii  "«m«^." 
it  entirely  destroys  the  substance  of  the  grain,  and  nothing  remains  in  tlie  husks  but  a  blackish 
brown  dust  This  disease  is,  doubtless,  the  same  as  that  which  develops  itself  in  various  kinds  of 
grain,  and  especially  in  barley  and  other  gramineous  plants,  and  which  is  frequently  designated 
"  soot"  because  the  powder  to  which  the  grain  is  resolved  so  much  resembles  that  deposited  by 
flame,  and  is,  in  faot,  foll^  capable  of  supplying  the  place  of  actual  soot  in  tiie  preparation  of  tbe 
black  color  used  m  painting.  This  disease  attacks  wheat  more  frequently  than  any  other  kind  of 
grain,  and  often  destroys  the  greater  part  of  the  crop.    I  have  seen  a  field  of  spring  wheat,  sown 
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OD  ft  recend^r  manared  aaiidy  aoil,  in  which  I  ooold  not  dncover  oae  onele  perfect  ktiib.*  1t 
aften  shows  itself  before  the  ears  have  begun  to  form,  and  traces  of  bbckness  and  diseue  m 
visible  even  in  the  very  ntarrow  of  the  plant.  Where  this  is  the  case,  however,  the  plann  pvw 
a|>  to  their  nraal  hight,  the  ears  attain  tneir  osnal  size,  and  even  look  healthy,  although  th«r  se 
thin  and  poor.  The  husks  are  greener,  shorter,  and  rather  more  rounded.  When  the  esr  v  ap- 
pioaching  its  full  sibe,  the  black  hue  becomes  perceptible  through  the  husk ;  which  latter  u  hoc 
Dowever,  so  thin  as  in  barley,  where  it  bursts  before  the  fonnation  of  the  ear  is  nearly  oompletod. 
and  sheds  a  black  dost  When  the  wheat  has  attained  its  full  growth,  the  husks  bam,  and  tbe 
nin  and  wind  wash  away  and  carry  off  the  black  dust,  without  its  injuring  or  discoloring  the 
sound  grain.  But  where  tlie  wheat  is  cut  before  it  has  become  perfectly  matured,  and  tbe  venfaer 
is  damp,  the  ^wder  remains  in  the  husk,  is  carried  to  the  bam  with  the  wheat,  and  then  betfco 
out  by  the  flail.  In  this  manner  the  sound  wheat  becomes  blackened,  because  this  UaÄ  powder 
attaches  itself  particularly  to  that  slight  tuft  of  hair  or  down  which  exists  at  tiie  eztrenitj  d 
wheat,  at  the  bottom  of  the  line  or  cleft  which  passes  down  each  gram.    This  discolontioa.  mi- 


withstanduig  which  the  grain  remains  uniivjured,  is  called  the  tip  fie  boni  den  nagdhranis  dir 
wpitzbrandyj  and  is  very  often  confounded  with  caries.  But  it  is  neidier  more  nor  less  thu « 
mora  external  discoloration  of  the  grain,  and  has  not  the  slightest  effect  on  its  aoandnesi;  iicto- 
not,  however,  be  denied  that  it  may  tend  to  give  a  black  snade  to  the  flour,  unless  the  mia  it 
very  carefully  cleansed  before  bein^  sent  to  be  ground.  There  are  two  way«  of  deaaaof  the 
gram ;  the  first  consists  in  washing  it.  and  does  not  ii\jure  it  in  the  least  provided  that  immedf 
ately  afterward  it  is  carefully  dried ;  the  second  consists  in  threshing  tnc  grain,  mixed  wih 
bailey  chaff  or  diy  clay,  and  subsequently  separating  it  from  these  substimoea  by  paanog  ii 
several  times  through  a  winnowing  machine. 

The  disease  itself  is  not  hereditary,  nor  is  it  transmitted  through  the  mediam  of  the  aeed;  itii 
engendered  on  moist  or  exceedingly  rich  land  when  the  weather  is  damp  and  wann.  It  is  tree 
that  an  imperfect  grun  will  produce  only  a  feeble  plant,  and  such  an  one  will  undoabiedlj  be 
more  liable  to  take  disease  tlian  another  would  be ;  out  still  the  disease  is  not  hereditair  in  tbr 
actual  sense  of  that  word,  and  for  this  reason :  those  mins  which  actually  are  attacked  bj  ifai» 
disease  are  completely  destroyed,  and  the  powder  which  falls  from  them  adheres  merely  to  ^ 
exterior  of  the  otliers,  and  does  not  injure  them  in  this  point  of  view.  Bound  grain  whidi  if  orij 
disoolored  by  this  smut  powder  will  alwavs  produce  healthy  crops,  provided  that  there  are  bo 
other  cirenmstances  attending  it  which  lead  to  an  opposite  result  My  own  experience,  as  weil 
as  that  of  others,  tends  to  prove  that  not  only  the  ear,  but  the  whole  of  the  gnm  is  uttuktA  hr 
smut  No  washes  can  impede  tlie  progress  of  the  disease ;  the  beat  way  of  preventing  in  tf- 
tacks  is  to  see  that  the  seeds  are  sound  and  fully  matured,  the  sowmgs  propcny  peribrned.  the 
soil  thoroughly  drained,  and  that  species  of  manure  applied  which  is  bent  adapted  to  its  aatare. 
The  weather  and  temperature  exercise  considerable  influence  over  this  disease ;  in  one  yen  i 
will  be  scarcely  heard  of,  while  in  another  its  results  will  be  most  fatal.  There  are  aomevir- 
ticular  fields  in  which  the  crops  frequently  suffer  from  caries,  and  where  smut  is  unknown;  while 
in  others  the  the  former  disease  may  be  guarded  against,  while  tlie  latter  can  never  entacly  i>e 
eradicated. 

Caries  does  not  wholly  destroy  the  consistence  of  the  ffram,  nor  does  it  injure  its  form :  nenr- 
theless,  its  blacklsh-brown  hue,  its  smell,  and  its  nauseous  flavor  are  anfilcient  evidences  of  clnace 
and  deterioration.  This  disease  does  not  appear  to  be  devekiped  until  the  grain  begins  to  fan, 
no  traces  of  it  are  perceptible  until  after  the  period  of  flowering.  The  eare  kwk  sickly,  pallid,  td 
weak,  and  eventually  become  covered  with  dark -colored  specks.  Caries  deterioraies  the  «raai 
grain  when  any  of  the  diseased  ones  are  suffered  to  ^t  among  It;  bnt  as  those  which  un^ 
Ucked  are  lighter  than  the  others,  it  is  easy  to  get  rid  of  them  by  the  process  of  wiancmin^ 
When  this  operation  is  carefully  performed,  the  greater  part,  if  not  the  whole,  of  tlie  diaeaie^ 
grains  may  be  separated  from  the  sound  ones.  Where  only  a  few  are  left,  they  do  not  spoil  the 
flour  or  render  it  injurious  to  health ;  but  where  there  are  anv  considerable  number  of  thm,  tbcr 
communicate  a  disagreeable  flavor  to  it,  and  render  it  nnflt  mr  any  kind  of  use.  The  giaia  evei 
becomes  leas  adapted  for  the  use  of  browera  and  distillers,  and  deterioraies  &om  the  quality  d 
the  brandy  made  from  it 

The  cause  of  caries,  at  least  of  the  most  virulent  variety  of  this  disease,  exists  in  tbe  seed,  nä 
is  hereditary.  This  is  sufRciently  attested  by  tbe  fiust,  that  man|r  agricnltorista  whose  crop»  ban 
year  after  year  suffered  from  its  ravms,  have  only  succeeded  in  escaping  from  this  evil  bj  t 
most  carefiil  selection  of  the  seed,  snd  by  following  it  up  with  other  suitable  preventive  pioeei^ 
inga ;  bnt  no  sooner  have  they  ceased  to  observe  these  precantkms,  than  the  diaesse  ' 
as  badly  as  ever. 

When  perfectly  ripe  grain  which  has  never  been  attacked  by  this  disease,  has 

previously  to  being  sweated  in  the  stack,  is  then  spread  over  the  granary  in  thin  layera  caeefall^ 
moved  abont  to  expose  it  to  the  air  until  dry,  and  then  sown,  the  farmer  may  make  himself  pe^ 
fectly  euy  respecting  the  success  of  his  crop,  at  least  so  fiar  as  regards  this  disease.  All  dansee 
may  frequently  be  aivoided  in  grain  a  year  old,  which  has  been  property  treated  and  caRwl) 
preserved. 

If,  however,  this  cannot  be  entirely  depended  upon,  there  are  varioos  means  of  preveaiinf  « 
lessening  this  evil,  all  of  which  are  attended  with  greater  or  less  success. 

Some  persons  consider  it  as  sufficient  to  wash  tbe  wheat  in  clear  water,  provided  that  while  doiof 
so,  care  is  taken  to  remove  all  the  light  and  diseased  grains,  which  invariably  rise  to  the  top. 

Odien  regard  salt  water  as  more  efficacious ;  the  light  grains  being  then  more  sore  to  swiaaoe 
the  top ;  bendes,  it  cannot  be  denied  that  salt  also  acts  beneficially  in  another  way. 

The  most  really  efficacious  preventives  have  been  found  to  be  lime,  ashe^  comnaon  salt.  ^ 

*Pnnn  tU«  It  would  seem  that  this  disease  is  mnch  more  firequent  and  dangcrona  in  the  ooiih  thnkss 
die  south.  I  have  never  aaen  it  commit  anything  lake  the  ravages  above  described,  either  in  Italy,  FVaac^ 
or  Switaeitand.  [ JV«»«*  IVaaa 


ber  aod  other  saltfl^  alum,  salphate  of  iron,  and  artenic.     These  sabstanoeB  are  naed  either  nn- 
gly  or  combined,  in  ▼arioxxs  forms  and  wavs. 

The  following  ia  the  most  asual  way  of  applying  lime : — One  baehel  of  recently  daked  and 
polvcrized  lime  ki  considered  as  sufficient  for  twelve  baahels  of  seed.  The  grain  is  waslied  with 
cold  water,  from  which  the  chill  has  been  taken :  some  a^rlcalturieta  use  urine.  It  is  thrown  into 
tint  flaid  and  well  stirred  about  until  all  the  light  grains  float  on  the  surface ;  these  must  be 
skimmed  off  and  thrown  aside  as  useless.  The  wheat  thus  steeped  should  then  be  drained  for  a 
liule  while,  and  afterward  powdered  with  the  UAwly  slaked  lime ;  it  should  then  be  left  un- 
touched for  eight  or  twelve  hours,  and  thcu  stirred  up  thoroughly,  roread  out  in  thin  layers  over 
the  floor,  and  left  to  dry  -,  it  must  not  be  put  into  sacks  until  thoroughly  dry.  Many  agncultnrists 
take  equal  parts  of  lime  and  alkaline  asncs,  and  thus  produce  a  caustic  alkali,  wh!ch  mixture, 
whether  viewed  in  a  theoretical  or  practical  point  of  view,  appears  to  be  highly  efficacious.  8ome 

(»ersons  also  add  a  greater  or  less  proportion  of  common  bbIl  A  waeh  is  also  made  composed  of 
ime,  aibes  and  urine,  to  which  common  salt  is  occasionally  added,  and  the  grain  watered  with  it. 
There  are  various  manipulations  and  modes  of  proceeding  in  these  cases ;  and,  although  each 
person  attaches  particular  importance  to  his  own  plan,  they  are  all  much  the  same  in  point  of  ef- 
fect The  chief  thing  to  be  attended  to  is  to  see  that  these  pickles  are  made  as  strong  and  active 
as  possible,  and  that  the  whole  of  the  grain  is  so  thoroughly  stirred  about  that  each  individual 
seed  receives  its  due  share.  The  grain  must  be  left  under  the  influence  of  this  mixture  for  a  cer- 
tain time,  and  until  a  slight  degree  of  heat  is  perceptible  and  then  spread  out  and  exposed  to  the 
air.  Some  persona  regard  kitchen  salt  as  exceedingly  efficacious,  and,  consequently,  depend  chiefly 
upon  it :  but  the  best  authenticated  and  most  numerous  experiments  tend  to  prove  that  no  Bob- 
stances  so  fully  answer  this  purpose  as  lime  and  aahes ;  and  m  most  countries  these  are  the  cheap- 
est which  can  be  obtained. 

Solutions  of  vitriol  and  alum  have  been  very  highly  recommended ;  but  as  there  arc  as  yet  no 
authenticated  proois  of  their  efficacy,  we  shall  not  put  them  on  a  par  with  the  other  matters. 

Arsenic  is  a  very  efficient,  but  aiao  a  very  dangerous  substance,  to  make  use  of,  and,  when  em- 
ployed, most  be  confided  to  the  care  of  some  person  who  is  perfectly  aware  of  the  ftightful  eüects 
of  this  subtle  poison. 

Ahhough  these  two  diseases,  smut  and  caries,  are  completely  distinct  in  their  nature,  it  not  un- 
frequently  happens  that  both  are  found  existing  in  the  same  field ;  and  although  it  has  been 
proved  that  the  principal  cause  of  caries  is  in  the  seed,  and  that  by  a  careful  selection  or  treat- 
ment  of  the  seed  it  may  frequently  be  eradicated,  yet  it  must  be  confessed  that  it  will  often  be 
engendered,  even  where  the  seed  has  been  perfectly  sound,  by  various  causes  which  exercise  « 
peculiarly  pernicious  influence  over  vegetation ;  and,  consequently,  there  is  no  certain  means  of 
guarding  against  iL 

RYE. 

Seeale  eereale  (common  lye).  Of  this  grain  we  have  but  one  species,  and  all  its  numerous  r^ 
rieties  are  distinguisbed  b^  no  botanical  ohancteristic,  but  merely  by  some  difference  in  their  na- 
ture, occasioned  by  peculiarities  in  the  mode  of  cultivation. 


spring  rye  acquire  the  properties  that  give  rise  to  these  ttppellations,  in  the 
same  way  as  autumnal  and  spring  wheat  do :  we  have  already  described  this.  Tne  following  are 
the  properties  of  aotamnal  rye :  it  remains  kmger  in  the  ground,  grows  more  bushy,  and  does  not 
put  fortn  its  stems  or  seed  stalks  until  late  in  the  season.  We  have  one  variety  which  came  ori- 
ginally from  the  Russian  provinces  on  the  shores  of  the  Bakic,  and  which  has  all  the  properties 
of  autumnal  rye.  Those  varietiea  known  by  the  names  of  Archangel  ry«,  Norwegian  rye,  St. 
John'»  rye,  Sg^e,  are  one  and  the  same,  and  no  dissimilarity  between  them  can  be  discovered. 
I  cannot  yet  make  op  my  mind  whether  or  not  the  kind  termed  WdUackian  r^  is  of  a  differ^ 
' —     It  is  more  than  probable  that  there  has  been  some  mistake  respectug  it ;   for  fifty 


years  ago  Siberian  barley  {'h4frdeum  oaäfUJj  was  regarded  as  a  species  of  rye,  and  called  Wal- 
larhian  rye ;  and  not  six  years  ago  some  of  it  was  sent  to  me  under  that  name.  The  real  Walla- 
chian  rye  has  no  distinguishing  characteristic.  Every  Und  of  grain  which  is  for  some  years  snb- 
iected  to  a  mode  of  cultivation  similar  to  that  pursued  in  gardens,  and  the  seed  of  which  has 
been  carefully  selected,  undergoes  some  changes  ia  its  nature ;  but  it  is  not  difficult  to  foresee 
that  when  it  oomes  to  be  again  cultivated  in  the  open  field,  the  existence  of  these  alterations  will 
be  of  short  duration. 

That  kind  of  rye  which  comes  to  us  from  the  Russian  provinces  on  the  borders  of  the  Baltic, 
and  the  German  name  of  which  may  be  translated  "  bushy  rye,"  is  far  superior  to  others.  It  re- 
sists inclement  weather  better,  grows  fuller  snd  higher,  is  not  so  easily  laid,  and  when  sown  on  a 
^ood  sou  with  proper  care,  always  yields  a  large  anioont  of  produce.  It  must,  however,  be  got 
mto  the  around  before  the  end  of  September.  If  sown  later,  or  on  poor  ground,  those  advantages 
will  not  oe  so  manifest  It  pnu  forth  its  blade  and  stems,  flowers,  and  ripens  much  later  than 
common  rye ;  and  m  order  to  have  it  ready  for  reaping  about  the  same  time  as  the  other,  it  must 
be  sown  very  earl^r.  This  variety  undergoes  no  alteration.  I  havo  been  unable  to  perceive  the 
slightest  degeneration  even  when  it  has  grown  near  enough  to  other  kinds  of  xye  to  receive  the 
pollen  blown  from  their  stamens. 

Land  containmg  a  large  proportion  of  sand  is  best  adapted  for  rye,  which  is  the  only  grain  that 
ccm  be  cultivated  on  a  soil  containing  eighty-five  paru  in  a  hundred  of  sand,  or  more,  w  ith  us, 
land  of  this  natore  is  always  called  lye-Iand.  Soils  containing  less  than  eigh^-five  parts  in  a  hun- 
dred of  sand  are  also  adapted  for  that  production  of  rye. 

The  richer  the  land,  the  more  vigorous  and  luxuriant  will  the  rye  be.  This  grain,  however, 
answen  on  poor  land,  which  wheat  does  not  But  this  depends  much  upon  the  nature  of  the 
land,    fiandy  soils  oart  with  their  humus  so  much  more  easily  than  clays  do. 

If  an  exhausted  field  or  portion  of  land  be  left  in  repose  for  some  years,  it  will  collect  sufficient 
nntritioa  to  enable  it  to  bear  a  crop  of  xye,  though  it  must  be  admitiad  that  it  will  only  be  a  poor 
one. 
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Neither  is  rye  so  liable  to  be  injared  by  any  acidity  in  the  soil  as  wheat  or  barley  wooldbe,  nd. 
oonseqaently,  it  may  be  coltivated  on  marshy,  or  heath  and  forze  land,  which  has  beea  dniDed. 

Rye  may  therefore  be  regarded  as  the  most  precious  gift  of  God  to  the  inhabitants  of  aadjad 
poor  coantries ;  without  it,  many  districts  would  have  been  uninhabitable. 

The  degree  of  preparation  bestowed  on  the  rail,  and  the  nature  of  the  crop  which  precsdeitbe 
rye,  are  not  of  so  mucli  consequence  as  these  points  would  be  if  wheat  were  to  be  sown.  A  «ndj 
soil,  such  an  one  as  is  best  fitted  for  the  production  of  rve,  reonires  but  three  plowingi;  wlnle 
more  tenacious  soils  amply  repay  the  expense  of  a  fourth,  by  tne  increased  amount  of  ynäa» 
which  they  then  yield-  • 

Those  preparatory  crops  which  are  advantageous  to  wheat,  are  equally  so  to  rye  wbea  ii  b 
sown  on  me  aoils  on  which  they  can  be  cultivated.  A  diminution  in  tne  produce  of  the  rye  crop 
is  almost  invariably  observed  when  it  is  made  to  succeed  potatoes  or  linseed. 

Rye  bears  being  sown  on  the  stubble  of  some  other  grain,  or  even  on  its  own,  much  better  dm  ( 
wheat  does.  It  is  also  well  known  that  in  some  countries  rye  is  sown  three  or  ibur  timet  is  nc  ( 
eession  on  the  same  land  ;  but  the  crops  thus  rai^d  are  so  miserably  poor  that  all  unprejudiced  { 
persons  have  discarded  such  a  rotation.  Not  even  rich  and  repeated  ameliorations  can  prevw  \ 
the  produce  in  grain  from  falling  off  sadly,  although  the  straw  may  vegetate  luxuriantly.  Alij 
those  isolated  cases  which  are  brought  forward  for  the  purpose  of  proving  that  the  seooad  cnp  j 
has  been  finer  tlian  the  first,  and  of  defending  this  mode  of  proceeding,  cannot  overcome  ^pmi ' 
experience,  and  might,  if  investigated,  be  very  easily  explained  away.  New  manure,  boried  a , 
short  time  onlv  before  the  sowing  took  place,  and  the  decomposition  of  which  had  been  prewnH  ' 
by  drouth  or  numidity,  would  always  be  injurious  to  the  first  crop,  while  it  would  fiivor  ifae , 
vegetation  of  the  succeeding  ones. 

This  mode  of  proceeding  may,^  however,  be  excused,  where  the  ground  is  only  fit  ferthe  pt»  , 
duction  of  rye,  and  where  straw  is  worth  as  much  or  more  than  grain. 

It  is  true  that  it  is  not  absolutely  necessary  to  pay  so  much  attention  to  the  choice  of  the  snd  Kir : 
a  i^e  as  for  a  wheat  crop ;   nevertheless,  perfect  and  ripe  seeds,  free  from  disease,  will  liwin  | 
folly  re^ay  the  attention  bestowed  on  their  selection.    Rye  can  only  bear  a  very  light  coveriB«  o' 
earth:  if  sown  too  deeply  in  the  ground,  and  esi>ecially  where  the  soil  is  tenacious,  it  will  cki  ^ 
be  unable  to  germinate,  and  will  perish.    This  is  the  reason  why  it  is  so  dangerous  to  buzy  m 
with  a  plow :  I  have  experienced  this  to  my  cost     If  the  soil  is  very  dr>',  and  remains  n  tifer  1 
the  sowing  has  taken  place,  rye  sown  in  rows  may  have  some  advantages  o^ver  that  wfaicb  ht  • 
been  sown  by  broadcast,  because  it  shoots  up  more  evenly  and  e<^ually.    But  as  the  kind  of  tf» 
perature  which  will  succeed  to  the  sowings  cannot  be  foreseen,  it  is  always  most  prudent  to  hvt 
recourse  to  the  harrow,  unless  the  seed  is  to  be  buried  by  passing  the  extirpator  superfiddly  on; 
the  ground,  which  mode  of  proceeding  is  certainly  preferable  to  an^^  odier.  j 

In  our  climate,  the  best  time  for  getting  the  seed  into  the  ground  is  somewhere  between  it  < 
middle  of  September  and  the  middle  of  October.  In  some  countries,  however,  the  rye  ii»*i ! 
fai  the  open  field  during  the  whole  of  the  winter,  and  even  up  to  the  end  of  Febraary.  ud  i: ; 
times  with  great  success.  This  is  done  to  enable  it  to  benefit  by  the  ameliorations  bestowed  oa  : 
the  land  in  tne  winter. 

Many  impartial  observers  assert  that  the  latest  sowings  are  those  which  can  be  most  depei»^^ 
upon ;  nut,  on  the  other  hand,  the  crops  are  never  so  large  as  those  obtained  from  eariier  nwa«  ; 
where  they  do  succeed.  The  worst  period  for  getting  the  seed  into  the  ground  is  from  the  ni^ 
die  of  October  to  the  middle  of  November.  But  the  bushy  rye,  of  which  I  have  already  m»^ . 
mention,  must  always  be  sown  early  in  the  year ;  in  fiict,  it  can  scarcely  be  got  into  the  nvn^ ; 
too  soon.  I  have  even  sown  it  in  the  middle  of  June  wiüiout  its  coming  up  uiat  year.  Wbti 
not  sown  until  October,  it  grows  very  feebly ;  and  its  lateral  shoots,  being  behindhand  wben  ük 
ears  begin  to  form,  remain  poor  and  weak. 

From  eighteen  to  twenty  metzen  of  rye  are  generally  sown  per  acre.     Wlien  hoAj  rn  * 
•own  in  August,  or  about  the  beginning  of  September,  tram  twelve  to  fourteen  metxen  of  ««>• 
will  be  quite  sufficient,  if  it  is  sown  evenlv  and  regularly.     It  ffrow»  so  full  and  luxmiaiitly  dsr 
three-fourths  of  the  plants  are  choked,  and  but  one-fourth  remam.    In  the  spring  the  field«  <i^  , 
look  so  clear  that  those  &rmers  who  are  not  accustomed  to  this  grain  blame  tnemsetves  for  bsrc/ ; 
been  too  stingy  with  their  seed.     But  it  would  have  been  just  the  same  if  diey  bad  sows  it  n^'^ ' 
thickly,  for  in  the  autumn  the  plants  increase  and  grow  so  full  that  ther  push  against  escfa  otbcf 
each  one  puts  fortli  ten  or  twelve  blades  or  more,  and,  provided  the  soil  is  rich  and  the  weatbera 
vorable,  ine  whole  field  appears  closely  covered  with  a  luxuriant  crop.    As  this  kind  of  lye  oooe« 
up,  puu  forth  its  leaves  and  shoots  much  later  than  any  other,  it  often,  in  May,  appean  to  be  ver? 
mncn  behind  other  crops  in  pomt  of  veaetation,  but  before  June  is  over  it  has  for  ■<>n'**^f^'!f 

Rye  crops  are  equally  as  much  benefited  as  wheat  by  being  harrowed  in  the  springr.  e^iew 
where  a  hard  crust  has  formed  over  the  surface  of  the  soil ;  but  this  tillage  or  cuitivaticn  » te^  ' 
bestowed  on  it     Harrowing  is  exceedingly  beneficial  to  rye,  even  where  the  soil  is  of  a  very 
aandy  nature ;  but  in  these  cases  the  operation  must  be  performed  with  light  wooden  bsno«^ 
and  not  until  the  plants  have  put  forth  their  strong  roota.    Where  these  latter  have  been  vn^  ; 
by  frost,  especially  from  a  spongy  soil,  or  uncovered  by  the  wind,  it  will  be  better  to  use  a  rolL    \ 

The  flowering  season  is  a  more  critical  period  for  rye  than  for  any  of  the  other  cereals:  otf 
can  the  farmer  reckon  with  any  certainty  on  the  success  of  his  crop  until  this  has  pM^^d.  \ 
white  frost  coming  on  about  the  flowering  time  may  wholly  or  partially  prevent  the  fonasöosoj 
the  grain.  This  evil  fiteqnently  only  attacks  the  hedges  of  the  field,  or  those  parta  most  ezpM^  ^ 
to  the  wind,  and  fiiequently  only  injures  one  side  of  the  ears,  vis.  that  one  next  to  the  q<tf|"  , 
whence  the  wind  comes.  Where  this  has  been  the  case,  the  ear  loses  color,  the  potatt  of  toe , 
liusks  pucker  up,  and  the  husks  are  found  to  be  emptv. 

Rainy,  damp,  or  very  windy  weather,  occurring  about  the  flowering  season,  has  a  pernicio" 
influence  on  rye.  Occasional  showera  do  it  no  harm,  even  when  they  are  tolerablpr  fre<^a«A  pn>^ 
vided  that  there  are  a  few  hours  of  warm,  sonny  weather  between  each ;  for  durvg  rsia  tbe  r}« 
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cloMt  ap  its  Talireflk  tnd  when  the  flan  afterwArd  come«  oat,  the  antben  Bpring:  up  so  Tifjoioiisly 
that  the  pollen  from  the  stamens  covers  the  6eld  like  a  thick  doad.  Bat  darings  continnoos  rains 
the  anthen  undergo  an  alteration  in  the  valves,  and  rot;  or,  at  any  rate,  impregnation  does  not 
take  place ;  or  if  it  does,  the  embryo  of  the  grain  is  potreiied  and  lost  It  is  thas  that  the  disease 
termed  the  spar  or  ergot  of  rve  is  engendered,  and  that  carioas,  blackish,  violet-colored  excres- 
cence formed  which  is  so  well  kno^vn,  and  of  itself  appears  to  be  of  no  conseqaence^  bnt  when 
swallowed  in  large  qaantities,  and  especially  while  vesh,  occasions  sach  dangeroos  and  mortal 
diseases  in  both  men  and  animals. 

Strong,  vigorotis  rye  is,  however,  better  able  to  resist  the  influences  of  fineign  causes  even  dur- 
ing the  flowering  season,  than  weak  and  sickly  plants  are. 

When  the  flowering^  time  is  over,  it  will  be  easy  to  discover  whether  fecundation  has  been  ac- 
complished or  not,  or,  in  other  words,  whether  or  not  the  husks  contain  their  ^in :  it  is  only  ne- 
oesaaiy  to  hold  the  ears  op  to  the  light  in  order  to  ascertain  this,  because  the  impregnated  valves 
appear  transparent  But  as  with  rye  the  flowering  process  proceeds  but  very  slowly,  it  ii  as  well 
not  to  be  in  too  great  a  burr}'  to  calculate  the  probable  success  of  the  crop,  lest  we  form  an  erro- 
neous judgment  When  the  plant  is  farther  developed,  the  empty  husks  will  be  felt  on  passing 
the  hand  over  each  ear. 

Rye  is  ripe  when  the  straw  becomes  pale ;  when  its  yellow  hue  fades  almost  to  white,  and  the 
knots  have  lost  every  trace  of  green :  the  grain  is  hard,  easy  to  be  detached,  and  falls  out  on  the 
plants'  being  struck  or  shaken.  Bnt  Cato's  maxim  must  always  be  observed  with  regard  to  lye : 
Oraculum  etto  biduo  eitiut,  quam  biduo  »eriu$  meiere,  (get  m  your  harvest  two  days  too  soon 
rather  than  two  days  too  late}. 

On  land  of  tolerable  quality,  and  which  from  its  nature  is  as  well  adapted  for  rye  as  for  wheat, 
the  average  produce  of  these  two  kinds  of  gram  will  be  nearly  or  quite  the  same  in  volume.  I 
have,  however,  never  known  an  instance  in  which  a  rye  crop  averaged  more  than  twenty-two 
bushels  per  acre ;  while  much  larger  crops  of  wheat  are  fieqnently  obtained,  although  it  must  be 
confessed  that  it  was  from  land  much  too  stiff  for  rye.  Twelve  bushels  may  be  regarded  as  a 
venr  fair  amount  of  produce ;  but  now  and  then  the  crop  barely  yields  three  bushels  per  acre. 
Where  it  is  less  than  this^  it  may  be  said  altogether  to  fail ;  a  soil  on  which  this  is  usually  the  case, 
hardly  repays  the  expense  of  sowing  it,  and  nas  no  nominal  value  as  arable  land. 
The  weight  of  a  bushel  of  good  rye  is  from  seventy-six  to  eighty-six  pounds. 
Next  to  wheat,  rye  may  be  said  to  contain  the  largest  amount  of  nutritive  matter  of  any  of  the 
cultivated  cereab.  It  contains  an  aromatic  substance,  which  seems  to  adhere  more  particularly 
to  the  husk,  since  that  agreeable  taste  and  smell  peculiar  to  rye  bread  are  not  perceptible  in  that 
which  is  made  of  m  flour  that  has  been  passed  through  a  very  fine  bolting  cloth.  The  smell,  as 
well  as  the  blackisn  hue,  may  be  restored  by  means  of  a  decoction  of  rye  bran  in  warm  water 
used  in  making  the  dough.  This  substance  appears  to  facilitate  digestion,  and  has  a  peculiarly 
strengthening,  refineshing[  and  beneficial  effect  upon  the  animal  frame. 

In  places  where  rye  is  the  chief  article  of  food,  the  price  of  this  grain  is  not  so  variable  as 
it  is  in  others,  or,  at  any  rate,  it  remains  more  in  accordance  with  the  abundance  or  scantiness  of 
the  crops.  Foreign  demand  has  in  this  country  but  a  very  indirect  influence  on  its  price.  With 
us.  rye  regulates  the  price  of  all  other  products;  and  even,  by  the  wages  of  manual  labor,  the 
price  of  all  kinds  of  manufactured  comznodities.  The  circumstances  of  me  locality  may  be  such 
as  to  render  it  more  advantageous  to  grow  other  products^  but  the  demand  for  rye  is  always  most 
regular  and  certain.* 

All  soils  containing  an  excessive  proportion  of  sand,  and  which  arc  not  too  much  exposed  to 
humidity,  wiU  be  found  to  bear  better  crops  of  rye  than  of  any  other  kind  of  grain,  provided  that 
the  sowings  are  carefully  executed. 

This  grain  exhausts  land  much  less  than  wheat  In  a  previous  section  we  have  admitted, 
as  a  general  principle,  that  ire  absorbs  thirty  parts  in  a  hundred  of  the  nutriment  contained  in 
the  soil.  As  this  grain  yields  a  larger  quantity  of  straw  than  any  other,  it  will,  if  this  straw 
is  reduced  to  manure,  restore  a  larger  portion  of  the  nutriment  which  it  has  absorbed  than 
any  other ;  besides,  its  straw  is  peculiarly  adapted  for  all  the  purposes  of  an  agricultural  under- 
taking[. 

Spring  rye  is  simply  a  variety  of  autumnal  lye,  and  may,  as  I  have  before  observed,  easily  be 
changed  into  autumnal  lye.  It  is  generally  made  use  of  to  replace  the  latter,  when  it  has  been 
impossible  to  sow  the  seed  in  time ;  and  the  ground  is  not  fit  for  any  other  kind  of  grain,  and 
especially  for  the  purpose  of  deriving  benefit  from  the  msnure  be^wed  on  the  soil  during 
wmter.  It  thrives  well  on  land  which  is  too  sandy  and  too  dry  for  barley  or  oats.  After  pota- 
toes or  autumnal  rye  which  has  failed,  spring  rye  succeeds  admirably,  provided  that  it  has  been 
sown  as  early  as  possible,  and  in  a  soil  propeny  prepared  for  its  reception. 

Spring  rye  otherwise  seldom  yields  an  amount  of  produce  at  all  equal  to  that  of  automnal 
rye,  and  sometimes  altogether  fails.  Its  grain  is  small,  and  has  a  very  thin  husk ;  but  contains 
each  excellent  flour,  as  to  cause  it  frequently  to  fetch  a  higher  price  than  autumnal  rye. 

It  ought  to  be  sown  early,  viz.  either  at  the  end  of  March,  or  about  the  beginnmg  of  April ; 
aatamnal  lye  should  be  sown  at  the  commencement  of  March.  Spring  rye  is  not  nnfreoueotly 
sown  on  the  stubble  of  autumnal  rye.  after  an  amelioration  of  fresh  manure.  The  soil  Is  only 
prepared  for  this  kind  of  sowing  daring  the  cold  and  wet  winter  months ;  consequently,  dog's- 
tail  grass,  bent  grass,  and  other  varieties  of  agrostU,  multiply  rapidly.  In  general,  no  fields  are 
ibaikd  to  be  so  infested  with  weeds  as  those  in  which  rye  is  chiefly  cultivated.  Such  land  has 
benoe,  often,  and  very  unjustly,  been  accused  of  bemg  disposed  by  Mature  to  produce  bent  grass. 


*  Ulis  remsik  is  chiefly  apptteable  to  th«  north  of  Qermany.  or  to  countries 
•hJoOj  on  rye,  which  is  not  generally  the  esse  either  in  Prance  or  Switzertsnd. 


the  inhabitants  live 
[Fttmek  7V«u. 


There  ire  fiv«,  or,  some 


BARLEY. 
Bftj,  gix  tpecieM  or  sabspecies  of  bariej  tctnaHy  known  t 


.  -Common  or  qning  bariev. 
.Two-ro«rcd  or  long-eared  bnley. 


1.  Horitwm  vuigmn 

%         "        diatieko% 

3.         "        exUgte Siberian  bariey. 

A.         -       nudum Flat,  naked  barley. 

5.         "       keratrichou Six-rowed  or  winter  bailej. 

6L         "       tte€riton. Sprat  or  battledore  bailey. 

An  «peciefl  of  barley  reqatre  a  light,  rich,  loamy  soil,  which  retains  moistare.  without  bowrer, 
BalKßring  from  damp ;  a  sou  which  contains  from  fifty  to  nxty-fire  parts  in  a  faandred  oToimj.u^ 
Aie  rest  chiefly  clay.  If  having  the  former  of  these  proportions  it  is  sitaated  in  a  dirpoatk».  asd 
bavingthe  latter  in  a  moist  one,  it  will  be  rendered  still  more  adapted  for  the  prodaccioD  of  ha- 
ley.  This  kind  of  grun,  however,  thrives  wonderfnllv  well  on  more  clayey  or  stifler  soils,  wbeff 
thiere  is  a  suflBcient  qaantiw  of  hamas  to  prevent  the  land  from  being  too  lenacions ;  in  tboit  a 
land  which  may  be  classed  among  good  wheat  lands.  If  the  cla;^ey  soil  contains  a  oeitam  qm- 
tUry  of  lime,  and  the  proportion  of  clay  in  it  is  soflBciently  diminished  to  rendcn"  it  ligbt,  viti^^ 
ceasing  to  be  consistent,  it  will  then  he  pecoliarly  adapted  for  barley ;  and  the  more  m  ftoa  ibe 
time  purging  the  soil  of  its  acidity,  which  latter  quality  militates  against  the  ancceas  ofbsriej-  Oa 
the  other  hand,  in  moist  sommers,  barley  will  be  foand  to  succeed  very  well  on  land  in  vhiä 
sand  la  the  predominating  ingredient,  and  where  it  is  found  in  the  proporcioB  of  from  70  loTi 
parts  in  a  hundred ;  provided,  however,  that  the  soil  is  in  tolerably  gooa  conditioiL  BotdoriBf ' 
dry  summers  the  crops  of  barley  would  iail  on  soch  land ;  consequently  its  produce  can  neva  W 
depended  on.  A  poor,  tenacious,  moist,  cold,  add  soil  is  by  no  means  proper  foar  barley,  nor  wü 
diat  grain  often  succeed  when  sown  upon  it  { 

Land  in  which  barley  is  to  be  sown  must  be  thoroughly  looaened  and  pulverised.  Wbea,  a  \ 
usually^  happens,  it  is  sown  on  the  stubble  of  autumnafgrain,  the  land  must  be  plowed  at  ktf , 
three  times  for  its  reception ;  but  where  the  soil  has  been  thoroughly  looaeoed  during  the  pi»  J 
ceding  year  by  weeded  crops,  one  plowing  will  be  quite  sofBcient 

If  those  crops  bv  which  me  barley  was  preceded  have  not  loft  a  sufficient,  or  indeed  t  caasi  ] 
erable  quantity,  of  nutriment  behind,  an  amelioration  oompoaed  of  manure  which  has  nader^  | 
iermentalion  must  be  bestowed  upon  the  soil.  The  tender  nature  of  this  grain  rende»  it  tec» , 
saiy  that  the  nutrition  intended  ior  it  should  be  easy  of  digestion,  and  propeiiy  prepared  ix  tsä  | 
adapted  to  its  organs.  [ 

Barley  is  not  expost?d  to  any  particular  disease  excepting  amnt,  and  that  aeldom  injints  i  i 
much.  Those  ears  which  are  attacked  by  it  are  chiefly  the  eariy  ones,  and  then  it  appean  bs  if  ^  i 
whole  field  was  covered  with  diseased  pumts ;  but  wlien  the  healthy  ears  attain  maturity.  KuteH  ( 
any  trace  of  the  others  remain.  Pickling  and  liming  havo  no  efiecC  on  this  land  of  anat  wbaifenr ) 
All  those  kinds  of  barley  which  are%soally  sown  in  the  spring,  support  and  requires  tokn^  j 
thick  covering  of  earth ;  they  may  be  buried  by  a  shaUow  plowing  of  three  or  four  inches  dccf 
and.  in  fact,  when  sown  on  a  very  light  soil,  must  bo  placea  at  this  depth  beneath  the  mA»  ] 
The  land,  however,  must  always  Hrst  be  allowed  to  get  thoroughly  dry  i  with  us  nodiing  ii  »■«  ( 
conducive  to  the  success  of  this  grain  than  a  period  of  dry  weather  succeeding  to  the  sowin^.  ( 
Perfectly  ripe  seeds  which  have  not  become  heated  in  the  granaiy  will  always  piodnc«  boi:^  j 
plants ;  they  mast,  however,  be  carefully  sifted  and  washed,  to  separate  them  from  those  «edi , 
of  weeds  which  usaally  grow  so  fast  among  barley.  When  this  has  been  done,  and  the  lecd  s  j 
sown  early,  twelve  or  fourteen  metzen  per  acre  will  answer  aa  well  as  twenty  or  t^'enty-t«« , 
would  otherwise  do,  especially  where  large  bariey  is  sown. 

Barley  becomes  very  thick  and  bushy  where  it  has  aufflcient  space,  but  when  crowded  d«  < 
plants  are  weakly.  Small  barley  may  oe  sown  much  more  thickly,  as  the  plants  are  never  » f^l ! 
and  bashy  as  those  of  large  barley.  j 

Should  heavy  rains»  which  harden  the  ground,  come  on  after  the  seed  has  been  sown,  a  hino«  | 
must  be  passed  over  the  soil  as  soon  as  it  becomes  dry,  and  before  the  bariey  begins  to  spring  «^  i 
in  order  to  break  the  cmst,  which  otherwise  often  impedes  the  growth  of  Üie  plants,  being  toobtf^  i 
to  admit  of  their  forcing  their  way  through.  j 

After  the  barley  has  began  to  appear  above  ground,  it  is  often  very  dangerous  to  uaieB«  { 
of  the  harrow,  as  the  plants  are  as  brittle  as  glass.  This  operation,  if  performed  at  all,  inut  be 
very  carefully  managed ;  a  light  wooden  harrow  used,  and  tlie  latter  part  of  the  day  or  the  ev«»^ 
ing  chosen  for  the  purpose. 


Commoriy  or  spring,  or  small  quadrangidar  Barley. 

This  species  is  repfarded  as  best  adapted  for  poor  land,  and  henoe  has  been  designated  the  ^ 
ley  of  sandy  soils ;  it  will,  however,  succeed  equallv  well  on  clayey  soils,  provided  they  are  ntf 
and  the  weather  is  fovorable  to  it,  but  not  better  tnan  large  barley.  It  baa  six  rowi^  and  ooo*^ 
quently  its  ear  is  in  the  form  of  a  square,  having  two  wide  and  two  narrow  sides. 

It  is  vBr3r  delicate ;  a  sharp  frost  will  destroy  it,  and  it  suffers,  more  or  less,  from  every  in*«J 
enoy ;  but  it  is  to  be  hoped  that  by  being  sown  generation  after  generation  in  our  climate.  '^^^ 
eventually  become  stronger  and  more  robust  This  kind  of  barley  occupies  but  a  very  ebort  ^ef^ 
in  its  vegetation ;  in  nine  or  ten  weeks'  space  it  comes  out  of  the  sack  as  seed,  and  i"^™!.^,^ 
again  as  new  grain;  on  this  account  it  is  frequently  not  sown  until  the  middle  of  Jane.  IiJ|^ 
weather  which  then  succeeds  is  warm  and  properly  moist,  the  crop  may  turn  out  better  even  tw 
large  barley,  which,  from  the  length  of  time  it  takes  in  vegeuting,  seldom  meets  with  a  ^^"^^ 
fiivorable  state  of  temperature.  But  notwithstanding  the  most  favorable  appearance^  TtJ!^ 
ley  frequently  doea  not  turn  out  well,  especially  if  there  is  any  lack  of  humidity  at  the  period  vo^ 
tte  ear  is  beginning  to  be  developed ;  on  an  average  it  cannot  be  said  to  yield  as  good  an  •b^*'' 
of  produce  as  lam  barley. 

In  the  trionnialrotation  in  which  a  very  imperfect  fallow  only  is  bestowed  on  the  aatainsil6<A 

Ji'i?) -J 
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and  where  the  prepamtion  of  the  flelda  isnot  conmenced  until  Jvly,  thia  barley  preaenta  the  gfeafc 
advantage  of  not  reqairing  to  be  town  early ;  in  case«  of  ncoeasity,  even  the  end  of  Jane  may  not 
be  too  late.  Thus,  in  favorable  seaaona  it  admits  of  the  land  beinj^  half  fallowed,  by  which  meana 
the  soil  is  polverized  and  aerated,  and  the  weeds  destroyed ;  this  is  often  mach  more  beneficial  fo 
the  land  tlian  a  late  fallow. 

The  proper  period  for  catting  most  be  carcfally  watched  and  embraced ;  the  plants  mast  not  be 
suifcrea  to  attain  to  absolute  maturity,  especiallvthe  later  shoots;  becaase  the  ears,  being  support- 
ed by  very  thin  and  brittle  stems,  snap  off  and  fall  to  the  ground.  When  the  grain  ceases  to  be 
milky,  but  may  be  compressed  between  the  fingers  like  wax,  and  moat  of  the  ears  arc  of  a  yellow 
color,  the  period  has  arrived  for  cutting. 

If  thero  is  then  any  danger  of  the  grain  being  shed,  it  should  be  mown  while  the  dew  is  oo,  and 
got  in  with  every  precantion. 

This  barley  weighs  less,  and  3rieldsmach  less  farina,  than  large  bariey.  A  bushel  aeldom  weighs 
more  than  from  56  to  64  lbs.  Its  price  is  low,  not  only  because  its  intrinsic  value  is  inferior  to  that, 
of  largo  barley,  but  also  because  brewers  are  more  accustomed  to  the  latter,  and  prefer  it  Small  * 
barley  cannot  be  mixed  with  the  larp^e  and  used  for  making  beer,  because  they  do  not  both  ger- 
minate at  the  same  time  ;  therefore  it  is  in  little  request,  and  at  present  is  hardly  used  for  any- 
thing but  feeding  horses.  Its  straw  appears,  even  in  weight,  to  be  less  abundant  than  that  of  any 
other  grain. 

TuKMTOVjed^  long^earedf  or  large  flat  Barley, 

Manv  farmers  consider  that  this  kind  only  thrives  on  clayey  soils,  but  I  have  oiVen  cultivated  it 
on  lana  oontainmg  more  than  sixty-two  parts  in  a  hundred  of  sand,  and  usually  with  mator  suc- 
cess thsn  small  barlev,  provided  that  I  ^t  it  into  the  ground  about  the  end  of  Maren  or  the  be- 
ginning of  April,  with  previously  plowmg  the  land,  but  contenting  myself  with  burying  it  by 
meana  of  an  extirpator,  m  land  which  had  been  tilled  to  a  considerable  depth  and  thoroughly  im- 
pre^^ted  with  humus,  lor  a  weeded  crop.  Where  these  conditions  have  been  carefully  ob- 
served, I  have  never  known  the  crops  entirely  to  fail ;  and  the  smallest  quantity  which  I  have  ob- 
tained in  these  cases  has  been  six  bushels  per  acre,  and  that  in  the  summers  of  1809  and  1810,  when 
barley  suffered  so  much  from  drouth,  especially  about  the  period  of  the  formation  of  the  ear.  I 
have  occasionally  obtained  as  much  as  fifteen  bushels  per  acre  from  a  soil  thus  tilled  and  pre- 
pared :  but  then  it  was  in  excellent  condition,  and  the  season  was  highly  favorable  to  it  Conse- 
quently, I  decidedly  prefer  krge  to  small  barle>r  in  any  rotation  which  is  adapted  to  this  grain. 

Large  bariey,  when  sown  early,  suffers  but  little  from  frost ;  and  even  when  the  tips  of  the 
leaves  torn  yefbw,  it  has  not  sustained  any  great  injury.  When  sown  on  a  sandy  soil,  the  leaves 
will  often  assume  a  yellow  thige  during  dry  weather,  but  the  plants  are  not  the  worse ;  all  that  is 
reqQÜnäd  is  a  little  moisture  at  tke  period  when  the  ears  are  beginning  to  form,  this  being  the  most 
eritica)  period.  But  if  the  plants  mm  yelfew  firom  excess  of  moisture,  which  is  too  often  the  case 
in  low,  damp  situations,  they  will  inevitably  perish. 

In  large  agricultural  undertaking  where  it  has  been  sown  pretty  early,  one  thing  attending  it 
ia  very  ineonvenient;  namely,  that  it  ripens  about  the  same  time  as  the  rye;  and  although  it  is  less 
apt  to  shed  its  grain  than  small  barley,  the  laborers  must  be  taken  off  the  rye  in  order  immediate- 
ly to  cut  it  This  circumstance  may  be  an  inducement  to  sow  it  later  in  the  wprinx,  and,  on  clayey 
aoils^  even  aa  late  as  the  beginning  of  May  -,  and  to  sow  small  barley  on  the  sandy  soils.  When 
large  barley  is  ripe  a  bushelof  it  will  weigh  70  and  odd  pounds. 

Siberian,  or  quadrangular  naked  Barley. 

Botanists  regard  this  as  a  variety  of  the  kordeum  vulgare,  or ,  small  quadrangnlar  barley,  and 
believe  tibat  it  always  retains  a  disposition  to  resume  its  original* form.  I  have  my  doubu  on  this 
point,  although  now  and  then  some  of  the  grains  strongly  resemble  those  of  small  barley ;  these, 
nowever,  are  such  as  have  not  attained  theur  full  growth,  cannot  separate  themselves  from  their 
valves,  and  either  do  not  germinate  and  appear  above  ground  at  all,  or  else  produce  Siberian  barley. 
But  as  it  frequently  is  almost  impossible  to  distinguish  between  our  cultivated  specie^  we  cannot 
come  to  any  determination  on  the  point 

Siberian  is  distinguished  from  small  barley  by  its  plants  being  fialler,  more  bushy,  and  putting 
forth  more  blades,  even  when  both  kinds  are  grown  on  the  same  soil,  and  the  plants  sown  at  equal 
distances  from  each  other.  The  stems  which  bear  the  ears  are  Dwch  thicker  than  those  of  hvge 
barley.  The  ear  is  longer  than  that  of  small  barley,  and  contain»  a  greater  number  of  stains ;  but 
the  most  distinguishing  characteristic  is,  that  when  the  ear  ripens,  the  beard  fallsoff,  ana  the  grains 
separate  themselves  from  the  valves,  and  sssume  a  different  form  fix>m  that  of  other  kinds  of  bar- 
ley.   Where  the  soil  is  rich,  the  ears  of  this  barley  are  usually  six-rowed. 

From  its  grain  being  naked,  and  having  an  appearance  dimrent  to  that  of  barley  in  general,  it 
has  been  ouled  wheat  rye,  barley-wheat  &c. ;  and  also  David's  com,  Jerusalem  corn,  and 
Egyptian  or  WaUachian  com.  Qaspard  Bauchin  termed  this  kind  of  barley  zeopyron  ovtrüico 
speuwm. 

As  Siberian  barley  has  long  been  known  to  both  agriculturists  and  botanists,  it  seems  at  first 
sight  strange  that  it  should  not  be  more  generally  cultivated  on  fertile  suis.  Nevertheless,  when 
we  come  to  consider  what  are  the  conditions  requisite  to  ensure  its  success,  we  cea^ie  to  wonder  that 
slarald  not  be  so.  It  unites  in  itself  all  that  can  render  spring  com  recommendable.  It  is  strong ; 
its  produce  is  certain ;  it  grows  thickly ;  the  stem  which  bears  the  car  is  stiff,  it  yields  a  consider- 
lÄ^le  quantity  of  nutritious  grain ;  its  straw  is  excellent  and  fully  equal  to  that  of  wheat  straw  ; 
and,  upon  the  whole,  it  is  much  more  productive  than  large  barley.  But  it  requires  a  fertile,  rich 
and  well-tilled  soil ;  and  as  my  friends  have  always  cultivated  it  alter  their  fallow  crops,  I  cannot 
say  whether,  if  sown  on  the  stubble  of  some  other  grain,  would  yield  so  much  better  than  all  other 
kinds  of  barley,  which  it  certainly  does  in  the  cases  I  have  named.  It  must  also  be  got  into  the 
ground  as  early  as  ] 
(1049) 


I  possible,  in  order  to  allow  it  time  to  come  up,  and  put  ibrth  its  leaves  and  stems 


before  the  warmth  of  the  weather  indaces  the  fomatkm  of  the  ear.  Several  pemna  who  have 
aown  it  late  have  aeen  their  crop«  fail.  If  attacked  by  froat  while  young,  it  suirerB  very  modi.  It 
is  aaid  that  when  aown  early,  like  aatomnal  corn,  it  haa  been  cot  several  times  in  the  coane  of 
the  snmmer ;  and  on  the  succeeding  year  has  yielded  a  good  crop.  Bat  this  accooat  is,  in  all  pro- 
bability, exaggerated ;  at  any  rate,  we  cannot  give  credence  to  it  until  it  has  been  oonfinned  bj 
well  attested  experiments. 

This  barley  is  nsoally  of  about  the  same  weight  as  rye ;  sometimes  a  little  heavier. 

With  regard  to  its  nutritious  properties,  Binhoff  found  that  they  amounted  to  74}  in  a  hoadred 
parti,  being  thus  3}  more  than  rye.  But  he  obeerves  that  it  has  so  large  a  proportion  of  sweet 
mucilage  and  of  vegeto-animal  substances,  and  consequently  of  the  most  nutritive  matters,  dat  it 
ou^t  to  rank  between  wheat  and  rye.  I"  Annalcn  deB  Ackerbaues^"  b.  viii  sec.  27).  By  adding 
a  little  wheat  and  a  little  rye  to  it.  a  highly  nutritious  bread  mav  be  made. 

Several  experimento  made  by  brewers  with  this  species  of  barley  have  failed,  the  beer  bdn; 
strong,  but  thick  and  muddv,  while  others,  on  the  contrary,  have  succeeded  in  producing  very  ex- 
cellent beer.  It  is  very  much  prized  by  brandy  distillers.  This  grain  is  fully  equal  in  value  to  rye. 

Naked  flat  Barley. 

This  kind  somewhat  resembles  the  preceding  in  man^  respects ;  but  the  ears  are  loni^r,  and  it 
is  only  two-rowed.  When  individual  plants  are  cultivatea  in  good  ganlen  groond,  it  yields  a 
larger  grain  than  that  of  Siberian  barley ;  but  decreases  in  size  ver^  matcriallv  when  a  crop  is 
aown  in  the  open  field.  In  all  those  experimentt  or  trials  of  it  of  which  I  have  Keard,  it  yieidi  t 
much  smaller  amount  of  produce  than  Siberian  barley.  In  speaking  thus.  I  do  not,  of  course,  is- 
dude  those  experiments  made  in  gardens  with  a  view  to  ascertain  to  what  extent  one  grain  maybe 
multiplied.  This  barley  is  one  of  the  numerous  descriptions  of  grain  which  I  abandooed  after 
having  given  them  a  fair  trial 

Six^owed,  or  Winter  Barley. 

This  is  admitted  by  botanists  to  be  a  distinct  species,  but  in  my  opinion  it  is  not  only  a  vaiiefT 
of  the  quadrangular  barley ;  although,  in  its  natural  state,  it  has  a  distingnishing  chancterinc 
duadrangular  barley  is  likewise  six-rowed ;  but  in  that  the  grains  stand  out  more  when  they 
ripen,  and  thus  form  a  hexagon.  But  I  believe  this  to  arise  solely  from  some  diflerence  in  the 
mode  of  cultivation,  and  regard  it  as  more  probable  that  this  species  has  been  created  by  some  in- 
sensible metamorphosis  which  has  taken  place  in  the  hordeum  vulgare ;  which  oeaaes  to  be  so 
delicate  when  sown  early,  and  may  veiy  likely,  in  the  course  of  several  genetmtions,  beoooe 
able  to  bear  the  severity  of  winter,  and  gradually  asaume  the  form  of  the  kind  we  are  bow 
speaking  off. 

Six-rowed  barley,  habituated  to  being  aown  as  autumnal  grain,  requires  a  rich  jet  oonssttst 
soil ;  such  a  one  as  would  be  proper  for  wheat  In  low  situations,  where  the  soil  w  untile,  it  ii 
preferred  to  all  other  kinds  of  barley,  especially  on  those  lands  on  which  wheat  would  be  liahle 
to  be  laid  ;  and  it  is  chiefly  on  this  account  that  it  is  so  much  cultivated.  Itia  rarely  laid,  and 
sometimes  yields  an  enormous  amount  of  produce — often  as  much  as  twenty-eight  bushels  of  grtm 
per  acre,  and  never  less  than  twenty-two.  It  occasionally  sullen  from  the  severity  of  wialer, 
and  where  this  is  the  case,  it  seldom  or  never  recoverb  itself.  In  such  cases,  therefore,  the  heä 
way  is  to  break  up  the  ground  at  once,  and  sow  it  with  spring  barley.  On  poor,  or  eres  oa 
mediocre  land,  six-rowea  barley  never  thrives ;  it  requires  a  soil  such  as  would  be  considered  u 
proper  for  wheat 

*rhis  barley  should  be  sown  as  early  as  August  if  wo  Mrould  have  it  capable  of  resisting  the 
winter,  and  on  a  fallow,  or  some  preparatory  crop  which  has  thoroughl]^  loosened  the  soil  Cab- 
bage or  rape  is  usually  considered  as  the  best  preparation.  It  then  ripens  in  good  time,  either 
about  the  end  of  June  or  the  beginning  of  July ;  and  thia  cireumstance  is  a  great  recommmdarina 
to  it  as  thus  the  labora  of  harvest  are  more  divided  ;  besides,  at  this  time  barley  is  often  in  great 
request  It  is  threshed  immediately  after  being  reaped,  and  sent  to  market  Under  these  con- 
siderations, it  offen  many  very  great  advantages ;  but  apart  from  them  it  finds  few  advocaias,  in 
grain  being  even  more  diminutive  than  that  of  small  barley,  and  in  general  lighter,  and  it  beisf 
altogether  an  inferior  crop. 

Spratt  Battledore,  or  Rice  Barley. 

This  species  is  also  known  by  the  names  of  bearded  barley,  peacock  barley,  German  rice,  fiu 
barley,  Venetian  barley,  and  Japanese  barley.  It  has  long  been  known,  and  was  formerly  moch 
more  cultivated  in  Germany  than  it  now  is. 

Its  eara  are  shaped  like  a  lancet ;  they  have  two  rows  of  strong  beards  or  awns,  which  diverg« 
finora  the  stem  to  which  the  grains  are  attached. 

It  grows  very  bushy,  and  consequently,  ought  to  be  evenly  aown,  and  treated  in  all  respects 
like  large  flat  bariev. 

I  have  made  various  trials  of  it  but  cannot  discover  that  it  is  in  any  way  superior  to  large  bsr- 
ley,  excepting  that  its  stem,  being  short  and  strong,  it  is  never  laid,  even  when  sown  on  the  rich- 
est land.  But  I  prefer  sowing  Sioerian  barley  on  good  land.  I  cannot  say  that  I  have  ever  pe^ 
ceived  in  what  manner  ita  grain  can  be  said  to  resemble  rice. 

OATS  (A VENA  8ATIVA.) 

Under  this  bota;iical  term  is  comprehended  a  portkm  of  those  varieties  of  thu  kind  of  graia 
which  we  know  and  cultivate.    To  this  species  belong : 

1.  I'he  common  white  or  March  oat,  which  is  most  generally  cultivated,  and  moat  to  be  dt- 
pended  upon  when  sown  in  a  soil  adapted  to  it 

3.  The  heavy  oat,  called  by  us  the  "  English  oat,'  and  by  them  the  "  Polish"  or  "Spanish  oat 
It  is  distinguisiied  by  its  stiff  leaves  and  stems,  hirge  panicles,  and  equally  large  grains;  at  ksA 
when  grown  on  a  soil  suitable  to  it  When  sown  In  damp,  marshy  Land,  the  ear  becomes  e*«s 
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laner:  bm  then  Uie  bask  thickent.  and  the  grain  acqnirea  little  or  no  additiona]  weight  It  ia 
«id  diat  it  may  be  cnltirated  as  aatomnal  grain ;  but  I  am  not  aware  that  this  aasertion  Ib  borne 
out  bv  any  recorded  facta. 

3.  That  oai  diBtrngniahed  by  naturalists  as  a  pardcalar  species,  under  the  name  of  the  aioena 
tritperma.  which  sometimes  oontams  three  ripe  grains  in  one  husk,  but  which,  for  all  that,  does 
not  appear  to  yield  very  large  amounts  of  produce. 

4.  Tlie  early^  oat,  which  may  be  sown  very  soon,  and  ripens  early  in  the  year.  This  species  is 
chiefly  valued  in  mountainous  countries^  where  all  other  oats  would  not  ripen  before  September. 

To  the  black  grained  oats  belong  : 

5.  The  Mack  ^lotty  oat,  the  grain  of  which  often  weighs  ten  pounds  per  bushel  more  than  any 
other  kind,  and  is,  consequently,  infinitely  more  nutritious.  It  requires  a  rich  soil,  and  is  pecu- 
liarly adapted  for  low  situations^  while  on  elevated  grounds  it  is  easily  laid  or  blown  down  by 
high  winda 

6.  7%«  amm  oat,  the  grains  of  which  are  partly  white  and  partly  black,  and  which  is,  conse- 
quently, both  a  variety  and  a  mixture  of  the  white  and  black  oat.  It  has  a  very  hard  husk«  but  a 
venr  iarinaceous  ^in. 

We  have  a  distinct  kind  of  oats»  and  one  which  has»  consequently,  been  regarded  by  botanists 
as  a  peculiar  species,  in  the — 

7.  Georgian,  Turkey,  or  Hungarian  oat.  It  has  a  lon^  compact  panicle,  and  its  grains  turn 
mostly  toward  one  side.  When  first  introduced,  it  was  said  to  yield  a  very  large  amount  of  pro- 
duce ;  but  subsequent  experience  has  served  to  prove  that  it  yields  neither  more  nor  less  tnan 
common  oats.  It  ripens  later,  and  is  not  so  liable  to  shed  its  grain ;  and  probably  it  is  on  tliis  ac- 
count that  farmers  who  sow  a  great  quantity  of  oats,  continue  to  grow  this  on  some  portion  of 
their  land.    Its  great  deiect  is,  that  it  cannot  be  threshed  without  difficulty. 

8.  7!^  hairy  oat.  I  shall  not  venture  to  decide  whether  or  not  this  is  the  arena  $trigota  of 
botanists,  whicn  they  state  grows  wild  witli  us.  General  experience^  has,  however,  pro/ed  that 
oommon  oats  will  reproduce  themselves  on  a  saiidy  soil,  especially  in  heathy  or  furzy  districts, 
and  become  trahsformed  into  tliis  variety — not  immediately,  it  must  oe  confessed,  but  by  degrees ; 
and  that  they  will  resume  their  primitive  form  on  being  sown  in  good  ground.  Does  the  same  ef- 
fect result  m>m  this  as  is  produced  by  the  growth  of  hair-grass  amon^  autumnal  com,  via  :  that 
the  wild  plant  being  best  adapted  to  the  nature  of  the  soil,  establishes  itself  and  chokes  or  destroys 
whatever  grain  is  sown  7  Or  does  one  species  actually  assume  the  form  of  another;  and  is  it, 
therefore,  only  a  variety  7  This  hairy  oat  has  several  strong  awns  which  do  not  fall  off:  a  diick 
hui^,  and  but  little  farina.  It  hardly  weighs  half  as  much  as  common  oats ;  nevertheless,  on 
these  poor  soils  it  is  not  widiout  its  advantages.  When  sown  on  a  richer  soil,  it  puts  forth  strong 
stems  and  a  lara^e  leaf,  and  is  then  cultivated  as  fodder,  and  mown  while  green. 

9.  The  nakea  oat  (avena  nuda.)  This  kind  is  but  little  introduced  among  us ;  in  Scotland  it  is 
much  cultivated,  and  made  into  bread. 

The  English  recognize  various  other  kinds  of  oats,  but  they  are  only  varieties  obtained  by  cul- 
tivation. 

For  some  time  past  oats  have  been  treated  among  us  as  one  of  the  worst  and  poorest  of  aU 
the  cereal  tribe,  and,  consequently,  have  only  been  sown  on  the  worst  and  poorest  portions  of 
land.  Formerly,  the  price'of  this  grain  was  less  tlian  half  that  of  rye ;  but  since  a  greater  number 
of  horses  have  been  kept  its  price  has  risen  above  that  which  it  bears  relatively  to  other  grain,  in 
consequence  of  its  being  so  eminently  adapted  for  the  feeding  of  these  animals,  and  hence  its  cul- 
tivation has  become  more  profitable.  Nevertheless,  it  is  seldom  grown  even  now,  excepting  in 
places  where  it  is  not  deemed  advisable  to  sow  any  other  kind  of  grain. 

The  soil  for  oats  may  be  of  any  kind  whatever,  provided  it  be  sufficiently  but  not  too  dry;  this 
grain  has  such  vigorous  organs  tnat  they  can  dissolve  and  appropriate  nutritious  particles  which 
would  be  of  no  use  to  any  other  kind  of  com.  They  even  appear  capable  of  dissolving  insoluble 
acid  humus.  It  will  grow  on  the  most  tenacious,  cold,  or  clayey  soils,  as  well  as  on  poor  gra- 
velly land  where  nothing  else  will  vegetate.  It  suffers  from  unfavorable  and  inclement  weather, 
but  recovers  itself  much  sooner  than  barley  when  the  weather  begins  to  improve.  On  newly 
broken-up  land,  or  on  marshy  ground,  it  may  be  cultivated  for  several  consecutive  years,  and  its 
produce  will  often  go  on  increasing  until  the  third  or  fourth  year;  while  a  crop  of  any  other  grain 
would  exhaust  the  soil  at  once,  if  it  is  not  immediately  araeuorated.  The  reason  of  mis  proMtblr 
is  that  oatsappropriate  to  their  nourishment  every  particle  which  the  soil  will  yield,  and  which 
would  not  be  dissolved  by  other  plants  without  the  aid  of  time  and  tillage.  Oats  when  cultivated 
on  a  fertile  soil,  are,  however,  much  more  profiuble. 

In  the  triennial  rotation  with  a  fallow,  this  grain  is  cultivated  as  the  fourth  or  sixth  crop,  and  gen- 
erally in  places  where  barlev  would  be  unable  to  find  any  nourishment  It  would  appear  that, 
on  strong  wheat  land,  it  is  afways  better  to  cultivate  oats  than  bariey.  In  the  Mecklenbeig  rota- 
tions with  pasturage,  oats  come  after  barley,  and  constitute  the  last  crop.  The  HoLstem  agricnl» 
tnrists  have  assigned  a  better  situation  to  it  by  sowing  it  on  broken-up  grass  Und  which  has  been 
in  repose ;  and  they  adhere  to  this  plan  of  proceeding  even  when,  in  the  ensuing  winter,  they  in- 
tend to  fallow  the  ground ;  for,  on  broken-up  turf  or  grass  land,  where  the  herbage  is  not  decom- 
posed, oau  always  succeed  well,  particularly  if  sown  in  good  time.  This  kind  of  grain  is  also  well 
adapted  for  being  sown  on  two-year-old  clover,  from  which  the  former  wishes  to  derive  all  the 
benefit  he  can  until  autumn.  When  such  land  is  broken  up  early  m  the  autunm,  and  sown  with 
oats  in  the  beginning  of  spring,  covered  by  harrowing,  and  then  narrowed  again  when  the  plants 
are  just  above  the  ground — a  kind  of  cultivation  which  this  grain  will  bear  better  than  any  other— 
a  larger  amount  of  produce  will  usually  be  obtained  than  would  have  been  if  the  clover  had  been 
broken  up  directly  after  the  first  cutting,  and  the  ground  pbwed  three  times^  and  then  sown  with 
antumnal  com. 

When  oats  are  sown  on  the  stubble  of  any  other  grain,  the  land  must  be  plowed  once,  twice, 
or  thrioe.    Most  agriculturists  agree  Uiat  oats  sown  on  thrice-plowed  land  succeed  best,  but  it  is 
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nidom  that  they  do  plow  land  three  times  fof  this  grain :  this  arises  either  fifim  want  of  time^  or 
from  the  crop  being  thought  not  worth  the  trouble.  They  are  also  deterred  by  a  fear  leitthe  sow- 
ings i^ould  not  be  performed  early  enough —  a  point  which  is  seldom  of  much  conseqaeoee,  ooleai 
the  climate  is  particularly  cold,  where  oaU  are  sown  on  two  plowings,  an  abnzHlance  of  weeds 
spring  up ;  and  where  the  soil  has  previously  been  infested  by  weeds  propagated  by  their  sceik 
I  have  often  found  those  crops  of  oats  which  are  sown  on  two  plowings  more  «ranty  thsntfaoM 
which  are  sown  on  one  only.  But  where,  on  the  other  hand,  the  field  has  been  chiefly  infested  by 
weeds  propagated  by  their  roots,  the  crop  always  succeeds  decidedly  better  after  several  plowiogE 
Land  is  seldom  manured  for  oats,  although,  now  and  then,  it  docs  happen  to  be  so.  and  tfaii  no< 
freqoentlv  when  the  crop  is  to  be  succeeded  by  autumnal  com.  Fresh  manure  agrees  with  ota 
very  well,  and  the  greater  part  of  such  an  amelioration  will  be  left  in  the  soil  for  the  next  crop. 

Oate  arc  usually  sown  more  thickly  than  any  other  kind  of  grain,  either  becaase  the  bosfaelcoB- 
tains  fewer  grains,  or  because  oats  do  not  grow  so  bushy  as  other  kinds  of  com,  excepting  m  «eiy 
rich  soils.  One-half  more  seed  than  would  be  considered  as  the  proper  quantity  for  any  oilief 
kind  of  grain  must  be  sown  in  this  case :  and  on  brokennp  grass  land«  which  has  only  hsd  oae 
pk>wing,  the  quantity  had  better  be  doubled,  because  all  the  seeds  do  not  come  up.  Tber«  ire, 
however,  some  places  in  which  they  increase  the  quantity  of  seed  sown  on  grass  lud  to  an  em- 
ordinary  extent,  in  the  hope  of  thus  destroying  the  weeds. 

To  ensure  the  success  of  a  crop  of  oats,  it  is  necessary  that  the  seed  should  be  plump,  fre^  ud 
uninjured  by  fermentation.  Oats  which  have  acquired  an  unpleasant  taste  or  amell  while  ia  tk 
sack  or  store-house,  certainly  come  up  from  the  ground  like  others ;  but  they  produce  a  wesUj 
plant,  which  perishes  at  the  flowering  season.  I  accidentallv  obtained  pfoon  of  this  dtams  die 
period  that  I  was  studying  Agriculture.  There  is  no  grain  besides  wheat  in  vrfaich  this  eril  n 
quires  to  be  guarded  against  so  much  as  in  oats. 

The  usual  period  for  sowing  oats  is  in  April :  on  broken-up  pasture  land  they  «re  sown  in  d« 
middle  of  March,  if  possible  ;  but  where  tne  situation  is  warm,  the  sowing  may  be  ddaved  ai 
late  as  the  commencement  of  June :  and  it  is  when  thus  sown  that  oats  succeed  beat,  provided  dat 
the  weather  is  favorable :  this  is  occasioned  as  much  by  the  soil  having  received  a  better  pn^psn- 
tion,  as  it  is  by  the  destruction  of  the  weeds  being  more  complete. 

Oats  do  not  crerminate  so  easily  as  barley ;  nor  is  the  process  of  germination  so  nniform.  excepr 
lag  where  it  takes  place  under  a  very  favorable  temperature.  The  crop  does  not  come  npsimsi- 
taneously.  nor  do  the  plants  ripen  equally.  Many  weeds  which  germmate  with  oats,  as  ior  ia^ 
stance  the  wild  mustard  and  Uie  wild  radish,  tend  materially  to  weaken  the  crop ;  and  iboaU, 
therefore,  be  destroyed  by  harrowing.  Oats  bear  this  operation  very  weU,  even  after  Ae  phatt 
have  begun  to  appear  above  ground,  especially  when  they  have  been  sown  in  rows,  covered  by 
a  light  plowing,  and  the  soil  then  superficially  harrowed.  When  a  period  of  favorable  wcatber 
has  supervened,  and  the  weeds  have  only  put  forth  their  seminal  leaves,  the  operation  of  hanww- 
ing  will  be  productive  of  vei-^  ^at  benent ;  but  when  the  third  leaves  are  dcrveloped,  and  tbe 
weeds  have  taken  deep  root,  it  does  little  or  no  good ;  for  if  it  were  carried  to  a  sufficient  depiho 
ensure  the  destraction  of  the  weeds,  it  would  inevitably  iniuro  the  oats ;  conseqnendy  many  per- 
sons have  endeavored  to  delay  burying  the  oats  sown  on  plowed  land,  unto  they  have  pot  m 
fferms  of  at  least  an  inch  and  a-haff  in  length,  in  order  that  the  crop  may  shoot  up  rapidly,  lad 
free  firom  weeds.  This  plan  has  proved  successful  with  many,  their  oats  having  come  up  exceed- 
ingly bushy,  and  free  from  weeds ;  but  with  me  it  did  not  succeed  at  lül,  my  oats  seldom  appear- 
ed above  the  ground,  and  an  immenae  quantity  of  weeds  choked  the  soif.  The  third  and  laH 
trial  which  I  made  of  it  was  attended  with  nlther  better  success,  for  die  seed  did  come  np :  boti 
period  of  dry  weather  succeeded,  which  preventeti^c  from  thriving  as  it  ought  to  have  done. 

Great  attention  must  be  paid  to  the  ripening  of  oats ;  and  where  they  ripen  unequally,  the  cut- 
ting must  be  commenced  the  moment  that  the  first  part  is  ripe,  or  the  grain  will  most  likely  be 
shed ;  besides,  if  the  remainder  does  not  come  to  maturity,  and  the  grain  cannot  be  separated  fron 
it  by  threshing,  it  will  but  serve  to  increase  the  value  of  the  straw,  and  render  it  more  noorishii?- 
Moreover,  the  grain  which  ripens  first  is  always  most  substantial.  When  oats  have  been  cat  be- 
fore they  are  completely  ripe,  they  must  be  allowed  to  remain  in  the  swaths  for  a  longer  period; 
and  some  persons  believe  that  they  tlien  ripen  and  increase  in  weight :  the  actual  fact  u,  ttet  they 
will  be  very  liable  to  decrease  and  spoil  if  left  too  long. 

Oat  straw  is  more  esteemed  for  provender  than  that  of  any  other  grain,  perhaps  because  there 
usually  is  more  grain  left  attached  to  it  than  to  any  other  kind'of  straw.  In  many  fanes  this  irnia 
is  purposely  left,  and  the  oats  are  but  slightly  threshed.  When  used  as  litter,  and  thos  converted 
into  manure,  it  is  only  regarded  as  beneficial  to  warm  sous. 

As  oats  weigh  very  light  {not  more  than  fifty  pounds  per  bushel)  and,  accordm^  to  analys» 
made  by  Kinhoff  (a  superficial  one  it  must  be  confessed),  do  not  contain  more  than  sixty  parts  ia 
hundred  of  nutriment,  consequently  only  thirty  pounds  in  a  bushel,  this  grsin  is  not  equal  to  bilf 
die  value  of  rye.  But  I  am  inclined  to  think  that  Einhoff*  founded  this  analysis  on  obserraöoM 
made  on  bad  oats,  and  that  this  grain  is  worth  at  least  half  the  value  of  rye.  In  many  ccnütne»}l 
letches  a  hieher  price,  on  account  of  its  being  so  much  esteemed  as  fodder  for  horses;  while  ia 
others  which  are  far  better  adapted  for  its  cultivation,  but  where  there  is  leas  sale  for  it,  it»  pri« 
fafls  below  one  half  the  price  or  rye. 

MILLET  (PANICUM). 

Mipivmfemine-luteo  of  Touraefort,  Panicttlum  milliaeeum  of  Linnaeus. 

This  plant  undoubtedly  belongs  to  the  cereal  tribe. 

There  are  two  kinds  of  it  cultivated  :  The  common  millet  (PanicHm  mifhaeenvij,  and  tf« 
German  millet  (panicum  Italiatm  or  GermanicvmJ.  There  are  several  varieties  of  each  of  tbe« 
which  are  chiefly  distinguished  from  one  another  by  the  color  of  their  grain.  The  common  niiUel 
la  preferred  as  having  the  largest  gram ;  and  the  German  millet  as  being  least  liable  to  Bhed^ 
grain,  as  ripening  more  quickly,  and  as  not  bemg  so  much  robbed  by  birds.  The  cultivation  reqaind 
by  both  is  the  same  or  nearly  so. 
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Millet  requires  a  warm,  rich,  madj,  well  pnlvarixed  aoiL  It  saeceed«  better  wheo  aown  «ftar 
•oue  crop  wliich  has  been  abandanUy  manoied,  than  it  does  when  sown  immediately  after  aa 
amelioration  of  andecomposed  manare. 

A  soil  most  be  tilled  to  a  great  depth  for  its  reception,  and  plowed  three  times^  besides  being 
harrowed,  rolled,  and  thoroughljr  freed  from  weeds.  Many  farmers  dig  their  ground  to  a  great 
depth  previoasl^  to  so^4ring  it  with  this  plant ;  bat  a  good  plowing  answers  the  purpose  equally 
woU.  Millet  is  m  general  very  successtal  on  newly  drained  land,  provided  that  it  is  in  good  con- 
dition, and  also  land  which  has  been  left  in  repose  fi>r  several  years ;  in  the  latter  case  a  single 
plowing  is  sdHciont.  if  the  soil  is  subsequently  narrowed,  and  well  broken  up  with  a  roller,  before 
the  seed  is  put  into  it  When  this  class  of  soils  are  too  dry  for  linseed,  there  is  no  more  profitaUa 
means  of  employing  them  than  by  sowing  them  with  milleL 

Millet  should  be  sown  in  May ;  about  three  metzen  of  seed  is  the  quantity  usually  used  per 
acre ;  a  harrow  is  then  passed  lightly  over  the  soil,  and  where  the  ground  is  dry,  a  roller  must  also 
be  used.    The  seed  must  be  tlioroughly  ripe,  perfect,  and  free  from  disease. 

As  soon  as  weeds  make  their  appearance  among  millet  which  is  just  shooting  above  ground, 
they  must  be  eradicated  by  weeding.  This  is  absolutely  necessary,  if  we  would  not  endanger  the 
snocess  of  the  crop ;  and  can  only  be  dispensed  with  where  the  land  has  only  lately  been  drained, 
and  brought  into  cultivatbn,  and  consequently,  has  few  or  no  indigenous  weeds.  It  is  on  this  ao- 
oonnt  that  miUet  can  seldom  be  cultivated  to  any  great  extent  One  weeding  is  rarely  sufficient 
for  it ;  for,  if  the  soil  is  at  ail  disposed  to  produce  weeds,  it  will  require  a  second,  if  not  a  third 
each  one  following  about  a  fortnight  or  three  weeks  after  the  other. 

The  best  way  is  to  tear  up  the  weeds  with  hand  rakes  constructed  for  the  purpose ;  this  mode 
of  proceedmg  answers  &r  better  than  hand- weeding,  as  by  its  means  not  only  all  the  weeds  may 
be  eradicated,  but  the  supernumerary  plants  may  be  thinned  off.  The  eflbct  of  this  cultivation  on 
the  success  and  vegetation  of  the  crop  is  wonderful ;  after  it  the  millet  shoots  up  so  rapidly  that 
the  weeds  seldom  have  time  to  grow  again,  or,  if  they  do,  it  is  in  very  small  numbers,  and  they 
may  easily  be  pulled  up. 

Q-reat  attention  is  requisite  to  seize  on  the  exact  moment  at  which  the  plant  attains  maturity, 
especiall}r  with  ccmimon  millet,  which  ripens  very  unequally,  and  is  very  liable  to  shed  iu  seed. 
This  evil  is^  however,  much  less  to  feared  where  the  crop  has  been  cultivated,  and  thinned  in  the 
way  we  have  mentioned.  Those  who  only  cultivate  millet  in  patches,  cut  off  the  spikes  as  they 
ripen,  and  carry  them  home  in  sacks ;  but  as  this  can  only  be  done  where  this  plant  is  cultivated 
but  little,  the  reaping  must  be  commenced  as  soon  as  the  greater  part  of  the  plants  are  ripe,  and 
performed  with  great  care  with  a  sickle. 

This  plaht  must  not  be  left  on  the  ground  in  swaths,  because  If  rain  comes  on,  and  it  gets  wetted, 
it  sheds  its  grain.  It  should,  on  the  contrary,  be  immediately  carried  to  the  barns,  and  there 
threshed,  and  freed  from  all  impurities  and  foreign  substances  as  much  as  possible.  The  grain 
should  then  be  spread  in  very  thin  layera  over  the  floor,  and  stirred  about  every  day  with  a  rake 
until  perfectly  drv,  otherwise  it  will  become  heated  and  bitter.  The  straw  is  tied  up  even  though 
moist,  and  carried  into  the  air  to  be  dried ;  if  not  properly  dried,  it  will  become  mouldy  on  being 
stacked.    This  straw  is  much  esteemed  as  provender  for  cattle. 

Although  when  cultivated  to  any  great  extent,  it  is  not  possible  to  cut  off  the  ears  separately  if 
they  ripen,  it  is  worth  while  to  gather  all  those  in  this  manner  which  will  be  required  for  seed. 
Qrain  which  ripens  thoroughly,  and  of  which  proper  care  has  been  taken,  shoots  up  evenly,  and 
produces  perfect  plants,  free  mm  disease,  and  especially  from  smut  which  frequentl;^  manifests 
Itself  in  this  grain  where  proper  precautions  have  not  been  taken.  That  portion  of  millet  which 
is  intended  for  seed  should  b«  preserved  in  some  place  Üirough  which  there  is  a  &ee  circulation  of 
air,  and  where  it  can  become  perfectly  dry :  it  should  be  threshed  when  wanted.  The  best  war 
of  freemg  millet  from  iU  husk  is  by  making  use  of  milb  somewhat  resembUng  fullmg  mills,  whion 
beat  it  with  sticks  or  hammers. 

Millet  is  well  known  to  be  a  very  nutritious  grain ;  in  most  countries  it  forms  an  article  of  food, 
and  in  manv  cases  is  used  instead  of  rice.  Consequently,  its  price  generally  bean  a  relative  pro- 
portion to  that  of  rioe. 

Millet  is  also  cultivated  as  fodder ;  it  is  then  sown  more  thickly,  and  mown  as  soon  as  its  pani- 
cles are  developed. 

That  phmt  which  is  designated  under  the  name  of  marsh  millet,  belongs  to  another  species  or 
family  of  veg^etables.  One  variety  of  it  ripens  with  us  during  warm  summers,  and  when  sown  in 
gardens;  it  is  called  Indian  millet  fholcus  iorgkamj.  There  are  several  other  kinds,  buttliey 
all  require  warmer  climates ;  and  it  is  far  from  probable  that  any  of  them  will  ever  be  naturalised 
in  our  oountry,  therefore  I  do  not  consider  it  necessary  to  particularise  them. 

Bice,  and  all  tlie  varieties  of  that  family,  are  also  by  no  means  adapted  to  our  climate,  althon^ 
in  maajr  of  the  records  of  different  agricultural  societies  accounts  of,  and  instructions  respecting,  its 
cultivation  are  to  be  found.  I  quesuon  much  if  it  will  ever  ripen  in  the  north  of  Germany,  unless 
it  be  in  hot-houses-,  even  in  the  south  of  France,  several  experiments  made  with  a  view  of  mtro- 
ducing  it  have  been  nnsucoessfuL  The  nearest  place  where  it  can  be  raised  is  beyond  the  Alps. 
I  am  well  acquainted  with  one  case,  in  which  the  parties  thought  they  liad  sown  and  raised  noe, 
and  it  turned  out  to  be  Siberian  bariey. 

Lastly,  from  its  nature,  maise  should  be  included  among  the  grain  tribe ;  but  as  its  cultivation 
diflh»  tn  toto  from  that  of  those  we  have  ahneady  mentioned,  and  closely  resembles  that  appertain- 
ing to  weeded  crops,  we  shall  defer  an  account  of  it  until  we  come  to  treat  of  that  portion  of  our 
Bubjeot 

THE  CULTIVATION  OF  QBAIN  IN  ROWS  OR  WITH  THE  HORSE-HOE. 

This  kind  of  cultivation  is  equally  applied  to  all  other  kinds  of  crops ;  but  as  it  appears  peculiar- 
ly adapted  to  grain,  I  shall  speak  of  it  here.  ^ 
We  find  instances  of  its  being  known  and  practiced  as  far  back  as  die  l^th  century.    Joseph 
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Locatelli  a  Spaniard,  made  some  experiments  in  it  which  drew  upon  him  the  attention  of  tbe 
Bmperor,  and  caaaed  him  to  be  Bummoned  to  repeat  them  in  the  presence  of  the  monsich.  Bat 
what  appears  still  more  extraordinary  is,  that  it  was  known  in  Persia  and  Hindostan ;  that  tbe  \ 
rows  were  there  sown  by  proper  machinesi  and  the  plants  cultivated  daring  their  vegetation  vhh 
instnments  worked  bv  horses  or  oxen.  In  England,  Jethro  Tull  is  regarded  as  the  inTeoior  of  iL 
In  France,  Da  Hamef,  Chateanvieox,  and  others  introduced  and  propagated  it  aboat  tbe  begis- 
ning  of  the  18th  century.  But  Toll's  mode  of  proceeding,  accordmg  to  which  very  broad  spaces 
are  left  between  the  rows,  which  are  repeatedly  tilled  with  a  plow  daring  tbe  vegetation  of  the 
crop,  is  nearly  out  of  date,  and  has  given  place  to  another  in  which  the  rows  are  panllelwith,  utd 
nearer  to  each  other.  We  shall  content  ourselves  here  with  speaking  of  the  latter,  and  refer  ooi 
readers  for  details  of  the  former  to  the  1  st  and  3d  vols,  of  our  "  E  ngliäi  A^jicoltare."  Penoos  who 
take  an  interest  in  the  matter  wi^,  probably,  have  already  read  tnose  dissertationa,  and  wiU  here 
find  some  contradictions  of  what  was  then  stated ;  bot  we  mast  beg  them  to  consider,  that  tbe 
statements  which  are  aboat  to  be  made,  are  the  result  of  more  mature  experien<»,  and  Ibanded  oa 
numerous  experiments. 

The  machines  for  sowing  com  in  rows,  and  the  horse-hoes  which  have  been  invented  in  Engleod, 
are  too  numerous  to  admit  of  their  being  severally  deecribcd.  Almost  all  agrtculturists  agree  iba 
Cooke's  sowing  machine  is  the  best  *,  but  it  is  very  complicated,  and  must  be  aaed  with  great  care. 
In  the  first  port  of  my  "  Description  of  the  Agricultural  Instrumenta  in  moat  generai  use,"  I  fasTe 
given  a  plate  of  DuckeV»  machine  for  sowing  com  in  rows ;  and,  in  the  third  part  of  the  ssme  wc^k, 
that  of  another  invented  by  myself,  with  proper  descriptions.  Long  experience  has  con^-ioocd  b» 
that  the  latter  is  so  convenient,  durable,  and  easUy  used,  and  answers  my  purpose  so  well  that  I 
could  not  desire  a  better ;  although  I  can  only  sow  com,  peas,  vetches»  and  lentilB  with  it,  and  iM 
any  of  the  smaller  seeds  which  Cooke's  machine  will  sow.  Neither  can  1  regulate  or  alter  st 
will  the  quantiljr  of  the  seed  of  each  kind  of  grain  which  it  shall  sow;  but  it  always  distribotes  a 
quantity  which  is  amplv  sofficient  ibr  every  case  or  exigency ;  and  although  it  is  trae  that  occa- 
sionally something  might  be  saved  oat  of  this,  the  saving  would  be  so  trifling  that  it  is  scarceJr 
worth  mentioning.  It  onlv  uses  half  the  quantity  of  seed  in  sowing  wheat,  rjre,  and  oata,  whicfa 
would  be  required  if  the  broadcast  or  hand  sowing  were  put  in  practice.  This  machine  sails  ill 
kinds  of  land ;  it  can  be  used  on  the  stifTest  clavs  without  receiving  any  imury,  jolt,  dialocatioD.  or 
fracture,  and  therefore  may  be  trusted  even  witn  inexperienced  or  careless  Uborers.  Its  frame  afao 
serves  for  the  horse-hoe ;  all  that  is  required  to  be  done  is,  to  detach  the  seed-box  and  sobrtiaie 
for  it  some  implement  of  the  hoe,  coulter,  or  pronged  kind,  which  will  best  fulfil  the  end  in  riew. 
There  is  not  the  slightest  difficulty  in  using  tins  instrument,  but  it  is  impossible  to  give  aninie%i' 
ble  and  useful  verbal  description  of  the  manner  in  which  it  is  used. 

This  kind  of  cultivation  may  be  bestowed  on  land  of  every  descripion,  from  tbe  moat  tenadoas 
to  the  most  friable,  provided  that  it  has  previously  been  properly  tuled.  Nevertheless,  whea  it 
has  to  be  applied  to  clayey  soils,  the  moment  must  be  seized  when  they  have  attained  that  degree 
of  moisture  which  besthefits  them  for  receiving  the  various  kinds  of  hoe  tillage. 

When  the  soil  is  very  sandy  in  its  nature,  Uiose  marked  advantages  so  often  attendant  spca 
horse-hoe  tillage  must  not  be  expected.  Laud  containing  from  30  to  60  parts  in  a  hundred  of  day 
is  best  adapted  for  and  best  repays  this  kind  of  cultivation. 

A  field  may  be  on  a  declivity,  in  which  case,  the  share  or  slx-prongcd  lioe,  which  forms  a  ^' 
tion  of  this  instrument,  docs  not  enter  equally  into  the  ground.  The  soil  mast  be  rich  and  well  cul- 
tivated to  enable  this  operation  to  be  productive  of  its  full  advantages.  Poor  land  will  be  incapa- 
ble of  feeding  that  vigorous  growth  ol stems  and  leaves  which  is  induced  by  the  action  of  the  boe. 
When  the  temperature  has  been  favorable,  a  considerable  increase  of  proouoc  has  often  been  o^ 
tained  even  on  poor  soils  by  sowing  the  com  in  rows,  but  Ute  proportional  increase  here  was  oo- 
thing  to  what  it  would  have  been  on  rich  land ;  and,  in  man^r  cases,  the  ears  which  tlie  plants  bofS 
had  not  sufficient  nutriment  to  enable  them  to  form  their  grain. 

"The  soil  must  be  completely  free  from  those  lai^c  stones  which  come  up  into  the  layer  of  vege 
table  mould,  as  the  shore  and  prongs  of  the  boe  would  inevitably  be  broken  if  they  came  in  contact 
witli  them.  Small  stones  do  not  aJtogether  impede  the  operation  of  sowing  in  rows»  but  they  wetf 
out  the  implement«)  very  much ;  it  ought,  in  fact,  to  be  laid  dciwn  as  a  general  rale,  tliat  this  opera- 
tion should  never  be  introduced  until  those  stones  which  are  capable  of  doing  harm  have  all  oees 
removed. 

Anotlier  indispensable  condition  to  the  success  of  this  mode  of  cultivation  is.  that  the  land  shaD  be 
entirely  free  from  those  weeds  which  are  propagated  by  their  roots,  as  well  as  from  all  otbcn 
which  perpetuate  themselves  in  the  soil ;  and  also  that  it  shall  be,  as  far  as  possible,  free  from  those 
which  are  propagated  through  the  medium  of  tlicir  seeds ;  for,  though  many  of  diese  wee<te  are 
destroyed,  and  others  prevented  from  coming  up  by  tlie  use  of  the  horse-hoe,  they  are  not  con»- 
pletely  eradicated.  Supposing  the  horse-hoes  entirely  to  destroy  those  weeds  which  come  ap 
m  the  spaces  between  the  rows,  they  cannot  touch  those  which  spring  up  in  the  rows  and  amoog 
the  corn.  The  weeds  impede  the  passage  of  the  shares  or  irons  of  the  hoe,  and  cause  them  todrag 
portions  of  earth  along  with  them ;  a  part  of  the  weeds  certainly  are  torn  up,  but  those  which  grow 
in  the  rows  are  only  rendered  more  vigoroas,  and  enabled  to  shed  their  seed  on  ground  loosened 
and  prepared  for  ito  reception  by  ullage.  Hence  it  results  that  this  kind  of  cultivation  sddoia  loc- 
oeeds  in  cleansing  a  soil  from  weeds  which  is  infested  with  them;  but  it  will  keep  a  field  clear 
which  is  from  the  beginning  tolerably  free  from  weeds,  provided  that  pains  are  taken  to  detect  vA 
pull  up  every  one  that  makes  its  appearance  among  the  plants  in  the  rows,  which  will  be  a  cost-  ^ 
paratively  easy  task,  for  but  few  will  be  found.  i 

This  system  of  cultivation  admits  of  the  possibility  of  the  ordinary  rales  for  alternating  the  sop« 
being  neglected,  which  no  other  can  do,  and  of  several  crops  of  com  being  raised  successivelji  ^ 
account  of  its  tendency  to  keep  the  soil  loose  and  clear.  A  field  which  has  been  drilled  and  prop- 
erly cultivated  with  ahorae-hoe  will  generally  be  found  to  be  so  thoroughly  loosened  and  pnlven- 
sed  after  the  first  plowing  as  to  be  fit  for  the  reception  of  seed  without  any  farther  preparaliaB-'' 
(1054) 


Tho«  penonB,  therefore,  unp  quite  wnm^  who  tflBert  that  drill-aowing  i«  intunately  oonnected 
with  alternate  rotations ;  on  the  contrary,  it  sapersedes  the  necessity  of  tnem,  and  strict  adherence 
to  them  renders  it  almost  impossible  to  drill  all  the  crops :  this  is  one  of  the  principal  objections  al- 
leged against  tliem  by  Arthur  Yoong  and  other  English  agricaltarists.  If  clover  is  to  be  sown  on 
barley  which  saccee<u  to  a  weeded  crop,  this  can  only  be  done  where  the  preparatory  tillage  has 
been  perfectly  performed ;  the  seed  mast  be  got  into  the  groand  as  soon  as  the  hoe  has  been  pass- 
ed over  it  for  the  last  time,  in  order  that  it  may  come  in  contact  with  a  layer  of  fresh  earth.  This 
seed  C^s  into  the  farrows  drawn  by  the  feet  of  the  hoe,  and  when  the  weather  is  favorable,  comes 
up  in  rows,  and  yields  a  fine  crop ;  bat  sad  experience  testifies  that  when  the  weather  is  aufavor^ 
able  it  is  often  completely  destroyed.  Once,  a  heavy  shower  came  on  directly  after  I  had  thus 
sown  my  clover,  which  washed  all  the  loosened  earth  into  the  furrows,  and  wedeed  the  seeds 
down  so  tightly  that  the  yoong  shoots  could  not  make  their  way  up,  and  conseqaently  perished. — 
At  another  time,  in  1810,  a  long  period  of  drouth  supervening  on  the  sowings  prevented  the  clo« 
ver  from  germinating  at  all,  or  else  dried  it  up  as  soon  as  it  be^an  to  sprout.  Buch  late  sowings 
in  which  the  seed  cannot  be  brought  into  contact  with  the  interior  of  the  soil  aro  alwavs  prejudi- 
cial to  die  success  of  tlie  crop ;  so  much  so,  indeed,  that  I  have  resolved  never  again  to  (frill  barlev» 
when  it  is  my  intention  to  sow  clover  on  it  Autumnal  com  may  be  sown  in  rows  on  a  single 
plowing,  provided  that  that  operation  has  been  carefully  performed,  and  the  soil  has  settled  down 
sufficiently ;  but  the  rooti  of  tlie  clover  impede  the  action  of  the  machine,  and  prevent  the  drilling 
from  being  so  easily  accomplished  as  it  otherwise  would  have  been.  On  the  whole,  this  kind  of 
tillage  keeps  land  very  loose  and  clear,  and  cauKcs  it  to  yield  crops  which,  even  when  rawn  con- 
secutively, are  not  nearly  so  inferior  to  those  which,  in  the  alternate  rotations,  only  occur  at  certain 
intervals,  as  successive  crops  of  grain  sown  by  broadcast  and  not  cultivated  with  the  horse-hoe 
would  be.  In  iact,  this  system  of  tillage  may  be  said,  in  a  great  measure,  to  supersede  fallows 
and  weeding. 

The  advantages  of  drill  sowing  may  be  samroed  up  in  this,  that  by  its  means  tlie  grain  can  al« 
ways  be  placed  in  the  ground  at  the  exact  depth  required  by  its  nature,  by  the  nature  of  the  soil, 
and  the  state  of  the  temperature ;  and.  consequently,  every  healthy  seed  is  sure  to  germinate.  But 
this  advantage  does  not.  perhaps  Hurpass  the  inj^fY  resulting  firom  the  accumulation  of  the  seed  in 
the  rows;  hence  it  becomes  evident  that  it  is  the  noe  tillage  which  gives  to  drill  sowing  such  an 
incontestable  advantage  over  broadcast  sowing,  an  advantage  which  has  been  demonstrated  by 
countless  comparative  experiments.    Every  one  is  well  aware  that  a  highly  beneficial  effect  is 

Jiroduced  on  the  vetfctation  of  plants  by  the  loosening  of  that  crust  which  is  formed  over  the  snr- 
ace  of  the  soil  Hitherto,  however,  it  has  been  chiefly  noticed  in  garden  pound,  for  very  few 
persons  have  undertaken  experiments  on  a  large  scale  for  the  purpose  of  testing  it.  This  practice 
IS  especially  beneficial  when,  in  the  spring,  the  hard  crast  which  nad  been  forming  all  Uie  winter 
is  opened  and  broken,  and  the  soil  thoa  brought  into  contact  with  Uie  atmosphere ;  and  it  is  on 
this  account  that  hoe  tillage  is  so  mach  more  beneficial  when  applied  to  autumnal  com,  than  it  is 
when  applied  to  spring  com,  and  especially  to  such  as,  like  quaarangalar  bariey,  vegetates  in  so 
short  a  time  that  tne  ground  cannot  harden  sufiicicntly  to  impede  its  growth.  It  is,  however,  on 
wheat  that  its  beneficial  effects  are  generally  most  evident,  eitJier  on  account  of  the  duration  of  the 
vegetation  of  tliat  grain,  or  else  because  wheat  requires  more  nutrition  than  any  other  kind  of 
grain,  and  the  action  of  the  hoe  brings  the  nutritive  particles  of  the  soil  within  die  reach  of  its  roots. 
Besides,  great  benefit  arises  from  that  accumulation  and  heaping  of  fresh  earth  round  the  stems  of 
the  plants,  which  faoe-tilloge  efi'ects.  This  tillage  is  exceedingly  beneficial  to  all  plants  but  espe- 
cially to  those  which,  like  cereals,  put  fordi  roots  from  their  lower  joints,  and  which  roots  thus 
find  themflclvos  surrounded  with  fresh  earth.  It  should  be  bestowed  on  die  crop  when  the  plants 
are  most  in  want  of  nourishment  at  the  period  of  their  active  vegetation,  and  when  the  ears  begin 
to  show  themselves. 

It  has  sometimes  been  observed  that  cereals  which  have  been  carefully  cultivated  widi  a  horse- 
hoe  remain  longer  in  the  ground,  and  flower  and  ripen  much  later  than  othera  This  is  not  how» 
ever,  always  the  case,  although  I  have  very  frequently  remarked  it ;  where  it  does  happen,  it  will 
always  be't'avomble  to  the  crop,  since  the  plants  dien  grow  more  bushy,  and,  late  in  the  season, 
put  forth  a  larger  number  of  blades  at  once.  When  grain  is  sown  in  drills,  a  greater  degree  of 
equality  will  always  be  observable  between  the  blades  and  cars,  tlian  is  ever  seen  when  the  crop 
is  sown  by  broadcast ;  and  those  late  and  abordve  cars  which  are  so  often  found  in  crops  sown  in 
the  last  named  manner  are  rarely  seen.  This  kind  of  tillage  gives  a  greater  degree  of  strength  to 
the  bottoms  of  the  stems  dian  any  other,  and  that  is  one  reason  that  grain  sown  in  rows  always 
stands  erect  in  cases  where  otherwise  it  would  be  laid,  a  circumstance  which  is  alone  sufficient  U> 
render  it  highly  advantageous. 

Many  persons,  while  they  acknowledge  the  beneficial  effects  of  horse-hoe  tillage  on  damp,  tena- 
cious soils,  fear  to  apply  it  to  loose,  dry]  gravelly  land,  lest  it  should  tend  to  render  it  sUll  more 
arid  ;  but  on  attentive  examination,  this  fear  will  be  found  groundless.  Land  which  is  kept  loose 
on  the  surface  will  retain  moisture  for  a  much  lon^r  period  during  the  summer,  than  land  which 
is  covered  widi  a  hard  crust  because  during  the  night  the  fonncr  will  attract  moisture  from  the 
atmosphere.  Light  rains  moisten  loose  ground  much  more  than  they  do  that  which  is  close,  be- 
cause, in  the  former  the  moisture  can  penetrate  into  the  soil,  whereas  in  the  latter  it  remains  on 
the  surface,  and  is  quickly  evaporated. 

For  some  ume  past  there  has  been  very  great  difference  of  opinion  with  regard  to  the  distance 
apart  which  the  rows  ought  to  be.  Some  farmers  consider  six  inches  to  be  the  proper  distance, 
others  twelve  -,  but  at  present  it  pretty  generally  admitted  that  from  eight  to  nine  inches  is  the 
distance  most  suitable  to  all  kinds  of  grain.  Where  the  space  bet^veen  the  rows  is  less  than  this, 
it  can  hardly  be  perceived  that  the  earth  has  been  hoed  up  roand  the  stems  of  the  plants,  the  in- 
strument takes  up  so  little  earth ;  while,  on  the  other  hand,  a  wider  space  is  useless,  and  onW 
wastes  the  ground.  The  best  way  is,  in  spring  com,  to  drill  the  rows  as  close  together  ss  possi- 
ble, »od  in  autumnal  com  to  setjthem  uuther  apart    In  order  to  effect  thia^  an  alteration  must  be 
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made  in  the  machine  oaed  for  drilling ;  mine  drilla  Üie  rows  at  aboat  eight  inches  and  a  half  ana- 
der,  and  I  consider  that  to  be  a  very  good  distance. 

Next  to  the  grain  crops,  vegetables  profit  most  by  being  sown  in  rows ;  and  this  system  ceHaiily 
has  a  very  advantageous  effect  upon  them.  I  have,  however,  found  it  attended  with  tome  be» 
▼enience  as  regards  peas ;  when  I  have  sown  tl»em  in  tliis  manner,  I  have  been  only  able  t&col- 
tivale  them  with  the  hoe  while  very  young,  and  then  the  eardi  could  not  be  heaped  rooad  tbea 
for  fear  of  smothering  them.  As  tliey  became  older,  their  stalks  spread  oat  so  on  all  sides  tint  tbe 
horse-hoe  could  not  be  brought  near  them  for  fear  of  tearing  them.  Notwithstanding  the  oaaoa 
vigüanoe,  I  have  never  been  able  to  seize  on  the  proper  period  for  hoeing  this  crop  with  sdnn- 
tage.  When  I  sowed  my  peas  farther  apart,  they  did  not  cover  the  soil  sufficientlv.  sad  yielddd 
better,  certainly,  but  much  less  straw  than  when  sown  by  broadcast.  I  will  not,  however,  pT^ 
tend  to  deny  that  these  inconveniences  might  be  obviated  at  that  time,  and  then  it  would  becoBK 
exceedingly  advantageous  to  drill  and  hoe  peas. 

On  the  other  hand,  drill-sowing  is  peculiarly  adapted  to  lentils ;  these  plants  should  be  rowd  it 
the  same  distance  apait  as  peas ;  the  smaller  ones  with  the  barley,  and  tne  larger  ones  witb  tb« 
oat-eylinder.  Lentils  thus  sown  asually  bear  an  extraordinary  number  of  pods»  and  may.  witb- 
out  much  trouble,  be  kept  free  irom  weeds. 

That  wluch  is  said  respecting  the  expense  of  this  kind  of  cultivation  will  be  foond,  by  dn« 
who  ara  at  all  acquainted  with  it.  to  be  entirelv  without  foundation.  Even  when  the  inoeued 
expenses  of  tlie  operation  aro  valued  at  the  highest  possible  sum,  and  the  cost  and  keeping  in  or- 
der of  the  machine  also  taken  into  account,  these  sums  will  be  more  tlian  defrayed  by  die  ATiog 
in  tbe  seed.  In  order  to  obtain  an  approximative,  and,  at  the  same  time  a  safficiently  hi^  » 
timate  of  these  expenses,  I  will  suppose  that  only  two  acres  of  land  can  be  drilled  per  day,  asd 
the  same  extent  hoed.  I  shall  reckon  the  horse  labor  at  twelve  groschen  per  day.  and  tbe  wwk 
of  the  two  laborers  at  the  same ;  consequently  a  day's  work  will  cost  one  nx-dollar.  The  GOwiBg 
machine  is  passed  over  the  ground  once  and  the  hoe  twice ;  which  will  make  tbe  sowing  of  ten 
acres  cost  three  rix-dollars.  or  that  of  a  hundred  acres  thirty  rix-dollars.  If  on  one  hundred  ne» 
of  land  I  sow  nine  metzen  of  seed  on  each  one  instead  of  eighteen,  I  shall  save  nine  hundred  sun- 
sen,  or  fifty -six  bushels  and  a  half  of  seed ;  and  if  I  reckon  each  bushel  to  be  worth  one  rix-doDar, 
in  order  to  have  round  numbers,  I  shall  save  twenty-six  rix-dollars  and  a  quarter.  In  order  to  be 
able  to  BOW  one  hundred  acres  of  autumnal  com  in  ten  days.  I  shall  require  a  mac:bine  with  vliicfa 
I  can  sow  and  cultivate  a  similar  extent  of  spring  corn ;  such  an  one,  with  all  ito  fittings  up,  mtj 
be  obtained  for  one  hundred  and  fift^  rix-doDars.  To  tliis  sum  I  shall  add  4  per  cent  interest,  b^ 
sides  a  diminution  of  capital  of  one-sixth  per  annum ;  consequently,  in  six  years  there  will  be  ooe 
hundred  and  eighty-six  dollars.  On  the  seventh  year  it  will  be  paid  for  by  the  saving  it  bue^ 
focted  in  the  seed.  Buch  a  machine  will  certainly  last  twenty  years,  espociall^  if  only  used  for  is- 
tumnal  corn.  Every  three  or  four  years  it  will  require  repairs,  but  ttie  saving  in  seed  will  be 
amply  sufficient  to  cover  these,  and  some  left  to  allow  of  the  hoes  being  ncswly  ironed  or  fiaoted  if 
requisite. 

Bhould  it  be  neceaaary,  as  some  persons  pretend  that  it  is,  to  keep  an  extra  horse  solely  for  tbe 
performance  of  this  operation,  then  drill  sowing  will  undoubtedly  become  expensive  -,  bot  thoe 
are  very  few  farms  in  which  this  will  be  requisite. 

Besides,  the  advantages  arising  from  drill  sowing  do  not,  as  some  imagine,  consist  solely  iatbe 
saving  of  seed  which  is  thus  effected,  hot  in  the  increased  amount  of  produce  which,  under  ifaii 
system,  the  land  may  be  made  to  bear.  The  fact  of  this  increase  is  demonstrated  by  a  thooaid 
experiments,  and  no  doubt  can  longer  be  entertained  on  the  subject  even  by  the  most  virokniof- 
pononts  of  die  system.  No  general  estimate  as  to  the  average  amount  of  this  increase  can  be 
given,  as  most  of  the  comparative  experiments  made  for  the  purpose  of  determining  it  have  boee 
attended  with  different  resulta.  In  many  of  them  the  wheat  thus  sown  yielded  one-third  aon 
than  that  which  was  sown  broadcast ;  this  calculation  was  based  on  the  extent  of  land  sown,  and 
not  on  the  quantity  of  seed  used :  according  to  anotlier  experiment  it  only  yielded  one-fifth  matt 
and  according  to  another  only  one-tenth.  The  variation  in  these  results  was,  in  a  great  meisBtt. 
created  by  the  nature  and  condition  of  the  soil.  Tbe  richer,  deeper,  and  more  free  from  «00« 
and  weeds  a  soil  is,  the  greater  will  be  the  advantages  arising  from  drill-sowing ;  while  00  poor, 
shallow  land,  the  benefits  will  be  but  trifling.  Many  farmers  who  pursue  this  s^irtem  of  sowiof 
state  that  the  longer  they  adhere  to  it  tlie  better  their  land  becomes;  while  others,  on  the  cootrair, 
assert  that  the  land  deteriorates.  This  contradiction  may  easily  be  accounted  for :  there  ia  Httk 
doubt  but  that  tbe  former  manured  the  soil  sufficiently  to  maintain  its  fertility,  whereas  the  hi 
ter  neglected  to  do  so,  and  put  their  faith  entirely  in  the  beneficial  effects  of  boive-hoe  tilla^; 
for  it  cannot  be  doubted  that  the  soil  is  exhausted  by  the  additional  amount  of  produce  whicb 
drill  sowing  causes  it  to  bear,  although  this  exhanstfon  is  not  apparent  during  the  first  few}'eaia 

The  gram  of  cereals  which  ara  regularly  sown  in  this  manner,  acouires  greaier  nertectias 
every  tune  it  is  reproduced.  All  tlie  experiments  which  have  hitherto  oeen  made  tena  10  prove 
that  It  is  much  heavier  than  that  which  has  been  sown  broadcast  In  flat  barley  I  have  tbosd 
a  difference  of  6  Iba  per  bushel,  and  in  wheat  an  even  greater  increase  of  weight  The  cno 
is  large  and  full,  whicn  renders  it  peculiariy  well  adapted  for  seed.  If,  then,  we  would  obais 
good  grain  for  seed,  we  must  always  kee^  a  machine  for  drilling  and  use  it 

We  cannot,  however,  advise  the  adoption  of  drill  sowing  for  every  kind  of  grain,  or  em 
for  all  winter  grain,  excepting  in  those  agricultural  undertauungs  in  which  every  detaS  ia  car- 
ried to  the  highest  degree  of  perfection,  and  the  whole  process  of  cultivation  followed  up  win 
science  and  skill.  Crops  sown  in  drills  or  rows  require  constant  attention  to  enable  tbe  hnaff 
to  fix  upon  the  best  period  and  means  of  hoeing  them.  One  single  instance  of  caurelesaoeai 
or  neglect  will  often  seriously  injure  the  crop;  therefore,  those  who  are  not  well  skilled  taaB 
the  manipulations  of  this  system  must  proceed  with  the  utmost  circumspection,  and  expefl- 
mentalize  on  a  small  piece  of  ground  nrst,  in  order  to  learn  how  to  manage ;  moat  peisoi* 
when  first  they  begin  to  use  the  horse-hoe»  are  either  too  tipid  or  too  yentareaonss.  W 
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•owing  when  applied  to  poor  land  doei  not  »pay  the  labor  and  trouble  it  oocarioaa.  Laatly» 
ia  a  ninn  which  u  not  properly  oii^anizad,  and  where  there  rnnit  neceoaarily  be  many  thing« 
which  reqaire  the  attention  of  the  farmer,  it  ia  eeldom  prudent  to  enter  npon  this  ^stem  of 
cultivation. 

It  is  in  the  spring  only  that  autumnal  com  should  be  hoed :  when  this  cultivation  is  applied 
to  the  crops  in  the  autumn,  it  does  not  'appear  to  be  productive  of  anv  great  benefit,  let  tibe 
peed  have  been  got  into  the  ground  ever  so  earlv.  The  crop  should  oe  hoed  as  soon  as  the 
seed  begins  to  appear,  and  the  ground  is  tolerably  dry.  In  general  it  will  be  found  advan- 
tageous to  pass  an  iron  barrow  across  the  rows  first,  which  serves  to  break  Üiat  hard  crust 
which  has  been  formed  over  the  surface  of  the  soil  during  winter ;  where  this  is  not  done,  die 
feet  of  the  hoe  will  be  very  likely  to  throw  the  earth  over  the  young  plants,  and  smother 
them.  Should  the  soil  be  too  tenacious  to  break  at  once,  a  roller  must  be  passed  over  it  after  the 
harrow,  provided  that  the  ground  is  dry  enough  to  admit  of  tliis  operation  oeing  performed,  for  it 
is  of  the  utmost  importance  that  the  surface  sliould  be  thoroughly  pulverized.  The  next  step  to 
be  taken  is  to  fit  such  irons  on  to  the  horse-Iioe  as  will  drive  the  sou  from  the  middle  of  the  spaces 
and  heap  it  against  the  rows  of  plants  cm  either  side :  this  should  be  done  at  Uie  period  when  the 
com  is*  beginning  to  shoot  up,  and  put  forth  its  stems  and  blades.  Such  cultivation  will  not  do 
the  croo  an^  harm  even  if  adopted  after  the  plants  have  put  forth  their  leaves  and  stems ;  but  it 
should  DO  miished  before  the  ea^  begin  to  form.  The  mrmer  must  endeavor  to  embrace  that 
moment  for  the  performance  of  this  operation  when  the  soil  contains  exactly  the  proper  amount 
of  moisture,  and  is  neither  too  much  oardened  by  drouth,  or  softened  and  rendered  clammy  by 
wet  It  will  not  unfrequentl^  happen,  when  the  weather  is  unfavorable,  that  he  will  be  obliged 
to  select  the  spots  where  it  will  be  best  to  commence.  This  is,  in  fact,  the  most  critical  period  for 
drilled  crops  -,  nevertheless,  where  skill  and  activity  are  employed,  there  ia  little  fear  of  any  want 
of  success.  There  doubtless  are  now  and  then  cases  in  which  the  weather  is  so  un&vorable  that 
the  hoeing  cannot  be  accomplished  .*  when  such  occur,  no  very  luxuriant  crop  can  be  anticipated ; 
bat  if  the  first  partsof  the  operation  have  been  properly  peribrmed,  com  sown  in  rows  will  always 
yield  a  larger  amount  of  produce  than  that  which  nas  been  sown  b^adcast. 

Many  farmera  only  hoe  spring  com  once,  and  then  have  such  irons  attached  to  the  instrument 
as  will  heap  the  eartn  round  the  roots  of  the  plants ;  and  they  apply  this  cultivation  to  the  orop  at 
the  period  when  the  plants  are  just  putting  forth  their  blades ;  out  the  crop  always  thrives  oeat 
when  it  has  been  cultivated  wim  rake-like  irons  while  very  young ;  and  such  cultivation  is  the 
more  advantageous  when  it  dears  away  the  weeds  from  between  the  rowa  It  must  not,  how- 
ever,  be  performed  so  soon  as  to  cause  the  tops  of  the  plants  to  be  covered  with  earth.  Bsükes 
which  are  intended  to  be  passed  over  the  land  early  in  the  season  must  be  flat  and  not  convex,  ia 

[order  that  the  earth  may  sHde  over  them,  and  not  be  thrown  to  the  sidea 
Some  agriculturists  have  preferred  dibbling  com  to  sowing  it  in  rowa  Where  such  a  plan  ia 
carried  into  effect,  the  plants  not  only  come  up  in  re^lar  rows,  but  arc  at  equal  distances  from 
each  other  in  those  rows,  and  may  then  be  cultivated  in  every  direction,  either  with  instramenta, 
I  or  by  hand.  A  still  greater  saving  of  seed  is  thus  effected,  and  one-quarter  of  the  amount  usually 
I  employed  will  be  found  sufficient  When  grain  is  dear,  this  saving  will  almost  defray  the  ex- 
pense of  the  labor ;  and  hence  it  is  that  in  years  of  scarcity  this  practice  has  found  so  many  advo- 
cates. The  seed  is  put  into  the  ground  by  means  of  a  dibble,  having  holes  in  it  three  or  four  inches 
apart,  in  each  of  which  a  few  grains  are  placed ;  or,  with  what  is  still  better,  an  instrament  made 
on  purpose,  and  similar  to  that  used  by  gardeners  for  sowing  peas :  by  means  of  pressure  of  the 
foot,  this  instrament  makes  twelve  holes  at  a  time.  The  furrows  drawn  by  the  plow  serve  to  give 
a  direction  to  the  rows»  and  a  line  is  drawn  down  the  center  of  each  of  these ;  the  ground  is  sub- 
sequently harrowed. 

it  must  be  evident  to  every  one  that  this  mode  of  proceeding  occupies  a  very  considenble 
amount  of  time,  and,  conseouently,  can  only  be  applicable  under  certain  cireumstances,  and  to  a 
limited  extenr.  The  small  farmer  who  works  himself,  and  is  chiefly  assisted  by  his  own  fomily. 
will  be  most  likely  to  derive  benefit  from  it  Many  attempts  have  been  made  to  invent  instra- 
ments  or  machines  which  will  perform  the  office  of  dibbler9.  and  sow  the  grain  at  uniform  dis- 
tances ;  but  it  has  been  found  impossible  to  carry  out  the  plan.  Various  experiments  have  also 
been  made  on  this  subject  in  Pans,  which  are  related  at  some  length  by  the  Comte  Francois  do 
Neufchatean.  in  a  work  entitled  "  L'Art  de  Multiplier  les  Graina"  Paris,  1809.  But  this  work 
treats  only  of  the  multlplicatbn  of  the  seed,  and  scarcely  refers  to  the  expense  or  extent  of  the 
sowings. 

LEGUmNOUS  CROPS. 

The  coltivation  of  leguminous  plants  or  of  siliquous  crops  I'for  hitherto  no  distinction  has  been 
made  in  agricultural  phraseology  between  these  two  kinds  of  produce),  is,  doubtless,  ouite  as  an- 
cient as  that  of  cereals ;  for  reason  and  experience  have  combmed  to  teach  mankind  that  it  is  im- 
possible to  cultivate  anything  more  nourishing,  better  adapted  to  the  animal  frame,  and,  at  the 
same  time,  which  yields  so  plentiful  a  crop. 

Legaminous  plants  contain  a  large  Quantity  of  what  Einhoff  calls  '*  vegeto-animal" 
fthierische  ve!(etabiliAeke  9ubntanzJ.  Tui*  substance  bears  a  very  great  affinity  to  animal  matter, 
and  is  quite  as  nutritious  as  gluten,  as  it  constitutes  the  predominating  ingredient  in  vegetables, 
aiid  they  are  more  nourishing  than  cereals.  It  has  long  been  known  that  lentils,  peas,  and  beans, 
n  >t  only  satisfy  hunger  best,  but  are  noore  easy  of  digestion,  and  have  a  greater  tendency  tt> 
strengthen  the  frame  than  any  other  vegetable  products.  To  the  healthy  laborer  they  supply  the 
place  of  animal  food,  and  yield  that  nutriment  of  which  rye  and  potatoes  are  incapable.  With  us 
they  are  abmlote  necessaries  to  those  who  work  hard,  and  especially  to  sailors ;  neither  lands- 
men nor  sailors  are  contented  unless  they  can  have  a  meal  of  legumes  at  least  twice  a  week.  Both 
sxperience  and  chemical  analysis  tend  to  prove  that  legumes  are  the  most  nourishing  part  of  the 
T-ejBretable  kingdom.  The  straw,  even  when  exhausted,  is  e^ual  to  the  straw  of  grain ;  but  as  it 
lever  ia  dry  when  mown,  especially  that  derived  from  climbing  vegetables^  which  retains  its  i 
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duenoy  and  TitaUty  unimpaired  np  to  the  period  of  its  being  cat,  it  is  generaUy  mach  more  noa^ 
iahing  than  the  atraw  of  grain  crops.  The  haahn  of  theae  vegetables,  too,  when  cat  before  the 
finrmacion  of  the  frait  or  aeed,  vielaa  a  (ar  more  nooriahing  fodder  than  any  of  the  cereals  do. 

This  class  of  leguminoaa  plants  appear  not  only  to  be  particalarly  nourishing  to  men  and  ani- 
mals, bat  even  to  sapply  food  to  vegeubles.    The  great  proponion  of  vegeto-animal  matter  which 
they  contain,  caases  them  in  a  great  measure  to  resemtite  animal  manure,  to  be  very  easily  decom- 
posed by  putrefaction,  and  to  enter  more  promptly  into  the  composition  of  plants.    It  is  on  this   | 
account  that  from  time  immemorial,  they  have  been  used  in  Europe  for  the  amelioration  of  other   [ 
eropa    The  lupine,  which  on  account  of  its  bitterness  cannot  be  otherwiae  emploved,  is  the  chief  [ 
one  of  this  tribe  which  is  plowed  into  the  ground  as  green  manure ;  not  only  is  this  plant  buried 
while  men,  but  its  seed  is  made  use  of  for  the  purpose  of  dressing  olive  trees,  after  having  been 
steeped  in  boiling  water,  in  order  to  destroy  its  germinatiug  pnnciple.     Other  vegetables  are 
likewise  similarly  employed. 

Besides  this  vegeto-animal  substance,  leguminous  plants  contain  staroh,  and  a  soluble  mucooa 
matter  similar  to  tnat  contained  in  the  grain  of  cereals,  but  not  so  sweet 

The  best  way  of  preparing  ve^tables  for  food  is  to  boil  them.  Their  various  component  parts 
are  thus  brought  into  more  intimate  combination,  and  rendered  more  soluble,  digestible,  and 
agreeable  to  the  stomach.  They  gain  as  much  by  this  mode  of  proceeding  as  grain  does  by  fer- 
mentation, and  bv  being  made  into  bread.  They  may  themselves  be  made  into  bread,  but  then  it 
has  a  crude,  unpleasant,  rancid  taste.  They  are  not  unfrequently  mixed  with  rye,  or  wheat  floor, 
and  then  they  render  the  bread  more  nooruhing  without  altering  its  flavor. 

There  cannot  be  a  doubt  but  that  products  which  contain  so  much  nutritive  matter  must  de- 
prive the  soil  on  which  the^  grow  of  a  corresponding  portion  of  its  nutrition.  Nevertheless,  it  ap- 
pears that  theae  plants  derive  a  far  greater  portion  of  their  nourishment  from  the  atmosphere  and 
from  water  than  cereals  do,  and  that  they  adapt  it  to  their  use  by  means  of  their  orgaua  I  can- 
not go  so  far  a«i  to  affirm,  with  some  persons,  that  vegetables  derived  from  the  soil  appropriate 
and  apply  to  their  nourishment  a  peculiar  substance,  which  is  rejected  by  all  kinds  of  cereals ;  bat 
certain  it  is  that  the  proportional  quantity  in  which  they  absorb  the  primitive  substances  is  difler- 
ont  General  experience  teaches  us  to  regard  these  substances  as  fallow  crops,  or  crops  which 
•meliorate  the  soil,  and  the  alternate  cultivation  of  which  and  of  grain  crops  tends  to  maintain  it  in 
good  condition,  aqd  ensure  far  more  luxuriant  corn  crops  than  could  be  obtained  if  grain  were  al- 
ways cultivated.  It  would  be  superfluous  to  a<^d  anytnin^  to  what  we  have  already  said  in  the 
first  volume  of  this  work  respecting  the  necessity  of  a  rotation  of  crops,  for  every  experienced  ag- 
riculturist well  knows  that  even  good  manuring  will  not  maintain  land  in  good  condition  on  which 
consecutive  crops  of  grain  alone  are  cultivated,  and  that  an  alternation  of  vegetable  crops  with 
these  is  absolutely  necessary. 

TUE  PEA.  * 

The  pea  is  the  kind  of  pulse  most  generally  cultivated  among  us. 

There  are  two  principal  varieties :  the  yellow,  which  is  chiefly  used  in  this  country,  and  the  gray, 
or  PraesiaQ  peai  which  is  chiefly  cultivated  in  Prussia  and  Poland. 

The  yellow  pea  furnishes  us  with  another  variety,  which,  even  when  dry,  preserves  its  green 
hue,  but  is  not  otherwise  distinguished. 

Gardeners  raise  new  varieties  of  this  vegetable  every  year ;  but  their  characters  are  not  perma- 
nent, and  they  speedily  degenerate  unless  cultivated  with  great  care.  There  are  some  kmds  in 
which  the  pods  form  and  npen  early,  and  the  haulm  is  not  so  strong  as  in  others.  These  are 
kioked  upon  as  a  more  certain  crop ;  the  husk  of  the  pea  is  thought  to  be  finer,  and  the  pea  itself 
more  tender ;  but  the  larger  and  later  variety  often  yields  the  greatest  amount  of  produce,  both  as 
regards  peas  and  haulm.  That,  however,  to  which,  in  the  mi^jority  of  cases,  preference  sliould 
be  g^ven  is  the  early  variety ;  it  not  being  so  liable  to  be  attacked  by  mildew  before  the  pods  are 
formed,  and  fix)m  being  ready  to  be  gathered  early,  leaving  more  time  for  the  preparation  of  the 
soil  and  the  sowing  of  the  crop  which  is  to  succeed  to  it 

The  gray  Prussian  pea,  which  is  large  and  angular  in  shape,  and  bears  a  violet  colored  flower, 
is  said  not  to  bear  change  of  climate,  and  to  deg^enerate.  In  Line  and  Wescr,  a  gray  pea,  bear- 
ing violet  colored  flowers,  is  cultivated ;  but  it  is  grown  almost  exclusively  as  fodder  for  catdc, 
and  considered  to  be  unfit  for  the  use  of  man  on  account  of  its  unpleasant  taste.  This  is  probably 
a  variety  of  the  Prussian  pea. 

The  yellow  pea,  for  the  most  part,  bears  white  flowers;  some,  however,  bear  violet  colored 
flowers  speckled  with  black.  Many  persons  are  of  opinion  that  this  has  been  occasioned  by  some 
cross  witn  vetches ;  but  from  what  1  have  observed,  such  cannot  be  the  case,  and  the  alteration  of 
die  color  of  the  flower  arises  from  something  in  the  soil  or  temperature  not  hitherto  discovered. 

A  clayey,  sandy,  or  calcareous  soil,  which  is  not  too  much  exposed  either  to  cold,  wet  or  drouth, 
is  doubtless  the  best  for  peas ;  this  pulse  will,  however,  succeed  on  stiff  as  well  as  on  aandy  days, 
when  the  latter  are  not  too  dry,  aitf  the  weather  is  favorable.  But  in  all  situations  caloareoos  par- 
ticles seem  to  be  favorable  to  its  vegetation,  even  when  they  only  exist  in  small,  or  even  in  mi- 
nute portiona  In  many  countries  peas  have  only  been  found  to  succeed  on  such  soils  as  had  been 
ameliorated  with  lime  or  marl,  and  the  effect  has  been  perceptible  even  where  a  considerable  pe- 
riod had  elapsed  since  the  manuring  of  the  soil.  On  the  other  hand,  they  do  not  appear  to  oe 
able  to  bear  the  slightest  degree  of  acidity  in  the  soil ;  and  hence  the  beneficial  eflecta  of  lime 
and  marl  on  this  kmd  of  crop,  may  arise  chiefly  from  the  tendency  of  those  sobstanoes  to  destroy 
•11  acidity. 

In  the  triennial  rotation,  peas  are  cultivated  on  the  falfow ;  this  usage  is  established  in  almost 
every  place  where  the  soil  is  adapted  for  the  production  of  peas.  It  cannot  however,  be  denied 
that  afmr  peas  the  crop  of  autumnal  com  ia  not  usaally  so  inxuriant  as  it  would  have  been  after  • 
follow ;  and  the  soil  is  more  infested  with  weeds,  especially  if  peas  have  frequently  been  sown  on 
that  place,  instead  of  a  summer  fallow  and  plowing  being  given.  Thia  circumstance  caoaes  manT 
persons  to  be  foand  who  are  so  attached  to  the  old  plan  that  they  will  sow  their  peas  on  the  di- 
(lOi^S) 


▼iaion  intended  for  spring  com,  rattier  than  on  a  fallow ;  and  then  eanac  the  peas  to  be  aocceeded 
<  t  by  a  dead  follow,  in  order  to  be  able  to  point  out  the  luxuriance  of  their  crops  of  autumnal  'wni 
to  the  partisans  of  fiillow  crops.  These  adherents  of  the  old  s}'stem  have  even  gone  so  far  as  to 
attribute  the  pretended  scarcity  of  com,  and  its  deamess  for  some  years  past,  to  tlie  costom  of 
sowing  peas  on  the  fallows.  Bat  provided  that  the  peas  do  not  come  too  oftca  and  the  tillage  of 
the  faiTows  is  not  altogether  neglected,  and  the  soil  is  properly  tilled  both  before  and  after  the 
pea  crop,  there  is  no  danger  to  be  apprehended ;  and  the  slight  diminntion  which  is  visible  in  the 
produce  of  the  autumnal  com  will  be  doubly  and  trebly  compensated  by  the  produce  of  the  peas, 
while  the  impoverishment  which  they  may  occasion  will  be  amply  atoned  for  by  the  ameliora- 
tioD  arising  from  their  haulm. 

In  alternate  rotations  with  pasturage,  peas  have  long  been  placed  after  all  the  otlicr  crops,  and 
cultivated  on  the  lost  division,  or  that  which  precedes  tlie  repose,  and  have  in  general  succeeded 
but  badly ;  but  a  bettor  system  is  now  pretty  generally  coming  into  practice.*  It  is  an  undoubted 
fact,  that  peas  succeed  remarkably  well  on  the  stubble  of  clover,  and  after  any  weeded  crop—as 
potatoes,  for  example.  But  both  of  these  also  form  an  excellent  preparation  for  corn ;  consequent- 
I}\  between  them  and  the  peas  a  cron  of  wheat  is  usually  taken.  Some  persons  are  of  opinion  that 
peas  never  succeed  well  on  land  wnere  they  have  not  been  sown  before,  and,  consequently,  al- 
ways sow  them  in  the  same  places.  This,  nowever,  is  mere  prejudice,  unless  there  are  other 
causes  which  render  the  rest  of  the  fields  unfit  for  the  production  of  pea&  Qthcrs.  on  the  con* 
trary,  fear  lest  the  peas  should  degenerate,  if  the^'  or  any  similar  leguminous  crop  are  sovm  too 
frequently  on  the  same  spot ;  but  incre  is  nothing  in  experience  which  tends  to  confirm  this,  and 
all  fear  of  evil  may  be  avoided  by  manuring  the  land  between  tlie  two,  and  bestowing  proper 
tillage  upon  it. 

There  are  various  opinions  as  to  whether  peas  ought  to  be  cultivated  as  a  first,  second,  or  third 
crop  after  the  soil  has  ocen  manured.  Many  farmers  fear  that,  by  sowing  them  immediately  after 
an  amelk>ratiou  of  manure,  they  shall  only  obtain  an  abundance  which  will  grow  and  flower  with- 
out bearing  any  pods  or  yielding  any  seed.  Those  whose  land  is  so  rich  as  on  average  ^ears  to 
lead  them  to  apprchcud  this  evil,  will  do  well  to  absuun  from  manuring  for  neas.  But  such  is  by  oo 
means  a  usual  case ;  and  even  though  the  produce  of  the  grain  crop  should  be  slightly  diminish- 
ed, it  is  desirable  that  the  peas  should  vegetate  luxuriantly,  on  account  of  the  great  utility  of  the 
haulm,  and  the  fertilizing  influence  which  its  shadow  exercises  oo  the  soil  when  the  crop  is  thick 
and  vigorous. 

On  land  of  an  average  quality,  peas  which  have  been  manured  are  always  infinitely  superior  in 
point  of  quantity  as  woll  as  haulm  to  any  others,  and  they  then  leave  the  soil  in  a  condition 
peculiarly  favorable  to  tlie  succeeding  crop ;  for  it  is  well  known  tliat  a  scanty  crop  of  this  vegeta- 
ble leaves  the  soil  infested  with  weeds.  It  is,  however,  seldom  advisable  to  maimre  very  plenti- 
fully  for  peas. 

Every  yeu*  fresh  comparative  experiments  have  furnished  us  with  additional  proofs  that  ma- 
nure, whether  decomposed  or  fresh  and  strawy,  when  spread  over  the  soil  after  the  sowing,  is  not 
only  mora  advantageous  to  peas  sown  on  sandy  days  than  it  would  have  been  if  buried  by  a  plow- 
ing, but  that  it  is  tuso  more  beneficial  to  the  grain  crop  which  is  to  succeed  tlie  peas.  Experience 
ha«  demonstrated  in  a  striking  manner  that  all  those  theoretic  principles  which  appear  to  contra- 
dict this  fact  fall  before  it  I  cannot  however,  extend  this  practice  to  stiff,  clayey  soils ;  for  I  am 
not  aware  that  any  experiments  have  been  made,  for  the  purpose  of  testing  iu  efficacy  on  land  of 
that  description. 

Another  mode  of  proceeding  is  to  bury  the  manure  with  the  peas,  and  for  this  purpose  the  peas 
are  sovm  broadcast  on  the  monura  after  it  has  been  spread. 

It  ho«  been  observed,  those  crops  of  peas  which  have  been  manured  with  the  dung  of  sheep  or 
horses  are  always  finer  flavored  and  have  a  thinner  husk  than  of  such  as  have  been  sown  on  the 
manure  produced  by  cattle  and  pigs.  Ameliorations  of  lime  and  ashes  are  productive  of  similar 
advantages. 

Although  it  isuniventally  admitted  that  peas  thrive  best  on  a  loose,  well  pulverized  soil,  never- 
theless many  agriculturist»  have  become  convinced  by  experience,  tliat  when  sown  on  one  plow- 
ing, they  succeed  better  than  af\er  the  most  elaborate  tillage.  I  do  not  intend  to  deny  the  truth  of 
thc'experimcnts  adduced  in  support  of  this :  but  what  I  say  is,  that  there  were,  undoubtedly,  some 
particular  circumstances  which  influenced  the  result  and  I  cannot  receive  these  statemente  as  any 
foundation  for  a  general  mle.  Where  a  damp  soil  has  been  broken  up  beforo  the  commencement 
of  winter,  the  upper  layer  of  earth  is  very  lilcely  to  become  so  saturated  with  water  as  in  the 
spring  to'rcnder  it  impossible  to  plow  it  for  the  recepiion  of  seed,  without  turning  it  into  clods  in- 
stead  of  dividing  it  The  farmer  does  not  wish  to  depart  from  that  rule  which  prescribes  that  the  , 
seed  shall  be  sown  as  early  as  possible,  and.  consequently,  throws  the  peas  into  a  soil  which  the  ' 
plow  has  hardened  instead  of  loowmed,  and  which  is  by  no  meana  adapted  for  the  recep-  ' 
tion  of  tliiii  kind  of  pulse.  On  land  which  is  not  subject  to  this  inconvenience,  and  where  the  fanner 
need  not  begin  to  plow  the  ground  which  was  broken  up  before  the  commencement  of  winter, 
until  it  is  sumcientiy  dry  to  benefit  by  that  operatk>n,  a  crop  sown  on  two  plowings  is  always  finer 
and  better :  and  thoogh  a  great  quantity  of  weeds  come  up,  the  peas  always  get  the  upper  hand. 
The  practice  of  drilling  peas  is  decidecfly  more  advantageous  than  any  other  on  dry  land. 

It  IS  usually  advisable  to  sow  peas  as  early  in  the  year  as  possible ;  in  fact  they  are  the  fint 
crop  which  should  be  got  into  tnc  ground  in  the  spring.  Frosts  do  not  injure  them,  even  when 
they  have  begun  to  come  up.  I  have  not  however,  found  it  ii^urious  to  peas  to  sow  them  late  in 
the  spring ;  on  the  contrary.  I  must  confess  that  those  which  I  have  sown  in  May  have  alwmya 
succeeded  best  at  least,  so  far  as  regards  llic  produce  in  haulm.  I  do  not,  however,  make  it  a 
mle  to  sow  them  late,  because  the  success  of  the  crops  I  have  just  mentioned  always  appeared  to 

•  See  "  Das  gerechte  Verhncimiss.  der  Viehzucht  und  des  Ackerbauea."  S.  146 ;  "  Annalender  fileeUen- 
lyorgiscbeB  LaiidwiithichnftsgoscUschafts.'*    B.  11 ;  S.278. 
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ae  to  be  chiefly  owing  to  the  itate  of  the  weather.  Peas  which  are  sown  early  in  die  eeaaon,  w« 
ar?  told,  escape  the  attacks  of  mildew  previoos  to  the  formation  of  the  pods,  and,  oonseqnentlj, 
tbe.T  grain  is  bat  little  iojared,  altboagfa  the  vegetation  of  the  plant  is  arrested.  Bot  I  have  inva- 
riab.'y  observed,  that  this  disease  does  not  attack  the  late  peas  which  are  in  full  vigor,  while  it  de- 
stro^p  the  early  onea  Eckardt  advises  that  the  peos  shonld  not  all  be  sown  at  once,  bat  a  period 
of  nme  or  fifteen  days  suffered  to  elapse  between  each  sowing,  by  which  means  the  whole  crop 
will  be  prevented  from  failing.  I  cordially  agree  with  him  in  this  opinion,  and,  at  the  same 
tfane,  make  it  a  role  never  lo  sow  while  the  groand  is  ver^  damp,  or  when  the  furrow-slice  hard- 
ens instesd  of  dividing  on  being  tamed  over  by  the  mould-board.  The  quantity  of  seed  osoal^ 
sown  for  peas  is  from  a  bushel  to  twenty  metsen  per  acre.  It  is  calculated  that  when  s  bushel  is 
sovm  twelve  grains  fidl  on  every  square  foot,  which  would  be  too  much  if  spread  uniformly  over 
the  surface.  When  peas  are  sown  on  (uttows.  a  certain  portion  cannot  be  prevented  from  re- 
maining uncovered,  and  becoming  a  prey  to  birds,  which  are  so  greedy  after  tnis  grain,  that  they 
will  even  dig  it  up  after  it  hss  been  buried.  When  peas  are  sown  under  furrows,  this  evil  is  not 
so  much  felt,  although  even  then  it  cannot  be  altogether  prevented,  and  the  peas  germinate  much 
sooner.  This,  of  course,  makes  a  diflerenoe  in  the  quantitv  of  seed  which  it  is  necessary  to  sow.  It 
has  also  been  observed,  that  when  a  great  deal  of  rain  falls  during  the  flowering  season,  diose  peas 
which  are  not  too  crowded  set  or  pass  from  flower  into  fruit,  and  bear  much  better  than  those  in 
close,,  thick -set  crops ;  while  these  latter  yield  most  haulm,  and  leave  the  soil  in  a  better  condition. 
It  is,  therefore,  requisite  to  ascertain  with  what  view  the  peas  are  sown,  before  we  venture  to  de- 
termine whether  it  is  most  beneficial  to  sow  thickly  or  not  Some  agriculturists  pretend  that  they 
destroy  the  weeds  bv  sowing  their  peas  as  thickly  as  possible,  and,  therefore,  use  two  bushels  of 
seed  per  acre ;  but  I  do  not  believe  that  they  attam  the  end  in  view  by  this  means,  for  the  weeds, 
and  especially  the  wild  mustard,  spring  up  and  vegetate  much  more  quickly  than  the  peas,  nnlees 
a  very  favorable  season  accelerates  the  ^wth  of  tlie  latter. 
Sofne  agriculturists  havo  stronglv  advised  that  peas  should  not  be  harrowed  after  they  have  he- 

En  lo  come  up;  while  others,  and  especially  Dullo,  in  his  excellent  treatise  upon  Agricnltui«, 
ve  as  strongly  recommended  this  practice  as  a  means  of  destroying  those  weeds  whidi  are  then 
appearing  above  ground,  and  only  stipulate  that  the  operation  mau  not  be  performed  untO  the 
plants  begin  to  put  forth  their  leaves.  In  those  experiments  which  I  have  made  relative  to  this 
point,  I  have  never  been  able  to  discover  that  the  planes  were  stall  iixjured  by  tlie  harrowing ;  nei- 
ther could  I  discover  that  it  had  made  much  effect  on  the  weeds,  for  they  were  too  deeply  rooted 
in  the  soil.  Perhaps  the  best  mode  of  proceeding  is  not  to  harrow  at  all  after  the  peas  have  been 
sown  under  furrows,  until  they  begin  to  come  up  and  develop  their  leaves,  and  then  the  passing 
of  the  instrument  over  the  rough  plowed  land  will,  perhaps,  succeed  better  in  destrormg  tibe 
weeds.  But  I  have  not  as  yet  put  this  plan  into  practice.  Dallo.  in  his  work  which  I  have  be- 
fore alluded  to,  states  that  he  has  plowed  peas  into  the  ground,  with  groat  success,  eight  or  ten  days 
after  they  were  sown,  and  consequently  after  they  had  begun  to  germinate ;  and  that  these  peaa 
came  up  well,  and  were  peculiarly  free  from  weeda 

In  England,  peas  are  trequently  cultivated  with  the  hand-hoe ;  and  those  which  have  beem 
sown  broadcast,  are  thinned.  Small  farmers  frequently  weed  these  cropsi  It  would  be  im- 
possible for  us  to  bestow  all  this  care  on  them,  for  we  usually  sow  peas  on  immense  extents  of 

When  the  wild  mustard  and  radish  have  shot  up  so  fast  as  almost  to  stifle  the  peas,  and  are  in 
full  vegetation,  I  have,  in  common  with  other  agriculturists,  had  them  mown;  but  the  tops  of  die 
|>eas  cannot  be  prevented  from  also  suflering  from  this  proceeding.  When,  however,  the  sou  is 
rich  snd  the  weather  favorable,  the  crop  is  rather  benefited  than  injured  by  it ;  but  under  opposite 
cireumstances  the  peas  suffered  greatly,  and  the  weeds  again  get  the  upper  hand. 

Weather  and  temperature  have  a  greater  influence  on  the  success  of  peas  and  on  their  formm- 
tion  than  on  almost  anv  other  field  crop ;  hence  it  is  scarcely  possible  to  calculate  the  average  pro- 
dace  which  a  crop  will  yield.  Damp  weather  during  the  flowering  sessnn  is  rather  beneficial 
than  ii^iurious,  because  the  comformation  of  the  flower  protecu  it  firom  the  mtroduction  of  moistore. 
In  dry  weather  the  flower  very  frequently  dries  up  without  setting. 

It  is  very  unfortunate  if  at  the  flowering  season  the  crop  is  attacked  by  mildew ;  where  soch  is 
the  case,  a  very  promising  crop  will  in  four-and-twenty  hours  often  be  completely  destroyed,  and 
all  the  flowers  will  fall  without  setting.  Occasionally  there  appears  to  be  some  matter  in  the  air 
which  acuon  the  plants  in  a  maner  as  yet  unknown  to  us,  and  pre  venu  the  formation  of  the  grain ; 
ihis  is  frequently  observable  in  buckwheat,  as  well  in  other  crops. 

Some  persons  stick  field  peas  as  they  would  garden  peas.  This  mode  of  proceeding  certainly 
»events  the  crop  from  beins  laid,  and  facilitates  the  formation  of  the  seed,  bnt  it  greatly  increases 
die  amount  of  Isnor  reouired. 

In  a  few  places,  the  tanners  are  in  the  habit  of  covering  a  field  sown  with  peas  with  a  layer  of 
Straw,  and  tlien  leaving  the  pess  to  make  their  way  through  it,  and  then  vegetate ;  by  this  means 
the  weeds  are  all  stifled,  the  soil  kept  moist,  and  those  stems  which  fall  to  Üie  ground  prevented 
from  rottbg.  Where  there  is  a  plentiful  supply  of  straw,  this  may  be  done  wiä  advantage,  and 
the  straw  will  afterward  be  available  as  manure. 

It  is  necessary  to  embrace  the  exact  period  at  which  the  ]>eas  are  ready  to  be  cut  without  loaa 
of  time.  In  general  the  best  way  is  to  be  guided  by  the  maturitv  of  the  ear^  pods,  without  noticine 
the  later  onea  otherwise  the  largest  and  best  of  the  crop  is  liable  to  be  lost  The  only  exception  to 
this  rule  occijrs  when  the  state  of  the  temperature  has  been  such  as  only  to  admit  of  a  few^  of 
the  first  flowers  setting,  while  the  later  ones,  having  encountered  more  favorable  weather,  have 
been  more  successful.  But  such  cases  rarely  occur;  it  much  oftener  happens  that  the  peas  are 
still  green  and  in  flower  at  the  top,  while  the  lower  pods  are  ripe  and  dry.  The  fanner  must  not, 
on  any  account  wait  for  the  later  flowers  to  come  to  maturity,  for  the  plants  will  continneto  flower 
nntil  all  the  infSsrior  pods  have  shed  their  seed.  These  late  flowers  are  by  no  means  injurious»  if 
they  do  not  mislead  tlie  farmer  and  prevent  him  from  mowing  at  the  proper  season.    The  straw  is 
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tfien  better  and  more  noarishing,  and  tboae  peas  which  have  not  ripened  may  be  made  naeful  m 
▼ariona  waya.    The  onl^  tbin^  which  is  difficalt,  is  to  dry  the  haalm  thoroaghly. 

When  the  peas  are  laid,  it  is  very  diificalt  to  mow  them.  The  aicUe  is  the  best  instrument  that 
can  be  employed  for  this  purpose. 

When  tne  weather  is  unfavorable,  it  is  very  difficult  to  dry  the  haulm.  During  alternate  rains 
and  Bonshiue  the  pods  open,  nlmosl  the  whole  of  the  grain  is  shed  on  the  field,  and  nothing  is  left  to 
be  carried  but  the  haulm  or  straw ;  this  is  particularly  the  case  when  peas  are  left  in  the  wads  or 
wisps,  and  frequently  turned  with  the  intention  of  drying  them.  When  wetther  of  this  kind 
comes  on,  I  have  always  found  it  best  to  cock  the  peas  as  soon  as  ever  they  began  to  fade ;  and  if 
the  rain  continued,  to  content  myself  with  raising  them  a  little  with  the  handle  of  a  rake,  and  to 
leave  them  in  the  same  place  until  they  were  sufficiently  dry  to  be  carried.  It  cannot  bo  denied 
that  the  straw  loses  some  of  its  goodness  under  this  mode  of  prooeedine ;  but  llien  there  is  less 
harm  to  be  feared  in  other  respects,  and  the  peas  are  prevented  from  shedding  their  seed  and 
leaves^  When  the  weather  is  fine,  it  will  be  found  most  advantageous  to  leave  the  peas  in  the 
wads  or  wisps  to  dry ;  and,  if  necessary,  lo  do  so  with  the  hand  and  not  with  a  rake. 

Aa  it  is  of  the  utmost  importance  to  the  succeeding  crop  that  the  land  should  be  plowed  as  soon 
as  possible  after  the  peas  have  been  mown,  it  is  best  to  lay  these  latter  on  as  narrow  strips  of  earth 
as  possible,  in  order  that,  if  the  getting  in  of  the  crop  is  delaved,  the  intervening  spaces  may  be 
plowed  without  loss  of  time.  However  tiresome  this  mode  of  proceeding  may  appear  to  be,  every 
agriculturist  who  is  aware  of  the  importance  of  breaking  up  the  pea  stubble  with  as  little  delay 
as  posaible  will  not  neglect  this  precaution. 

Some  persons  tie  the  peas  before  carrying  them,  but  this  is  a  very  useless  trouble. 

The  oroduce  ofthe  p«i  in  ripened  aeeds  isso  caaoal  that  it  is  almost  impKMsible  to  lav  down  anr 
general  average  with  regard  to  its  amount  From  some  fields  I  obtained  thirteen  and  a  naif  bushels 
of  seed  one  year,  and  only  two  and  a  half  bushels  on  another,  although  both  times  the  same  ron* 
tfaie  of  cultivation  was  pursued.  On  good  soils,  from  five  to  mx  bushels  ma^  be  regarded  as  aa 
approxhnatlve  average  of  the  produce  per  acre. 

The  price  of  peas  u  as  variable  as  their  produce.  Sometime«  it  is  equal  to  that  of  r^re ;  at  others 
much  higher.  Provided  that  thepeas  are  not  attacked  by  worms  after  oeing  brought  into  the  gran- 
ary, tbejr  may  be  kept  in  casks  for  a  considerable  period ;  and,  indeed,  it  is  as  well  to  preserve 
them,  as  there  will  uwaya  be  a  supply  in  hand  to  meet  this  exigencies  of  any  year  in  wnich  this 
kind  of  crop  fails. 

I  cannot  either  state  what  is  the  general  averam  between  the  proporden  of  grain  and  of  straw, 
for  sometimes  the  amount  of  one,  and  sometimes  that  of  the  other  preaominates.  When  the  soil  is 
good,  and  has  been  well  manured,  we  may,  however,  always  reckon  with  tolerable  certainty  upon 
a  good  crop  of  atraw  if  not  of  seed,  and,  as  hi  most  farms  straw  is  of  the  greatest  imponanoe,  and 
ekueliy  prised,  the  agriculturists  cultivate  peas  with  a  view  of  obtaming  it,  and  receive  a  good  crop 
of  grain  as  an  additional  blessing.  A  good,  well-tilled  field  sown  with  peal  will  vield  fitun  twelve 
to  sixteen  quintals  of  haulm  per  aere,  unless  a  period  of  drv  weather  hnpedes  the  vegetation  be- 
fore the  time  when  it  naturally  would  stop ;  under  peculiarly  fiivorable  cvcnmstaxices,  even  more 
than  this  may  be  obtained. 

Pea-hauhn  is  conridered  to  be  peculiariy  adapted  for  ibeep ;  many  fhrmers  give  it  Instead  of 
hay,  but  this  can  only  be  done  when  the  greater  part  ofthe  haulm  was  (Hven  at  the  time  of  its  be- 
ing mown.  In  general  it  is  more  bulky  and  nourishing  than  the  atraw  of  any  of  the  cereal  grassea 
Pesrhaulm  is  also  given  to  horKs  and  cattle;  but  for  them  it  must  be  chopped,  because  the  stems 


are  usually  too  tough  to  admit  of  their  being  easOv  masticated,  and  they  are  apt  to  slip  between 
the  teeth.  The  refuse  which  is  left  after  the  peas  beve  been  threshed  is  likewise  very  nutritknis. 
It  is  always  best  to  consume  the  pea-hauhn  Wore  any  other  kind,  and  not  to  keep  it  until  the 


spring. 


THE  LENHL. 


There  are  two  varieties  of  the  common  lentil :  one  small  and  of  a  brownish  hue,  and  the  other 
large  and  more  inclined  to  yellow.  The  small  variety  has  an  aromatic  flavor  which  is  peculiar  to 
it,  and  thii  causes  it  to  be  preferred  by  many  persons ;  the  other,  however,  finds  the  readiest  sale. 
These  two  varieties  are  very  frequently  crosaed,  and  thus  a  mixed  lentil  is  produced  which  is  the 
ono  most  commonly  grown.  The  quality  ofthe  aoil  has  a  considerable  influence  upon  the  size  of 
the  seed. 

Latterly  the  Provence  lentil,  which  is  almost  as  large  and  of  the  lame  oolor  as  die  pea,  has  been 
recommended.  It  yields  a  larger  produce  than  the  others,  both  in  straw  and  grain,  even  when 
sown  on  sandy  soils,  but  has  very  little  ofthe  flavor  of  a  lentil,  and  more  resembles  the  taste  of  n 
pea,  which,  causes  it  to  be  much  aonght  for  as  a  dish  for  the  table.  As  it  growa  very  tall,  it  an« 
swera  almost  as  well  on  sandy  soils  as  vetches ;  and  I  consider  it  as  a  better  product,  whether  cnl> 
tivated  as  fodder  or  for  the  aake  of  ita  grain. 

Lentils  require  a  soil  contahiing  a  tolerable  propordoo  of  sand,  and  which  is  in  good  oondidon. 
They  seldom  thrive  on  clayey  soib. 


This  crop  is  sown  later  than  petts  on  account  of  its  suffering  more  fivm  oold.  Twelve  metsen  of 
seed  per  acre  will  be  found  sufficient ;  but  care  must  be  taken  that  this  seed  is  pure  and  not  inter- 
mingled with  the  seed  of  vetches,  or  die  sale  of  the  lentils  will  be  injured.    As  die  haulm  of  lentilB 


is  delieate  and  feeble,  the  plants  are  very  liable  to  be  ehoked  by  weeds,  wüees  the  ground  is  kept 
carefVilly  weeded.  Many  persons  dibble  lendls  in  rows,  leaving  room  for  a  rake  po  paas between ; 
forny  own  part,  I  can  see  no  reason  why  this  erop  should  not  be  sown  with  a  drilling  mtmAiae, 
and  afterwara  cultivated  with  a  horse-hoe. 

The  lentil  contains  a  greater  propordon  of  vegeto-anhnal  matter  dian  any  other  vegetable,  and  Is 
muveraally  regarded  as  bemg  highly  nutritious.  From  the  dme  cf  Bsan  up  to  the  present  day  It 
has  been  considered  as  an  article  of  food.    This  vegeUble  fetches  a  higher  price  than  peas ;  and 


9M,  when  grown  on  a  wU  wliich  ha«  been  properly  tilled  and  ia  adapted  tor  their  reception,  tbey 
yield  from  eight  to  ten  bnehels  per  acre,  their  caltnre  ia  very  lacrative.  The^  do  not  yield  mn» 
■traw;  bat  what  there  is,  is  rery  delicate  and  noorishing,  and  somewhat  similar  to  tlie  best  hay; 
consequently,  it  is  asoally  reserved  for  yoong  animals,  as  lambs  and  calres.  As  lentils  require  to 
be  kept  very  free  from  ¥reeds,  the  cultore  of  this  crop  tends  to  improve  and  clear  the  soil 

KIDNEY-BEANS  (HARICOTS.) 

A  great  namber  of  varieties  are  cultivated  in  gardens,  the  pods  of  which  are  generalljr  gathered 
while  green.  Dwarf  species  are  cnltivated  in  the  fields.  As  these  require  all  the  attention  of  jnr- 
den  cultivation,  and  must  be  carefully  trained  and  weeded,  thev  may  be  said  to  be  unfit  for  field 
orops,  and  can  only  be  cultivated,  to  any  extent,  by  means  of  implements  adapted  for  the  purpose.* 
It  is  on  this  account  that  we  merely  aUnde  to  them  here,  reserving  what  iaither  appertams  to  the 
«object  until  we  come  to  treat  of  the  cultivation  of  maize,  with  which  that  of  haricots  may  be  ad- 
vantageously associated. 

BEANS  (VICIA  FABIA.) 

Numerous  varieties  of  the  viria  fabia  are  cultivated  both  in  fields  and  gardens,  but  the  small 
round  variet;^  which  bears  so  many  pods,  and  is  known  by  the  name  of  the  horse-bean,  ismostcom- 
mon.  It  vanes  in  color,  versing  sometimes  on  yellow,  at  others  being  of  a  dark-brown  hue,  and  at 
ethers  spotted  with  various  Bbades ;  but  this  difierence  of  color  is  not  permanent,  and  has  no  mfla- 
ence  on  the  other  properties  of  the  bean. 

The  bean  requires  a  rich,  strong,  loamy  soil,  similar  m  quality  to  wheat  land;  it  may,  however, 
be  cultivated  with  advantage  on  lands  which  are  not  quite  so  strong,  provided  that  they  are  toler- 
ably moist,  and  contain  a  Iwge  quantity  of  humus,  and  that  humus  is  not  of  too  acid  a  natnre ;  for  I 
have  found  that  beans  are  subject  to  rust  Beans  serve  to  loosen  stiff  soils ;  the  filaments  of  their 
roots  will  penotnte  even  the  hardest  cla^.  Hence  they  have  been  regarded  as  an  excellent  pre- 
paration for  wheat  on  land  of  th  is  description.  Their  roots  and  the  shadow  of  their  leaves  and  hanlm 
serve  to  keep  the  soil  loose  and  clear. 

When  the  soil  appean  to  require  amelioratkm,  it  must  be  manured  for  this  crop,  and  that  soum- 
what  plentifally ;  for  beans  require  a  good  soil,  and  will  bear  a  considerable  quantity  of  manure^ — 
This  plant  will  make  its  way  tnrough  the  most  tenacious  soils,  and  therefore  ma]^  be  buried  with 
the  manure,  .and  by  the  first  plowing.  It  has  even  been  attempted,  and  not  without  suooes^  to 
sow  beans  on  a  tenacious  and  compact  turf,  and  plow  them  in-,  and  they  have  invariably  b^ea 
found  to  make  their  way  through.  There  is  not,  however,  any  doubt  but  that  they  are  benefited 
by  a  second  plowing ;  and  the  reason  why  this  is  not  more  frequently  bestowed  is»  that  most  per- 
sons consider  it  to  be  absolutely  necessary  to  get  the  seed  into  the  ground  as  early  as  possiole ; 
and.  therefore,  clavoy  soils  which  have  bäen  plowed  up  in  the  autumn  do  not  dry  soon  enough  in 
the  spring  to  admit  of  their  being  plowed  before  the  seed  is  got  into  the  ground. 

It  is  generally  believed  that  those  beans  which  are  sown  earliest  thrive  best;  and  consequently, 
when  the  weather  will  admit  of  it,  they  are  sown  in  December ;  for  most  persons  are  of  opinion  that* 
even  though  they  may  suffer  from  frost,  and  their  leaves  become  yellow  and  wither,  other  leaves 
will  replace  these,  and,  on  the  whole,  Üie  plants  will  not  sufier.  I  cannot  exactly  coincide  with 
this  opmion,  since  it  has  always  appeared  to  me  that  the  beans  which  have  been  sown  the  latest 
thrive  the  best 

As  the  grain  is  very  largo,  a  considerable  quanti^  of  seed  is  often  required— often  as  much  as 
from  two  to  three  bushels  per  acre.  English  agriculmrists  say  that  on  strong  land  which  is  mois^ 
beans  should  be  sown  far  apart;  and  on  light,  drv  soils  near  together,  in  order  that  in  the  latter 
case  they  may  overshadow  the  whole  of  the  land.  The  plants  do  not  bear  so  many  pods  whea 
sovm  closely,  as  they  do  when  sown  far  apart 

Beans  are  everywhere  cultivated  as  a  preparatory  crop,  or  instead  of  the  follow  crop.  Some- 
times a  meadow  which  is  newly  broken-up  is  devoted  to  them,  or  thev  are  sown  as  the  first  crop  on 
land  which  has  been  left  m  repose  or  laid  down  for  pasturage,  and  which  is  afterward  to  be  sown 
withgrain. 

When  beans  have  been  buried  with  the  plow,  the  harrow  must  only  be  passed  very  lightly  over 
the  ground;  but  as  soon  as  they  begin  to  come  up  and  ]^ut  forth  their  leaves,  they  should  be  wcA 
harrowed.  Beans  will  bear  a  pretty  good  harrowing  with  an  iron-toothed  harrow ;  for  even  those 
which  are  broken  offer  torn  by  this  operation  will  shoot  afresh. 

While  young,  they  require  to  be  kept  perfectlv  free  from  weeds ;  and  where  this  cannot  be  ef- 
fected by  narrowing,  the  crop  should  be  need  if  we  would  have  it  succeed.  In  some  places  re- 
course is  had  to  the  singular  prooeedina  of  turning  the  sheep  on  to  the  bean  fields  when  me  plants 
are  about  two  inches  above  tne  ground.  These  animals  will  not  touch  the  beans  so  bng  as  they 
can  find  a  single  morsel  of  anything  else  to  eat 

The  practice  of  sowing  beans  in  rows  is  adopted  even  in  places  where  the  proper  machines  for 
aocomplidiing  this  operetion  and  horse-hoes  are  unknown.  Where  they  have  no  drill-machinei^ 
the  beans  are  sown  by  hand  in  every  third  or  fourth  furrow  drewn  by  the  pk>w,  and  about  two 
bushels  of  seed  per  acre  are  used,  when  the  beans  have  begun  to  come  up,  a  pfow  is  passed 
alons  each  side  of  every  line,  in  order  to  throw  the  earth  off  the  plants ;  and  in  a  short  tune  after- 
ward this  implement  is  again  used  in  an  opposite  manner  to  heap  the  earth  round  the  plants.  A 
plow  or  a  bmoir  is  best  adapted  for  the  peitbrmanoe  of  this  operetion ;  I  have,  however,  seen  it 
▼ery  weU  acoomplidied  with  a  common  wheel-pbw.    The  rows  are  sometimes  as  much  as  three 


*  Tliose  Unds  of  faaricols  which  do  not  grow  very  tall,  never 
«r  than  that  of  peas,  they  may  be  more  «nsily  eultirated  with  the 


enslllannsar 


„  ad.  as  their  stem  is  ürong- 
Dfpeas,  they  may  be  more  «ndly  eulüTated  witb  the  hone*hos  dnrins  the  eariy  periods  of  tfasor 
These  dwarf  varieties  are.  therefore,  well  adapted  for  beinc  aown  and  raised  in  open  fielda,  mm! 
or  agricuhnral  undertakings  where  an  improm  system  q|Agricultare  is  pursacd. 

[Frmek  TVmu. 
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ÜMt  or  more  apart  But  the  plaata  are  aown  irory  doae  lo  one  another  m  rowa.  There  cannot  be 
a  doubt  but  that  the  crops  can  be  fown  in  thia  manner  much  better  with  the  proper  impIementSi 
and  tbatleti  seed  will  tnen  be  required ;  twenty  motzen  per  acre  will  be  fbond  to  be  amply  sof* 
fioient 

Beans  which  have  been  drilled,  and  aabseqnently  cnltirated  with  the  horae-hoe,  yield  a  much 
larger  prodaco  in  grain  than  those  which  have  been  sown  bv  broadcast ;  on  an  average,  the 
former  may  be  said  to  yield  twice  as  mnch  as  the  latter.  They  Dear  pods  even  down  to  the  very 
bottoms  oi  their  stems,  while  those  which  are  sown  too  closely  never  do.  It  is  not  unosaal  to  find 
from  thirtv  to  forty  podaon  each  plant  sown  by  a  drilling-machine,  while  those  sown  in  the  other 
way  rarely  bear  more  than  ten.  As  the  lower  flowers  set  early,  they  escape  the  attacks  both  of  i 
rnst  and  mildew,  which  diseases  often  prevent  the  later  flowers  from  bearing  pods  or  seed.  Bat 
the  hanlm  of  besjis  sown  in  rows  is  decidedly  inferior  to  that  of  those  sown  broadcast ;  the  lower 
part  of  the  atems  becomes  hard  and  ligneoas,  and  the  leaves  are  more  apt  to  fall.  Bat  the  loss 
ihas  experienced  bears  no  comparison  to  the  increase  of  prodaoe  in  gram ;  besidea^  it  may,  in  a 
great  measure,  be  avoided  by  training  the  plants  a  little  earlier. 

The  coltivation  bestowed  on  a  bean  crop  keeps  the  soil  clear  and  loose  daring  that  period ;  and 
when  the  plants  come  op  they  overshadow  it  By  this  meana  it  is  perfectly  prepared  for  the  next 
crop ;  and  after  the  beans  have  been  gathered  in,  reqaires  comparatively  little  tillage.  The  ex- 
tirpator is  the  best  instrament  which  can  be  made  use  of  for  the  purpose  of  leveling  land  which 
has  been  thrown  into  ridgea  by  drilled  crops.  When  this  has  been  used,  one  plowing  will  suffice 
to  prepare  the  land. 

w  ben  beans  are  sown  broadcast  they  are  osoally  mixed  with  either  peas  or  vetcheii  and  rarely 
sown  alone  on  account  of  their  socceas  being  so  very  casual 

This  plant  is  extremelv  subject  to  attacks  of  rust  or  mildew,  or  both.  The  former  «hows  itself 
on  the  leaves,  the  tips  m  which  mm  brown :  this  spreads,  becomes  darker,  and  finally  destroys 
both  the  leaves  and  the  ]>lant  Mildew  attacks  the  tons  of  the  plants,  and  is  immediately  followed 
by  the  appearance  of  an  innumerable  quantity  of  black  insects  or  ba§[s  fapkide$J,  which  soon  ex- 
tend themselves  over  the  whole  of  the  plant  and  prevent  it  irom  forming  any  fhiit  Some  fiurmers 
have  endeavored  to  diminish  this  evil  by  catting  off  the  tops  of  the  pUnu  with  some  i^arp  instru- 
ment I  have  never  found  those  crops  of  beans  which  have  been  sown  with  a  drilling-machine 
to  suffer  so  much  from  rust  or  mildew  as  those  sown  broadcast ;  for,  in  the  former  case,  the  plant 
is  usually  pretty  strong  before  the  disease  appears,  and  a  considerable  quantity  of  its  grain  is 
fortted ;  consequently,  the  ravMes  are  not  so  sensibly  felt* 

In  places  where  die  worth  ofuo  soil  is  known,  when  the  bean  crop  promises  to  tarn  out  badly, 
it  is  immediately  cat  and  the  field  broken  up,  and  the  beans  spread  in  the  furrows  and  covered 
over,  because  a  poor  crop  of  beans  would  not  repa^  the  ii^ury  which  they  would  do  to  the  sue- 
oeeding  wheat  crop  ;  for  it  is  well  known  that  ft  is  only  those  bean  crops  which  succeed  well, 
that  fonn  a  good  preparation  for  wheat  and  that  this  grain  almost  invariably  fails  when  sown  after 
a  poor  crop  of  beans. 

Beans  snould  be  got  in  as  soon  as  the  greater  part  of  the  pods  turn  black,  and  without  regard 
to  the  maturity  of  those  which  were  aet  last  A  very  clever  English  agricaltnrist  has  even  gone 
so  fkr  as  to  recommend  that  the  beans  should  be  cut  as  soon  as  the  seed  is  completely  formed, 
tied  up,  carried  to  some  place,  and  there  left  to  ripen,  in  order  that  the  land  on  wbich  they  grew 
mar  be  che  sooner  plowed  up.  Beans  sown  by  broadcast  are  fireauently  cut  down  with  a  scythe, 
ana  then  collected  and  carried  out  of  the  field ;  but  a  sickle  is  often  niade  use  o£  Beans  which 
have  been  drilled  in  rows,  and  especially  such  as  have  been  well  hoed,  can  only  be  cut  with  a 
■ekle ;  a  scythe  would  break  the  lower  pods,  and  the  beans  would  then  fall  into  the  deep  fur- 
rows which  the  hoe  had  left  between  the  rows,  and  thus  be  lost  The  best  plan  appears  to  me  to 
be  to  have  them  pulled  up ;  bat  this  cannot  be  done  on  tenacious  soils,  at  least  not  without  great 
difficulQr« 

After  the  beans  have  been  cut  they  are  tied  up  m  small  sheaves,  five,  six,  or  seven  of  which  are 
set  up  one  against  the  other :  when  the  bean  harvest  is  not  succeeded  by  very  diy,  warm  weather, 
it  frequently  takes  a  Ions  time  to  dry  thoroughly.  But  as  it  is  now  well  known  that  ft  is  of  the 
utmost  importance  that  the  field  should  be  cleared  with  as  little  delay  as  possible,  the  beans  are 
often  earned  to  some  other  place  to  complete  the  prooeas  of  drying. 

The  produce  of  beans  sown  broadcast  iseven  more  casual  than  that  of  peas.  Where  the  ground 
is  adapted  for  them,  and  the  plants  are  sown  in  rows,  and  subseouently  cultivated  with  a  horse- 
hoe,  from  ten  to  twelve  bushels  of  grain  per  acre  may  be  expected.  In  Kent  and  other  counties 
of  Bngland  in  which  beans  are  sown,  from  eighteen  to  twenty-seven  bushels  per  acre  of  our 
measure  is  regarded  as  the  ordinary  amount  of  produce. 

A  bushel  of  beans  weighs  from  a  hundred  to  a  hundred  and  three  pounda  Ther  contain  a 
large  proportion  of  nutritious  vegeto-animal  matter,  although  not  so  much  as  peas ;  out  a  larger 
quanaty  of  amidon.  In  many  placea  thev  are  baked,  and  employed  as  food ;  sometimes  they  are 
eiven  mixed  with  flour,  and  made  into  oread ;  and  many  assert  that  they  communicate  a  most 
agreeable  flavor  to  the  bread  thus  formed :  but  this  pulse  is  chiefly  given  to  horses.  In  many 
parts  of  Oermany,  beans  sown  broadcast  are  kept  expressly  for  this  purpose,  without  bdng 
threshed ;  and  the  sheaves  are  cut  up  with  tlie  chopped  straw,  expressly  to  be  given  to  horsea 
In  England  beans  are  regarded  as  the  best  of  all  kinds  of  fodder,  not  only  for  draught  but  also  for 
raoe-horsea    They  must  not  however,  be  steeped  in  water,  as  some  persons  are  too  much  in  the 


*  With  us,  the  aphides  begin  to  show  themselves  on  the  leaves  about  the  SOlh  of  May.  At  tfafa  period  the 
op  should  be  esrefViny  looked  over  every  dav ;  and  If  a  few  lioe  are  peroepdUe,  which  umaBy  precede  the 
iaaeeta  by  a  few  days,  women  and  cbfldren  shoold  be  immediately  sent  into  the  field  to  nip  off  the  top  of 


every  bean  plant  and  carry  it  away.  Where  theae  laborers  make  uae  ofboth  handa  atones,  the  work  m 
very  soon  be  done,  and  at  very  trifling  expense.  Kvery  thing  else  must  be  aet  aside  in  order  to  attend  to 
,  this,  for  the  loaa  of  a  day  or  two  minht  cauae  the  deatniction  of  the  whole  crop.  I  have  alwaya  found  the 
flowers  of  planta  which  had  been  thua  cropped  to  aet  better  than  any  othera  [Fftndi  Tratu, 
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habit  of  doing,  in  order  to  ewell  them  out,  bot  given  in  their  natural  atate.  They  are  alao'  made 
nae  of  for  the  parpoae  of  fattening  piCF»  >^  a^  exceedingly  adapted  for  thia;  bat  then  they 
ahoold  be  loaked  m  water. 

Bean  straw  is  asaally  considered  to  be  venr  nutritions,  especially  when  it  has  not  salfered  from 
the  eifccts  of  unfavorable  weather ;  this,  however,  depends  very  much  npon  the  period  at 
which  the  crop  is  cut,  upon  whether  it  was  cot  while  the  haalm  was  yet  green,  or  later  in  the 
season ;  thus,  in  the  latter  case,  the  leaves  will  have  &llen  off,  and  the  stems  become  hardened. 
In  the  fonner  case,  bean  straw  is  considered  as  equal  to  hay,  and  is  given  to  horses  and  sheep 
as  sach.  With  regard  to  the  straw  of  drilled  beans,  as  I  have  before  stated,  it  often  loses  ibs 
quality.  In  this  kind  of  produce  the  relative  proportion  of  the  quantity  of  straw  to  that  of 
grain  is  almost  always  opposite. 

VETCHES.    COMMON  VETCH  (VICIA  8ATIVA). 

Among  the  numerous  family  of  vetohes  there  are  various  kinds  which  are  doubtless  useful ; 
hitherto,  however,  none  have  been  much  cultivated  excepting  the  common  veteh,  the  Naibonne 
vetoh  fvieia  Narbonmau).  The  cultivation  bestowed  on  the  latter  in  no  way  differs  from  that 
bestowed  on  the  former ;  and  as  it  appears  to  be  in  no  way  sui>erior  to  the  other,  exoeptiBg  in 
cases  where  it  is  wished  to  cultivate  vetohes  on  very  rich  land,  it  is  but  little  grown.  After  seve- 
ral experiments  I  have  given  up  the  saw-leaved  vetoh  (vicia  urratifoliajj  on  aooount  of  its  not 
having  come  up  to  my  expectations. 

There  are  several  varieties  of  the  common  vetch.  We  have  a  small  one  which  ripens  very 
early,  and  one,  the  haulm  of  which  is  larger,  which  ripens  late,  and  requires  to  be  sown  very 
earW  in  the  year  to  ensure  its  arriving  at  maturity. 

The  Englidi  autumnal  vetch  is  probably  the  same  as  this  large  variety,  but  has  by  cultivatlOB 
become  habituated  to  passing  the  winter  m  the  p^ronnd.  Several  experiments  which  have  been 
made  in  our  climate  seem  to  demonstrate  that  this  vetch  is  incapable  of  resisting  the  winter :  it  ia 
lees  liable  to  be  destroyed  by  sudden  hoar-frosts,  than  by  late  froste  which  occur  after  vegeta- 
tion has  commenced.  It  not  unfrequently  happens  that  even  m  England  it  is  destroyed  by  frost; 
thus  the  advantage  which  might  be  derived  from  that  naturalisation  of  this  qiecies  would  not  be 
very  great,  since  it  seldom  ripens  more  than  ten  days  before  the  spring  vetch,  when  thia  latter  has 
been  sown  in  good  time. 

Vetohes  require  a  clayey  soil,  where  the  land  contains  more  than  sixty  parts  in  a  hundred  of 
and  is  not  in  a  very  damp  situation ;  this  plant  vriU  also  thrive,  provided  that  the  f 
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property  ameliorated,  and  the  summer  moist ;  but  in  dry  summers  it  rarely  succeeds. 

It  does  not  absolutely  reouire  a  very  rich  soU;  nevertheless,  it  always  soooeeds  better,  and  the 
haulm  is  finer,  when  the  sou  contains  a  considerable  portion  of  suooulenqy ;  it  is  on  th»  aoeomC 
that  wherever  it  is  practicable  they  manure  for  this  crop. 

This  plant  is  now  almost  as  often  cultivated  for  its  haulm  as  for  ite  seed,  which  former  is  either 
used  as  green  meat  or  reduced  to  dry  fodder;  it  is  cut  while  in  flower,  and  before  many  pods  are 
fonned. 

The  cultivation  of  this  crop  is  in  no  way  disdnguished  from  that  of  peas ;  as  the  seed  is  smaller, 
twelve  motzen  is  sufficient  for  an  acre  of  ground.  In  order  to  ensure  its  attaining  matority, 
the  large  vetoh  ought  to  be  sown  at  the  beginning  of  ApriL  The  snail  variety  will  npen,  even 
when  not  sown  tul  the  end  of  May ;  but  most  agriculturiste  recommend  that  the  common  ▼»> 
riety  should  be  sown  eariy.  I  have,  however,  observed  these  crops  for  some  years  past,  and 
have  always  found  that  where  this  kind  of  vetoh  had  not  been  sown  until  toward  the  middle 
of  May,  it  always  succeeded  better  than  when  sown  eariier.  If  cold  weadwr  oomes  on,  the 
vegetation  of  the  plants  is  checked,  and  then  they  are  very  frequently  attacked  by  a  worm, 
which  gnaws  the  buds,  and  does  so  much  mischief  that  if  the  soil  is  at  all  impoverished,  the 
plante  never  ^ower ;  where,  however,  it  is  rich,  the  planu  occasionally  overooroe  this  evil,  and 
shoot  up  again.  Those  vetohes  which  are  sown  later  escape  the  attacks  of  this  wonn,  the 
period  of  ite  existence  being  short 

Where  it  is  intended  to  use  vetohes  as  green  fodder,  or  reduce  the  crop  to  hay  before  it 
lias  dttained  ite  maturity,  it  may  be  sown  in  any  weather  up  to  the  be^nning  of  July.  In  or- 
der to  be  enabled  to  stall  feed  cattle  on  green  vetohes,  a  certain  quantity  must  be  sown  whidi 
will  last  until  the  others  come  up.  When  intended  for  this  purpose,  the  vetohes  are  usnaOy 
mingled  with  spring  rye,  barley,  or  oate;  and  to  these  latter  is  often  added  buckwheat  in  or- 
der to  render  the  mixture  thicker  and  richer.  When  the  crop  is  to  be  made  into  bar,  it  is 
considered  most  desirable  to  sow  the  vetohes  by  themselves,  as  it  then  dries  more  unifonnly. 
This  crop  is  made  into  hay  in  the  same  manner  as  clover  or  lucerne ;  consequently  I  shall  re* 
for  my  readen  to  the  directions  which  will  be  given  when  I  oome  to  speak  of  the  haymaking 
of  these  cropa  Vetohes  take  longer  drying  than  clover,  but  are  not  so  liable  to  be  spoiled 
when  the  process  of  drying  is  not  properly  conducted. 

When  vetches  are  intended  for  the  reeding  of  homed  cattle,  in  the  shape  of  green  meat  or 
dry  fodder,  they  are  mown  while  in  full  flower ;  but  when  they  are  intended  for  borees,  the 
pods  are  suffered  to  develop  themselves  a  little,  because  the  quantity  of  fodder  is  thns  increased, 
and  the  vetohes  rendered  more  nutritious. 

The  sooner  vetohes  are  mown  the  less  do  they  impoverish  the  soil.  But  whenever  this  plant 
has  been  sown,  the  ground  must  be  broken  up  directly  the  crop  has  been  got  in ;  the  impottaBoe 
of  this  eoone  is  so  generally  known  and  recognized,  that  all  persons  who  have  it  in  th^ 
power,  cause  the  newly  mown  plante  to  be  immediately  conveyed  to  some  other  place  to  be 

When  Tetdies  are  mown  eariy  in  the  season,  and  at  the  time  when  diey  are  putting  forth  their 
first  buds,  they  will  shoot  again  n  the  soil  is  rich ;  but  where  it  is  poor,  nothfaig  is  gained  by  aodi 
a  proceeding ;  on  the  contrary,  the  two  cuttings  together  do  not  amount  to  as  much  as  woald 
have  been  obtained  from  one  good  crop  cut  at  the  usual  period. 


BUCKWHEAT.  441 

It  M  a  rvy  bud  pnetioe  to  •ndetTor  to  derire  adTutage  from  the  eeoond  HhootRig  of  retchea 
by  pafltoring  cattle  od  them,  m  the  soil  ia  then  hardened  by  the  feet  of  the  animala,  and  the 
■Qoceediog  crop  is  thus  often  aeriooaly  it^ared.  Occaaionallv  a  ieoond  crop  of  Tetchea  ia  eown 
on  land  which  haa  prodnced  one  that  haa  been  mown  while  groen ;  bot  in  order  to  do  Ihia 
the  utmoat  promptitode  ia  neceaaaiy.  and  not  a  moment  moat  be  loat  between  the  gathering  of 
one  crop  and  the  aowing  of  the  other.  Bat,  in  general,  baokwheat  or  radiahea  aro  sown  after 
Tetobea  which  have  been  cut  while  green. 

The  produce  of  vetchea  in  aeed  ia  very  oneqnal.  SoYnetimea  aa  mach  aa  twenty-foar  baabela 
per  acre  have  been  obtained ;  bat  eight  baahela  may  be  regarded  aa  the  average  qaantity. 
Vetchea  grown  on  rich  land  have  yielded  aa  mach  aa  from  1,800  to  2,000  Iba.  of  «traw,  com- 
prehending the  hoaka  and  refaae.  The  haalm  of  thia  crop  ia  preferred  to  pea  hanlm  for  the 
porpoae  of  feedin|ir  cattle.  When  vetchea  are  cat  while  green,  and  at  the  period  when  their 
poda  are  jaat  beginning  to  form,  3,000  Iba.  of  atraw  per  aero  are  often  obtained ;  bat  even  where 
the  aoU  ia  moat  fertile,  it  ia  aafeat  only  to  reckon  on  2,000  Iba  When  on  aocoont  of  the  spring  be- 
intf  very  dry  the  vetchea  do  not  aacceed,  the  prodaoe  will  &U  to  1,000  Iba  per  acre. 

Nameroaa  experimenta  aeem  to  teadfy,  that  when  cot  while  green,  vetchea  scarcely  deprive  the 
aoil  of  any  portion  of  iu  fertility,  bat  that,  on  the  contrary,  the  anoceeding  crop  haa  often  been 
foand  to  be  decidedly  better  than  one  which  followed  a  dead  Cillow,  provided,  however,  that  the 
gronnd  haa  been  broken  ap  without  loaa  of  time  after  Üie  gathering  of  the  vetchea  Vetchea 
which  attain  maturity,  and  yield  a  produce  in  grain,  may,  in  that  reapect,  be  compared  with  peaa. 
«1  ._.         f      ^_t-         J  i_  »    . ,  .      .,  ,  .      cxhauata  land  moch 
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ita  prodnee  which  were  the  apota  on  which  the  vetchea  and  oata  were  auflereif  to  atand  too  long. 
In  kngland  it  ia  by  no  meana  anuaaal  to  aow  vetchea  aolely  for  the  purpoae  of  ameliorating  the 
ami  In  aach  caaea,  however,  thia  crop  ia  not  plowed  in  at  onoe,  bat  eatue  intended  for  fottening, 
and  irfga,  are  turned  on  to  it ;  which  animala  certainly  apoil  a  great  deal  by  tramplmg  it  down,  bat 
they  alaooonaome  a  great  deaL  After  thia  Claudia  broken  up  without  kiaa  of  time,  and  aown  with 
rape.  Thia  mode  of  proceeding  ia  not  in  aome  reapects  ao  little  economical  aa  it  appeared  to  be  I» 
a  traveler  with  whom  I  am  acqaainted. 
When  vetchea  have  been  left  atanding  till  their  aeed  is  rijie,  they  are  commonly  uaed  to  feed 
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yielda  large  intereat.  In  agricultural  undertokinga  in  which  the  production  of  fodder  forma  an 
ewential  feature,  it  iaadviaable  to  keep  a  aapply  of  vetch  aeed  hi  the  granary,  becanae-thia  plant 
ftimiahea  the  beatreaoaroe  when  the  orop  of  clover  ftula. 

The  atraw  of  vetchea  whioh  have  perfected  their  aeed  ia  more  grateful  to  cattle  than  that  of  peaa ; 
it  ia  often,  indeed,  oonaidered  equal  in  value  to  hay ;  bat  it  ia  not  to  be  compared  with  vetchea  that 
have  been  mown  in  the  green  atate  and  made  into  di^  fodder. 

There  are  a  few  other  aorta  of  pulae  rarely  met  with,  and  ooofined  to  oertahi  localitiea ;  auch  are 
the  Bpaniah  lentil  /laikinu  gaHvu$J,  and  the  ddck-pea  feuer  arieHmtmJ.  The  cultivation  of 
theaeplantadiflenm  no  reapect  from  that  of  peaaand  vetchea,  and  hitherto  I  haveheaid  noreaaon 
tMigned  for  prefemng  ihemto  the  planU  already  noticed. 

BUCKWHEAT  (POLYGOKUM  FAGOPYRUll). 

Thia  plant  thrives  well  on  aoila  which  are  too  poor  for  all  other  kinds  of  grain  either  of  the  apriag 
or  aommer  varietiea  It  growa  on  dry,  sandy*  soila  provided  only  that  the  drouth  be  not  felt  pre- 
cisely at  the  time  when  the  plant  atanda  moat  m  need  of  moiature ;  it  then  yields  aa  plentiful  a  crop 
aa  any  other  kind  of  grain ;  but  if  tlie  ground  be  in  a  situation  somewhat  more  accesaiole  to  moisture, 
the  crop  of  buckwheat  is  so  much  the  more  to  be  depended  upon.  This  plant  also  thrivea  on  heath 
and  marsh  lands,  provided  that  the  latter  have  been  previoaaly  drained.  It  ia  cultivated  to  great 
advantage  on  clearinp^  of  thia  description,  and  ia  very  uaefnl  in  preparing  the  aoU  for  the  reception 
of  other  kinda  of  gram. 

In  sandy  districta  buckwheat  ia  the  only  crop  which  succeeda  when  aown  alternately  with  rre ; 
in  such  situations  it  takes  the  place  of  all  other  fajlow  crops :  it  is  also  sown  on  lands  where  rye  has 
been  grown.  It,  however,  thrives  better  aa  a  fellow  crop  on  land  which  haa  been  uaed  aa  paatur- 
age,  or  left  in  repoae  for  a  few  yeara 

On  richer  soils  the  plant  growa  more  vigoroualy,  bat  onl^  hi  the  haulm,  rarely  producing  ao 
much  aeed  as  when  gpx>wn  on  proper  soila  A  amall  quantity  of  manure  is  advantageous  to  it ; 
but  a  large  quantity  ini^es  it  grow  too  strong  in  the  haulm.  When  the  land  on  which  buckwheat 
ia  to  be  grown  reqoirea  manuring,  it  ia  uaualto  give  it  only  half  the  uaaal  quantity,  the  remainder 
being  reserved  till  after  the  harvest 

Manure  furnished  by  furze,  a  plant  which  ia  alwaya  abundant  in  diatricta  where  buckwheat  ia 
grown,  is  particularly  well  adapted  to  thia  kind  of  grain. 

The  sowing  of  buckwheat  even  on  the  lightest  aoila,  muat  alwaya  be  preceded  by  two  plow- 
inga,  in  order  to  destroy  the  weeda. 

Thia.  plant,  which  waa  brought  from  the  East  at  the  tone  of  the  cruaadea,  haa  not  vet  loat  ita 
aensibility  to  cold ;  the  slightest  hoar-frost  destroys  it.  The  sowing  must  therefore  be  deferred 
tin  all  danger  of  cold  nighta  ia  over.  I  have,  however,  known  buckwheat  to  be  deatroved  by 
fVoat  aa  late  aa  St.  John'a  day.  It  ahoold  not,  therefore,  be  sown  earlier  than  the  middle  of  May, 
or  later  than  the  middle  of  June  ;*  for,  if  aown  at  a  later  part  of  the  season,  it  will  be  liable  to  be 

•  nrooghoat  atlesal  the  half  of  Frsnce,  in  the  Sooth  of  Switaerland,  and  aeneraDy  fai  oountries  whom 
the  «ora  is  hooaad  about  the  middle  of  July,  and  the  boar-frosia  seldom  begin  bsfoie  the  JMlh  of  October, 
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onlattcy  uid  TkaUty  oiiimpaired  np  to  the  period  of  its  being  cat,  it  is  generaHv  vmcfa  _ . 

idung  Unn  the  ttntw  of  grain  crops.    The  haulm  of  these  vegetables,  too,  when  cot  belote  tk 
(bnnation  of  the  frait  or  seed,  vielos  a  iar  more  noorishing  fodder  than  anj  of  the  oeraals  da 

This  class  of  leguminoas  plants  appear  not  only  to  be  particalarly  nonrishin^  to  men  and  m- 
mals,  but  even  to  supply  food  to  vegetables.  The  great  proportion  of  vegeto-animal  matter  v^ 
they  contain,  causes  tliem  in  a  great  measure  to  resembffe  animal  manure,  to  be  very  easily  deu» 
posed  by  putrefaction,  and  to  enter  more  promptly  into  the  composition  of  plants.  It  is  oaifaii 
account  that  from  time  immemorial,  they  have  been  used  in  Europe  for  the  ameJioratian  of  otkr 
cropa  The  lupine,  which  on  account  of  its  bitterness  cannot  be  otherwise  employed,  is  diedikf 
one  of  this  tribe  which  is  plowed  into  the  ground  as  green  manure ;  not  only  is  this  plsat  hand 
while  green,  but  its  seed  is  made  use  of  for  the  purpose  of  dressing  olive  trees,  after  having  bee 
steeped  in  boiling  water,  in  order  to  destroy  iu  germinatiug  pnnciple.  Other  vegetables  are 
likewise  similarly  employed. 

Besides  this  vegeto-animal  substance,  legominous  plants  contain  Btarch,  and  a  solnbJe  nraoooi 
matter  similar  to  mat  contained  iu  the  grain  of  cereals,  but  not  so  sweet 

The  beat  way  of  preparing  vegetables  for  food  is  to  boil  them.    Their  various  componeat  para 
are  thus  brought  into  more  intimate  combination,  and  rendered  more  soluble,  digestible,  t&d  j 
agreeable  to  the  stomach.    They  gain  as  much  by  this  mode  of  proceeding  as  grain  does  by  ier 
mentation,  and  by  being  made  into  bread.    They  may  themselves  be  made  into  bread,  but  Uiai  i 
has  a  crude,  unpleasant,  rancid  taste.    They  are  not  unfrequenUy  mixed  with  rye,  or  wheat  &i<ir.  1 
and  dien  they  render  the  bread  more  nourishing  without  altering  its  flavor.  [ 

There  cannot  be  a  doubt  but  that  products  which  contain  so  much  nutritive  matter  moA  it  \ 
prive  Üie  soil  on  which  they  grow  of  a  corresponding  portion  of  its  nutrition.  Nevertheless,  ii  ip- 1 
pears  that  these  plants  donvc  a  far  greater  purtian  of  their  nourishment  from  the  atmosphere  tsi  i 
from  water  than  oercals  do,  and  that  they  adapt  it  to  their  use  by  means  of  their  organa  I  cl^  t 
not  go  so  far  as  to  affirm,  with  some  persons,  that  vegetables  derived  from  the  soif  appropiiitt ', 
and  apply  to  their  nourishment  a  peculiar  sabstaoce,  which  is  rejected  by  all  kinds  of  ceresls:  bsf ' 
certain  it  is  that  the  j^roportional  quantity  in  which  they  absorb  the  primitive  snbstamces  is  äSsr  ^ 
onL  General  experience  teaches  us  to  regard  these  substances  as  fallow  crops,  or  crops  iHiicl:  ^ 
ameliorate  the  soil,  and  the  alternate  cultivation  of  which  and  of  grain  crops  tends  to  maintam  iia  ^ 
good  condition,  ai^  ensure  far  more  luxuriant  com  crops  than  could  be  obtained  if  grain  were  &1  > 
ways  cultivated.  It  woald  be  superfluous  to  a<^d  anything  to  what  we  have  already  said  in  ib«  | 
flrst  volume  of  this  work  respecting  the  necessity  of  a  rotation  of  crops,  for  every  expertenced  t:  ; 
ricultorist  well  knows  that  even  good  manuring  will  not  maintain  land  in  good  condition  on  wk^- ' 
consecutive  crops  of  grain  alone  are  cultivated,  and  that  an  alternation  of  vegeuble  crops  viiis ; 
these  is  absolutely  necessary.  j 

THE  PEA.  '  I 

The  pea  b  the  kind  of  pulse  most  e^enerally  cultivated  among  as.  [ 

There  are  two  principal  varieties :  me  yellow,  which  is  chiefly  used  in  this  ooontry,  and  the  gnj  t 
or  PruBsian  pea,  which  is  chiefly  cultivated  in  Prussia  and  Poland.  i 

The  ycUow  pea  famishes  us  with  another  variety,  which,  even  when  dry,  preserves  its  gRti  i 
hue,  but  is  not  otherwise  distinguished.  ' 

Gardeners  raise  new  varieties  of  this  vegetable  every  year ;  but  their  characters  arc  not  pern  - 
nent,  and  they  speedily  de^nerate  unless  cultivated  witli  great  care.    There  are  some  kind.« ;:  ^ 
which  the  pods  form  and  npen  early,  and  the  haulm  is  not  so  strong  as  in  others.     Theee  sr: 
looked  upon  as  a  more  certain  crop ;  the  husk  of  the  pea  is  thought  to  be  finer,  and  the  pea  i»:- ' 
more  tender;  but  the  larger  and  later  variety  often  yields  the  greatest  amount  of  produce,  boili  fp  ' 
regards  peas  and  haulm.     That,  however,  to  which,  in  the  m^jcnity  of  cases,  preference  tixxui 
be  given  is  the  early  variety ;  it  not  being  so  liable  to  be  attacked  by  mildew  before  the  pod«  ir.  ^ 
formed,  and  from  being  ready  to  be  gathered  early,  leaving  more  time  for  the  prepamtion  of  tk 
soil  and  the  sowing  of  the  crop  which  is  to  succeed  to  it 

The  gray  Prassian  pea,  which  is  large  and  angular  in  shape,  and  bears  a  violet  colored  fiowe^  ] 
is  said  not  to  bear  change  of  climate,  and  to  deg^enerate.  In  Line  and  Weacr,  a  gray  pea,  bef  ^ 
ing  violet  colored  flowers,  is  cultivated  ;  bat  it  is  grown  almost  exclusively  as  fodder  for  ran:''.  < 
and  considered  to  be  unfit  for  the  use  of  man  on  account  of  iu  unpleasant  taste.  This  is  probtlly  < 
a  variety  of  the  Prussian  pea.  ! 

The  yellow  pea,  for  the  most  part,  bears  white  flowers ;  some,  however,  bear  violet  ccioni  ^ 
flowers  speckled  with  black.  Many  persons  are  of  opinion  that  this  has  been  occasioned  by  «ks^  ^ 
cross  witn  vetches ;  bat  from  what  I  have  observed,  such  cannot  be  the  case,  and  the  alteraiice  ^  , 
the  color  of  the  flower  arises  from  something  in  the  soil  or  temperature  not  hitherto  discovered- 

A  clayey,  sandy,  or  calcareous  soil,  which  is  not  too  much  exposed  either  to  cold,  inret.  or  drosti  \ 
is  doubtless  the  best  for  peas ;  this  pulse  will,  however,  succeed  on  stifle  as  well  as  on  sandy  clrr*>  \ 
when  the  latter  are  not  too  dry,  aiw  the  weather  is  favorable.    But  in  all  sitnatkuis  caloareoospar  \ 
tides  seem  to  be  favorable  to  its  vegetation,  even  when  they  only  exist  in  small,  or  even  in  d*  | 
nute  portiona    In  many  countries  peas  have  only  been  foand  to  succeed  on  such  soils  as  had  be^s  j 
amehorated  with  lime  or  marl,  and  the  effect  has  been  perceptible  even  where  a  conaiderabie  p^  { 
riod  had  elapsed  since  the  manuring  of  the  soil     On  the  other  hand,  they  do  not  appear  to  U 
able  to  bear  the  slightest  degree  of  acidity  in  the  soil ;  and  hence  the  beneficial  efiecu  of  toe 
and  marl  on  this  kind  of  crop,  may  arise  chiefly  from  the  tendency  of  those  substances  to  dertroy 
ail  acidity. 

In  the  triennial  rotation,  peas  are  cultivated  on  the  falfow ;  this  usage  is  established  m  alssp^ 
every  place  where  the  soil  is  adapted  for  the  production  of  peas.  It  cannot,  however,  be  denied 
that  after  peas  the  crop  of  autumnal  com  is  not  usually  so  laxuriant  as  it  would  have  been  after  a 
Allow ;  and  the  soil  is  more  infested  with  weeds,  especially  if  peas  have  frequently  been  sows  » 
that  place,  instead  of  a  summer  fallow  and  plowing  being  given.  This  circumstance  caaaes  isiaf^ 
persons  to  be  found  who  are  so  attached  to  the  old  plan  that  they  will  sow  their  peas  on  ibe  di-  > 
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Tifiion  intended  for  spring  corn,  rather  than  on  a  fallow ;  and  then  canae  the  peas  to  be  sacceeded 
by  a  dead  follow,  in  order  to  be  able  to  point  out  the  luxuriance  of  their  crops  of  antamual  '^om 
to  the  partisans  of  fallow  crops.  These  adherents  of  the  old  system  have  even  gone  so  far  as  to 
attribute  tlic  pretended  searcitv  of  com,  and  its  deanicss  for  some  years  past,  to  tlie  custom  of 
sowing  peas  on  the  fallows.  But  provided  that  the  peas  do  not  come  too  oftea  and  the  tillage  of 
the  fallows  is  not  altogether  neglected,  and  the  soil  is  properly  tilled  both  before  and  after  the 
pea  crop,  there  is  no  danger  to  be  apprehended ;  and  the  slight  diminution  which  is  visible  in  the 
produce  of  the  autumnal  com  will  be  doubly  and  trebly  compensated  by  the  produce  of  the  peas, 
while  the  impoverishment  which  they  may  occasion  will  be  amply  atoned  for  by  the  ameuora- 
tion  arising  from  their  haulm. 

In  alternate  rotations  with  pasturage,  peas  have  long  been  placed  after  all  the  other  crops,  and 
cultivated  on  the  lost  division,  or  that  which  precedes  the  repose,  and  have  in  general  sacceeded 
but  badly ;  but  a  better  system  is  now  pretty  generally  coming  into  practice.*  It  is  an  undoubted 
fact,  that  peas  succeed  remarkably  well  on  the  stubble  of  clover,  and  after  any  weeded  crop — as 
potatoes,  for  example.  But  both  of  these  also  form  an  excellent  preparation  for  com ;  consequent- 
ly', between  them  and  the  peas  a  crop  of  wheat  is  usually  taken.  Some  persons  are  of  opinion  that 
I)cas  never  succeed  well  on  land  where  they  have  not  been  sown  before,  and,  consequently,  al- 
ways sow  tliem  in  the  same  places.  This,  nowever,  is  mere  prejudice,  unless  there  are  other 
causes  which  render  the  rest  of  the  fields  unfit  for  the  production  of  peas.  Qthers,  on  the  con- 
trary, fear  lest  the  peas  should  degenerate,  if  the;^  or  any  similar  leguminous  crop  are  sown  too 
frequently  on  the  same  spot ;  but  tiiere  is  nothing  in  experience  whicn  tends  to  confirm  this,  and 
all  fear  of  evil  may  be  avoided  by  manuring  the  land  between  tlie  two,  and  bestowing  proper 
tillage  upon  iL 

There  are  various  opinions  as  to  whether  peas  ought  to  be  cultivated  as  a  first,  second,  or  third 
crop  after  the  soil  has  been  roauurcd.  Many  farmers  fear  that,  by  sowing  them  immediately  after 
an  amelioration  of  manure,  they  shall  only  obtain  an  abundance  which  will  grow  and  flower  with- 
out bearing  any  pods  or  yielding  any  seed.  Those  whose  land  is  so  rich  as  on  average  3rear8  to 
lead  them  to  apprehend  this  evil,  wul  do  well  to  abstain  firom  manuring  for  oeas.  But  such  is  by  no 
means  a  usual  case ;  and  even  though  the  produce  of  the  grain  crop  should  be  slightly  diminish- 
ed, it  is  desirable  that  tlie  peas  should  vegetate  luxuriantly,  on  account  of  the  great  utflitjr  of  the 
haulm,  and  the  fertilizing  influence  which  its  shadow  exercises  on  the  soil  when  the  crop  is  thick 
and  vigorous. 

On  land  of  an  average  quality,  peas  which  have  been  mannred  are  always  infinitely  superior  in 
point  of  quantity  as  well  as  haulm  to  any  others,  and  they  then  leave  the  soil  in  a  condition 
peculiarly  favorable  to  the  succeedin(r  crop  ;  for  it  is  well  known  that  a  scanty  crop  of  this  vegeta- 
ble leaves  the  soil  infested  with  weeds.  It  is,  however,  seldom  advisable  to  manure  very  plend- 
fully  for  peas. 

Every  yeai*  fresh  comparative  experiments  have  ftiraished  us  with  additional  proofs  that  ma- 
nure, wither  decomposed  or  fresh  and  strawy,  when  spread  over  the  soil  after  the  sowing,  is  not 
only  more  advantageous  to  peas  sown  on  sandy  clays  than  it  would  have  been  if  buried  by  a  plow- 
ing, but  that  it  is  also  more  beneficial  to  the  grain  crop  which  is  to  succeed  the  peas.  Experience 
has  demonstrated  in  a  striking  manner  that  all  those  theoretic  principles  which  appear  to  contra- 
dict this  fact,  fall  before  it.  I  cannot,  however,  extend  this  practice  to  stiff,  clayey  soils ;  for  I  am 
not  aware  that  any  experiments  have  been  made,  for  the  purpose  of  testing  its  efficacy  on  land  of 
that  description. 

Another  mode  of  proceeding  is  to  bury  the  manure  with  the  peas,  and  for  this  purpose  the  peaa 
arc  sown  broadcast  on  the  manure  after  it  has  been  spread. 

It  has  been  observed,  those  crops  of  peas  which  have  been  manured  with  the  dung  of  sheep  or 
horses  are  always  finer  flavored  and  have  a  thinner  husk  than  of  such  as  have  been  sown  on  the 
manure  produced  by  cattle  and  pigs.  Ameliorations  of  lime  and  ashes  are  productive  of  similar 
advantages. 

Although  it  is  univentally  admitted  that  peas  thrive  best  on  a  loose,  well  pulverized  soil,  never- 
theless many  agriculturists  have  become  convinced  by  experience,  Uiat  when  sown  on  one  plow- 
ing, they  succeed  better  than  after  the  most  elaborate  tillage.  I  do  not  intend  to  deny  the  truth  of 
tlie  experiments  adduced  in  support  of  this :  but  what  I  say  is,  that  there  were,  undoubtedly,  some 

f)articular  circumstances  which  inHnonced  the  result,  and  I  cannot  receive  these  statements  as  any 
bundation  for  a  general  rale.  Where  a  damp  soil  has  been  broken  np  before  the  commencement 
of  winter,  the  upper  layer  of  earth  is  verj'  likely  to  become  so  saturated  with  water  as  in  the 
spring  to  render  it  impossible  to  plow  it  for  the  reception  of  seed,  without  turning  it  into  clods  in- 
stead of  dividing  iL  The  farmer  does  not  wish  to  depart  from  that  role  which  prescribes  that  the 
seed  sliall  be  sown  as  early  as  possible,  and,  consequently,  throws  the  peas  into  a  soil  which  the 
plow  has  hardened  instead  of  loosened,  and  which  is  by  no  mean^  adapted  for  the  recep- 
tion of  tills  kind  of  pulse.  On  land  which  is  not  subject  to  this  inconvenience,  and  where  the  farmer 
need  not  begin  to  plow  the  ground  which  was  broken  up  before  the  commencement  of  wufiter, 
until  it  is  sufficiently  dry  to  benefit  by  that  operation,  a  crop  sown  on  two  plowings  is  always  finer 
and  better:  and  though  a  great  quantity  of  weeds  come  up,  the  peas  always  get  the  upper  hand. 
The  practice  of  drilling  peas  is  decidedly  more  advantageous  than  any  other  on  dry  land. 

It  IS  usually  advisable  to  sow  peas  as  early  in  the  year  as  possible ;  in  facL  they  are  the  firrt 
crop  which  stiould  be  got  into  tne  ground  in  the  spring.  Frosts  do  not  injure  them,  even  when 
they  have  begun  to  come  up.  I  have  not  however,  found  it  injurious  to  peas  to  sow  them  Itte  in 
the  spring ;  on  the  contrary.  I  must  confess  that  those  which  I  have  sown  in  May  have  always 
Kueceeded  best,  at  least,  so  far  as  regards  the  produce  in  haulm.  I  do  not,  however,  make  it  a 
rale  to  sow  them  late,  because  the  success  of  the  crops  I  have  just  mentioned  always  appeared  to 

*  See  '*  Das  gerechte  Verhaeimiss.  der  Viehzucht  und  des  AckerbauesL**  S.  146 ;  "  Annalender  MecUan- 
borgiacben  LaiidwiithachnlUgcscUachafts.**    B.  11 ;  8.276. 


ne  to  be  chiefly  owing  to  the  itate  of  the  weather.    Peaa  which  are  aown  early  m  the  aeaaoo.«« 
ar?  told,  eacape  the  attaoka  of  mildew  previoiia  to  the  formation  of  the  poda,  and,  oooatqusAj. 
the.T  gfrain  ia  Wt  litde  ipjored,  althoagh  the  vegetation  of  the  plant  ia  arreated.    Bat  I  batt  ian- 
riab.'y  obaerved,  that  thia  diseaae  doea  not  attack  the  late  peaa  which  are  in  foil  Tigor.  whik  tifi- 
mro^f  the  early  onea.    Eckardt  adviaea  that  the  peaa  shonld  not  all  be  sown  at  once,  bat  a  peräd 
•f  nme  or  fifteen  daya  auffered  to  elapse  between  each  sowing,  by  which  meana  the  wbc^cnp 
will  be  prevented  from  failing.    I  cordially  agree  with  him  in  this  opinion,  and.  at  the  ami 
time,  make  it  a  rale  never  to  aow  while  the  ground  ia  venr  damp,  or  when  the  furrow-alke  bird- 
ens  instead  of  dividing  on  being  tamed  over  by  the  moold-boara.    The  quantity  of  seed  niailly 
aown  for  peaa  ia  from  a  bushel  to  twenty  metsen  per  acre.    It  ia  calculated  that  when  s  bodKl  ii 
sown  twelve  gnun*  ^  on  every  aquare  foot,  which  would  be  too  much  If  apread  nnübrmlj  am 
the  Rorface.    When  peaa  are  sown  on  Auiows,  a  certain  portion  cannot  be  prevented  from  re- 
maining uncovered,  and  becoming  a  prey  to  birds,  which  are  so  greedy  after  thia  grain,  that  iter 
will  even  dig  it  up  after  it  has  been  buried.    When  peaa  are  sown  under  fanowa,  this  erA'n». 
ao  much  felt,  although  even  then  it  cannot  be  altogether  prevented,  and  the  peaa  germinate  msA 
aooner.  This»  of  course,  makea  a  difierence  in  the  quantity  of  seed  which  it  ia  neceasary  to  mv  Ii ' 
has  also  been  observed,  that  when  a  great  deal  of  rain  falla  during  the  flowering  aeaaon.  tbose  pns ' 
which  are  not  too  crowded  set  or  pass  from  flower  into  fruit,  and  bear  much  better  than  tbov  c  ! 
close,,  thick -set  crops ;  while  these  latter  yield  most  haulm,  and  leave  the  soil  in  a  better  ccedoka  [ 
It  is,  therefore,  requiaite  to  ascertain  with  what  view  the  peaa  are  sown,  before  we  ventnre  lod«-  ^ 
termine  whether  it  is  moat  beneficial  to  sow  thickly  or  not    Some  agricoltariata  pretend  that  tbr ' 
destroy  the  weeds  bv  sowing  their  peaa  as  thickly  as  possible,  and,  Uierelbre,  oae  two  boibdi  k 
seed  per  acre ;  but  I  do  not  believe  that  they  attam  the  end  in  view  by  thia  meana,  for  the  «wii 
and  e«peciallv  the  wild  muatard,  spring  up  and  vegetate  much  more  quickly  than  the  peaa,  aaiai 
a  very  &voraDle  season  accelerates  the  ^wth  of  tlie  latter. 
Some  agriculturiats  have  strongly  advised  that  peas  should  not  be  harrowed  after  they  hareht 

Gn  to  come  up;  while  others,  and  especially  Dullo,  in  his  excellent  treatise  upon  Aervrolisnp 
ve  as  strongly  recommended  this  practice  as  a  meana  of  destroying  thoee  weeJa  whidi  ai^thn 
appearing  above  ground,  and  only  stipulate  that  the  operation  shall  not  be  performed  vaDi  ^ 
plants  begin  to  put  forth  their  leaves.  In  those  experiments  which  I  have  made  relatiTe  to  tb 
point  I  have  never  been  able  to  discover  that  the  plants  were  stall  ii\jured  by  tlie  hairowiag ;  on 
ther  could  I  discover  that  it  had  made  much  effect  on  the  weeda.  for  ihey  were  too  deeply  rooK': 
in  the  soil.  Perhaps  the  best  mode  of  proceeding  ia  not  to  harrow  at  all  after  the  peas  haTe  he^ 
aown  under  furrows,  until  they  begin  to  come  up  and  develop  their  leaves,  and  then  the  masK 
oftheinatrumentover  tho  rough  plowed  land  will,  perhaps,  succeed  better  in  destrojiDfäie 
weeds.  But  I  have  not  as  yet  put  thia  plan  into  practice.  Dallo.  in  his  work  which  I  baw  be^ 
fore  alluded  to,atatcs  that  he  has  plowed  peas  into  the  ground,  with  groat  aacce^a.  eight  or  mdaj^ 
after  they  were  aown,  and  consequently  after  they  had  begun  to  germinate ;  and  that  the«  p<« 
came  up  well,  and  were  peculiarly  free  from  weeda. 

In  England,  peas  are  trequently  cultivated  with  the  hand-hoe ;  and  those  which  haw  hen  < 
aown  broadcast  are  thinned.  Small  formera  ft^quently  weed  these  crops.  It  would  be  ic- 
posMble  for  ua  to  bestow  all  this  care  on  them,  for  we  naually  sow  peas  on  immeaae  extesa  d 

When  the  wild  mustard  and  radish  have  shot  up  so  fast  aa  almost  to  stifle  the  peaa,  and  vea 
foil  vegetation.  I  have,  in  common  with  other  agrinulturiats,  had  them  mown;  bat  the  tops  of  it . 
peaa  cannot  be  prevented  fit>m  also  suffering  from  this  proceeding.  When,  hovrever,  die  «n!  k 
rich  and  the  weather  favorable,  the  crop  is  rather  benefited  than  injared  by  it ;  bat  ander  oppcaa  ■ 
ciroumatancea  the  peaa  suflfered  greatly,  and  the  weeds  again  get  the  upper  hand.  i 

Weather  and  temperature  have  a  greater  influence  on  toe  success  of  peaa  and  on  their  fins»  < 
tion  than  on  almost  anv  other  field  crop ;  hence  it  is  scarcely  possible  to  calculate  the  avera^  pn- 
duce  which  a  crop  will  yield.  Damp  weather  during  the  flowering  season  ia  rather  beoefici 
than  i^jurioua,  because  the  comformation  of  the  flower  protects  it  from  the  introdaction  of  moistE«  ' 
In  dry  weather  the  flower  very  frequently  dries  up  without  setting.  ' 

It  is  very  unfortunate  if  at  the  flowering  season  the  crop  is  attacked  by  mildew ;  where  isfti ' 
the  case,  a  very  promising  crop  will  in  fourand-twenty  hours  ofien  be  completely  deatroTed.  icd 
all  the  flowera  will  fall  without  setting.  Occasbnally  there  appeara  to  be  aome  nuuter  m  the  tr 
which  acts  on  the  planta  in  a  manor  as  yet  unknown  to  us,  and  preventa  the  formation  of  tiiefruD, 
ahis  is  frequently  observable  in  buckwheat  as  well  in  other  crops. 

Some  persona  atick  field  peas  as  they  would  garden  peas.  This  mode  of  proceeding  ccrtaiaV  ! 
«revents  the  crop  from  beinär  laid,  and  tacilitatea  the  formation  of  the  aeed,  but  it  greatly  inciesM  ' 
ibe  amount  of  labor  required.  i 

In  a  few  places,  the  farmers  are  in  the  habit  of  covering  a  field  sown  with  peaa  with  a  laTer  d  \ 
straw,  and  tnen  leaving  the  peaa  to  make  their  way  through  it  and  then  vegetate ;  by  this  wnn»  ' 
the  weeds  are  all  stifled,  the  soil  kept  moist  and  those  stems  which  faU  to  the  ground  prevenecJ 
Irom  rotting.    Where  there  is  a  plentiful  supply  of  straw,  this  may  be  done  wiUi  advantage,  aad 
the  straw  will  afterward  be  available  aa  manure. 

It  is  necessary  to  embrace  the  exact  period  at  which  the  peas  are  ready  to  be  cat  without  b« 
af  time.  In  general  the  best  way  is  to  be  guided  by  the  maturity  of  the  early  poda,  without  Docicis; 
the  later  ones,  otherwif«  the  largest  and  best  of  the  crop  is  liable  to  be  lost.  The  only  excepciofl  ü 
this  role  occijrs  when  the  state  of  tlie  temperature  has  been  such  as  only  to  admit  of  a  Ihr  cf 
the  first  flowers  setting,  while  the  later  ones,  having  encountered  more  favorable  weather,  fasve 
been  more  successful.  Bat  such  cases  rarely  occur;  it  much  oftener  happens  that  the  peas  an* 
atill  green  and  in  flower  at  tlie  top,  while  the  lower  pods  are  ripe  and  dry.  The  fanner  mosc«« 
on  any  accoaut  wail  for  the  later  flowers  to  come  to  maturity,  for  the  planta  will  continue  to  &)««r 
antil  all  the  inferior  pods  have  shed  their  seed.  These  late  flowers  are  by  no  mean*  i^jarioaa  if 
they  do  not  mislead  tlie  farmer  and  prevent  him  fix>m  mowing  at  the  proper  season.  The  a&twä 
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dwn  bettor  and  more  noarufaing,  and  tho«e  peas  which  have  oot  ripened  may  be  made  osefol  tn 
varioiu  waya.    The  odI^  thmg^  which  ia  difficult,  it  to  dry  the  baalm  tboroagbly. 

Wbea  the  peas  are  laid,  it  ia  very  difficolt  to  mow  them.  The  aickle  ia  the  lieat  inatroment  that 
can  be  empbyed  for  thia  purpose. 

When  toe  weather  ia  unfavorable,  it  ia  very  difficult  to  dry  the  haulm.  During  alternate  rains 
and  Bonahine  the  poda  open,  almoat  the  whole  of  the  grain  ia  abed  on  the  field,  and  nothing  ia  left  to 
be  carried  but  the  haulm  or  straw ;  thia  ia  particularly  the  case  when  peaa  are  left  in  the  wada  or 
wispa,  and  frequently  turned  with  the  intention  of  drying  them.  When  wetther  of  thia  kind 
cornea  on,  I  have  alwaya  found  it  beat  to  cock  tlie  peas  as  aoon  aa  ever  they  began  to  fade ;  and  if 
the  rain  continued,  to  content  myaelf  with  raising  them  a  little  with  the  handle  of  a  rake,  and  to 
leave  them  in  the  aame  place  until  they  were  sufficiently  dry  to  be  carried.  It  cannot  be  denied 
that  the  atraw  loses  some  of  its  goodneaa  under  thu  mode  of  proceeding ;  but  then  there  is  less 
harm  to  be  feared  in  other  respects,  and  the  peas  are  prevented  from  shedding  their  seed  and 
leavesL  When  the  weather  is  fine,  it  will  be  found  moat  advantageoua  to  leave  the  peas  in  the 
wada  or  wiapa  to  dry ;  and,  if  neceaaarv,  to  do  ao  with  the  hand  and  not  with  a  rake. 

Aa  it  ia  of  the  utmost  importance  to  the  aocceeding  crop  that  the  land  ahoold  be  plowed  aa  aoon 
as  possible  after  the  peas  have  been  mown,  it  ia  best  to  lay  theae  latter  on  as  narrow  strips  of  earth 
aa  poaaible,  in  order  that,  if  the  getting  in  of  the  crop  is  delayed,  the  intervening  spaces  may  be 
plowed  without  loss  of  time.    However  tiresome  this  mode  of  proceeding  mav  appear  to  be,  every 
agriculturist  who  is  aware  of  the  importance  of  breaking  up  the  pea  stubble  with  as  little  delay 
as  posaible  will  not  neglect  this  precaution. 
Some  persons  tie  the  peas  before  carrying  them,  but  this  is  a  very  useless  trouble. 
The  produce  of  the  pea  in  ripNsned  seeds  is  so  casual  that  it  is  almost  impKMsible  to  lav  down  anv 
general  average  with  'regard  to  ita  amount    From  aome  fields  I  obtained  thirteen  and  a  half  boaheui 
of  seed  one  year,  and  only  two  and  a  half  bushels  on  another,  although  both  times  the  same  rou- 
tine of  cultivation  was  pursued.    On  good  soi]%  ihna  five  to  six  bushels  ma.y  he  regarded  as  an 
I  apprmdmadve  average  ofdte  produce  per  acre. 

I  The  priceof  peas  is  as  variable  as  their  produce.  Sometimesitis  equal  tothatof  r^re;  at  othera^ 
I  much  higher.  Provided  that  the  peaa  are  not  attacked  by  worms  after  being[  brought  into  the  gran- 
»  ary,  they  may  be  kept  in  casks  for  a  considerable  period ;  and,  indeed,  it  is  aa  well  to  preaerve 
I  them,  as  there  will  alwaya  be  a  supply  in  hand  to  meet  the  exigencies  of  any  year  in  wnich  this 
•   kind  of  crop  fails. 

I  cannot  either  stale  what  is  the  general  average  between  the  pmportkm  of  grain  and  of  straw, 
for  sometimes  the  amount  of  one,  and  sometimes  tnat  of  the  other  preaominatea  When  the  aoil  la 
good,  and  haa  been  well  manured,  we  may,  however,  alwaya  reckon  with  tolerable  certainty  upoo 
a  good  crop  of  straw  if  not  of  seed,  and,  as  in  most  fiurms  straw  is  of  the  greatest  importance,  and 
chiefly  prised,  the  agriculturists  cultivate  peas  with  a  view  of  obtaining  it,  and  receive  a  good  crof 
of  grain  as  an  additumal  blessing.  A  good,  well-tilled  field  sown  with  peaa  will  vield  fh>m  twelve 
to  sixteen  quintals  of  haulm  per  ntn,  unless  a  period  of  drr  weather  impedes  tne  vegetation  be- 
fore the  time  when  it  naturally  would  stop ;  under  peculiarly  &vorable  curcumstances,  even  more 
than  this  may  be  obtained. 

Pea-haulm  is  considered  to  be  peculiariy  adapted  for  aheep ;  many  farmera  give  it  Instead  of 
hay,  but  this  can  only  be  done  when  the  greater  part  of  the  hanlm  was  men  at  the  tinui  of  its  be- 
ing mown.  In  general  it  ia  more  bulky  and  nounahins  than  the  atraw  of  any  of  the  cereal  grasse». 
Pesrhaulm  is  also  given  to  horses  and  cattle;  but  for  tnem  it  must  be  chopped,  because  the  stems 
are  usually  too  tough  to  admit  of  then-  being  easHv  masticated,  and  they  are  apt  to  slip  between 
the  teeth.  The  refuse  which  is  left  after  the  peas  have  been  threshed  is  likewise  very  nutritkraa 
It  is  always  best  to  consume  the  pea-hauhn  Wore  any  other  kind,  and  not  to  keep  it  until  the 
spring. 

THE  LEMTIL. 

There  are  two  varieties  of  the  common  lentil :  one  small  and  of  a  brownish  hue,  and  the  other 
large  and  more  mclined  to  yellow.  The  small  variety  has  an  aromatic  flavor  which  is  peculiar  to 
it,  and  this  causes  it  tobe  preferred  by  many  persons;  the  other,  however,  finds  the  readiest  sale. 
These  two  varieties  are  very  frequently  crossed,  and  thus  a  mixed  lentil  is  produced  which  is  the 
ono  most  commonly  grown.  The  quality  of  the  soil  has  a  considerable  influence  upon  the  mxe  of 
the  seed. 

Latterly  the  Provence  lentil,  which  is  almost  as  large  and  of  the  same  ook>r  as  the  pea,  has  been 
recommended.  It  yields  a  larger  produce  than  the  others,  both  in  straw  and  grain,  even  when 
sown  on  sandy  soils,  but  has  very  little  of  the  flavor  of  a  lentil,  and  more  resembles  the  taste  of  a 
pea,  which,  causes  it  to  be  much  aonght  ibr  aa  a  dish  for  the  table.  As  it  grows  very  tall,  it  an- 
swera  almost  as  well  on  sandy  soils  as  vetches ;  and  I  consider  it  as  a  better  product,  whether  cni- 
ti  vated  as  fodder  or  for  the  sake  of  its  grain. 

Lentils  require  a  soil  containing  a  tolerable  proportkm  of  sand,  and  which  ia  in  good  condition. 
They  seldom  thrive  on  clayey  soils. 

This  crop  is  sown  later  than  peas  on  account  of  ita  suffering  more  from  cold.  Twelve  metxen  of 
seed  per  acre  will  be  found  sufficient ;  but  care  must  be  taken  that  this  seed  is  pure  and  not  inter- 
mingried  with  the  seed  of  vetches,  or  the  sale  of  the  lentils  will  be  i^fured.  As  the  haulm  of  lentili 
is  delicate  and  feeble,  the  plants  are  very  liable  to  be  choked  by  weeds,  ualesB  the  ground  is  kept 
carefally  weeded.  Msny  persons  dibble  lentils  in  rows,  leaving  room  for  a  rake  po  paas  between ; 
for  my  own  part,  I  can  see  no  reason  why  this  erop  should  not  be  sown  with  a  diuling  «i^^wfci^^ 
ind  afterward  cultivated  with  a  horse-hoe. 

The  lendl  contains  a  greater  proportion  of  vegeto-anhnal  matter  dian  any  other  vegetable,  and  ia 
inlverstilly  regarded  as  behig  higfihr  nutritious.  From  the  time  of  Esau  up  to  the  present  day  ft 
laa  been  considered  as  an  arode  of^fbod.  This  vegeuble  fetches  a  higher  price  than  peas ;  sad 
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M,  when  grown  on  a  Mil  wbich  haa  been  properly  tilled  and  is  adapted  for  their  leceptioB.  tbn 
yield  from  eight  to  ten  bofhels  per  acre»  their  cnltore  ia  very  lacrttive.    Thejr  do  not  yield  tnek  I 
■Iraw ;  but  what  there  is,  is  veiy  delicate  and  nourishing,  and  somewhat  similar  to  the  be«  fatr; 
consequently,  it  is  osaally  reserved  ibr  yonng  animals,  as  lambs  and  calves.    Aa  lentils  require  ■ 
be  kept  very  free  from  weeds,  the  caltore  of  this  crop  tends  to  improve  and  clear  the  soil 

KIDNEY-BEANS  (HARICOTS.) 

A  great  nnmber  of  yarieties  are  cnltivated  in  gardens,  the  pods  of  which  are  senerall^r  gaibcrei 
while  green.  Dwarf  species  are  cultivated  in  the  fields.  As  these  require  all  the  attwitioa  of  cv- 
den  cultivation,  and  must  be  carefully  trained  and  weeded,  thev  may  be  aaid  to  be  unfit  far  fietd 
crops,  and  can  only  be  cultivated,  to  any  extent,  by  means  of  implemenU  adapted  fisr  the  pupoK.* 
It  is  on  this  account  that  we  merely  aUude  to  them  here,  reserving  what  fiuther  ^pertsms  id  it 
•abject  until  we  come  to  treat  of  the  cultivation  of  maize,  with  which  that  of  hariooia  may  be  td-  ; 
vantageously  associated.  j 

BEANS  (VICIA  FABIA.)  i 

Numerous  rarieties  of  the  vicia  fabia  are  cultivated  both  in  fields  and  gazdena,  but  äie  hbiL  j 
round  variety  which  bears  so  many  pods,  and  is  known  by  the  name  of  the  horse-bean,  ismoitcoB-  i 
mon.  It  varies  in  color,  verging  sometimes  on  yellow,  at  others  being  of  a  dark-brown  hue,  and  i:  \ 
others  spotted  with  various  niades ;  but  this  dirorenoe  of  color  is  not  permanent,  and  has  no  isfla- « 
enceon  the  other  properties  of  the  bean.  ...  I 

The  bean  requires  a  rich,  strong,  loamv  soil,  similar  in  quali^  to  wheat  land;  it  may,  hovevtr 
be  cultivated  with  advantage  on  lands  which  are  not  quite  so  strong,  provided  that  they  are  lok? 
ably  moist  and  contain  a  large  quantity  of  humus,  and  that  humus  is  not  of  too  acid  a  nacoie;  for  I 
have  found  that  beans  are  subject  to  rust.    Beans  serve  to  loosen  stiiF  soils ;  the  filaments  of  their  ^ 
roots  will  penetrate  oven  the  hardest  cla]^.    Hence  they  have  been  regarded  aa  an  ezoenenl  pit  ^ 
paration  for  wheat  on  land  of  this  description.    Their  roots  and  the  shadow  of  their  leaves  indhsiLx  i 
serve  to  keep  the  soil  looae  and  clear.  \ 

When  the  soil  appears  to  require  ameUoratu»,  it  must  be  manured  for  this  crop,  and  diat  mmt  > 
what  plentifully ;  for  beans  require  a  good  soil,  and  ¥rül  bear  a  considerable  quantity  of  woMnmn.-  \ 
This  plant  will  make  iu  way  mrough  the  most  tenacious  soils,  and  therefore  ma^  be  buried  w^  ' 
the  manure,  .and  by  the  first  plowing.  It  has  even  been  attempted,  snd  not  witboat  snoeen.  &  ' 
sow  beans  on  a  tenacbns  and  compact  turf,  and  plow  them  in;  and  they  have  invariably  ben  ' 
found  to  make  their  way  through.  There  is  not,  however,  any  doubt  but  that  they  are  heotfßti  ^ 
by  a  second  plowing ;  and  the  reason  why  this  is  not  more  firequently  bestowed  is^  that  mo«  per  | 
sons  consider  it  to  be  absolutely  necessary  to  get  the  seed  into  the  ground  aa  early  as  posable. 
and.  therefore,  cla^oy  soils  which  have  been  plowed  up  in  the  autumn  do  not  dry  aoon  enoogba 
the  spring  to  adimt  of  their  being  plowed  before  the  seed  is  got  into  the  ground. 

It  is  generally  believed  that  those  beans  which  are  aown  earliest  thrive  best;  and  oonaequendr 
when  the  weather  will  admit  of  it,  they  are  sown  in  December ;  for  most  persons  are  of  opinion  tfaai  \ 
even  though  they  may  sufier  from  frost,  and  their  leaves  become  yeQow  and  wither,  other  kt^t« : 
will  replace  these,  and,  on  the  whole,  the  plants  will  not  snfler.    I  cannot  exactly  coincide  wh^ ' 
this  opmion,  since  it  has  always  appeared  to  me  that  the  beans  which  have  been  aown  the  hM 
thrive  the  best 

As  the  grain  is  very  largo,  a  considerable  quanti^  of  seed  is  often  raquired— often  as  moch  » 
from  two  to  three  bushels  per  acre.  English  agrioulturists  say  that  on  atrong  land  which  is  mok 
beans  should  be  sown  far  apart;  and  on  livht  dnr  soils  near  together,  in  order  that  in  the  laiur 
case  they  may  overshadow  the  whole  of  the  land.  The  planu  do  not  bear  so  many  pods  wb« 
sown  closely,  as  they  do  when  sown  frr  apart 

Beans  are  everywhere  cultivated  as  a  preparatory  crop,  or  instead  of  the  fallow  crop.  Soae^ 
times  a  meadow  which  ia  newly  broken-up  la  devoted  to  them,  or  thev  are  sown  aa  the  first  cn>p(a 
land  which  has  been  left  in  repose  or  laid  down  for  pasturage,  and  which  is  afterward  to  be  io«i 
with  grain. 

When  beans  have  been  buried  with  the  pfow,  the  harrow  must  only  be  passed  very  Uafatly  orar 
the  ground ;  but  as  soon  as  they  begin  to  come  up  and  put  forth  their  leaves,  they  alioald  be  treS 
harrowed.  Beans  will  bear  a  pretty  good  harrowing  with  an  iron-toothed  barrow ;  for  even  dio« 
which  are  broken  offer  torn  by  this  operation  will  shoot  afi^esh. 

While  young,  they  require  to  be  kept  perfectlv  free  from  weeds ;  and  where  thia  cannot  be  ef 
fected  by  harrowing,  the  crop  should  be  need  if  we  would  have  it  aaceeed.  In  oome  plsoas  re- 
oonrse  is  had  to  the  singular  proceeding  of  turning  the  sheep  on  to  the  bean  fields  when  ttie  plsno 
are  about  two  inches  above  toe  ^und.  These  animals  will  not  touch  the  beans  ao  long  as  ihe? 
can  find  a  single  morsel  of  anythmg  else  to  eat 

The  practice  of  sowing  beans  in  rows  is  adopted  even  in  plaoea  where  the  proper  machinfs  fcr 
accomplishing  this  operation  and  horse-hoes  are  unknown.  Where  they  have  no  drill-macfaJB« 
tfie  beans  are  sown  by  hand  in  every  third  or  fourth  furrow  drawn  by  the  plow,  and  about  two 
bushels  of  seed  per  acre  are  used.  When  the  beans  have  begun  to  oome  up,  a  pfew  is  p$med 
along  each  side  of  every  line,  in  order  to  throw  the  earth  off  the  plants ;  and  in  a  short  time  afier- 
ward  this  implement  is  again  used  in  an  opposite  manner  to  heap  the  earth  roond  the  plaota  A 
plow  or  a  binoir  is  best  adapted  for  the  performance  of  this  operetion ;  I  have,  however,  sees  it 
veiy  weU  accomplished  with  a  common  wheel-plow.    The  rows  are  sometimes  aa  much  as  tbite 

«nose  kinds  of  harkots  which  do  not  grow  very  tsll,  never  require  adcldag;  and.  as  tbefa*  sMm  k  «af- 
ar than  that  ofpeas,  they  may  be  more  easily  cuMvaied  with  the  horie>hos  duilna  the  eariy  periods  oft^ 
■vegetaticni.  These  dwarf  varieties  are,  therefore,  well  adapted  for  beiuff  aown  and  raiaed  la  open  6eUa  ik 
an  all  ftxms  or  agricultural  undertskinga  where  an  improved  system  qfAgrieulmre  Is  pazvoed. 
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feet  or  more  apart.  Bat  the  plants  are  sown  very  doae  to  one  another  m  rows.  There  cannot  be 
a  donbt  bat  that  the  cropa  can  be  sown  in  thia  manner  mach  better  with  the  proper  implementB. 
and  that  \em  seed  will  tnen  be  required ;  twenty  metzen  per  acre  will  be  fiiand  to  be  amply  saf» 
ficient 

Beans  which  have  been  drilled,  and  sobseqoently  caltivated  with  the  horae-hoe,  yield  a  mach 
larger  produce  in  grain  than  those  which  hare  been  sown  bv broadcast;  on  an  average,  the 
former  may  be  said  to  yield  twice  as  mach  as  the  latter.  They  oear  pods  even  down  to  the  very 
bottoms  of  their  stems,  while  those  which  aie  sown  too  closely  never  do.  It  is  not  unosual  to  find 
from  thhtv  to  forty  podaon  each  plant  sown  by  a  drilling-machine,  while  those  sown  in  the  other 
way  rarefy  bear  more  than  ten.  As  the  lower  flowers  set  early,  they  escape  the  attacks  both  of 
rast  and  mildew,  which  diseases  often  {ire vent  the  later  flowers  from  bearing  pods  or  seed.  Bat 
the  haalm  of  besjis  sown  in  rows  is  decidedly  inferior  to  that  of  those  sown  broadcast ;  the  lower 
part  of  the  stems  becomes  hard  and  ligneoos,  and  the  leaves  are  more  apt  to  fall.  Bat  the  loss 
thos  experienced  bears  no  comparison  to  the  increase  of  prodooe  in  gram ;  besides,  it  may,  in  a 
great  measure,  be  avoided  by  training  the  plants  a  little  earlier. 

The  cultivation  bestowed  on  a  bean  crop  keeps  the  soil  clear  and  loose  daring  that  period ;  and 
when  the  plants  come  ap  they  overshadow  it.  By  this  means  it  is  perfectly  prepared  for  the  next 
crop ;  and  after  the  beans  have  been  gathered  in,  requires  comparatively  lime  tillage.  The  ex- 
tirpator is  the  best  instrument  which  can  be  made  use  of  for  the  purpose  of  leveling  land  which 
has  been  thrown  into  ridges  by  drilled  crops.  When  this  has  been  used,  one  plowing  will  suffice 
to  prepare  the  land. 

When  beans  are  sown  broadcast,  they  are  usoaUy  mixed  with  either  peas  or  vetches^  and  rarely 
sown  alone  on  account  of  their  sacoess  being  so  very  casual 

This  plant  is  extremelv  subject  to  attacks  of  rust  or  mildew,  or  both.  The  former  shows  itself 
on  the  loaves,  the  tips  of  which  turn  brown ;  this  spreads,  becomes  darker,  and  finally  destroys 
both  the  leaves  and  the  plant.  Mildew  attacks  the  tops  of  the  plants,  and  is  immediatelv  foUowed 
by  the  appearanoe  of  an  innumerable  quantity  of  black  insects  or  buj^s  faphidetj,  which  soon  ex- 
tend themselves  over  the  whole  of  the  plant,  and  prevent  it  from  forming  any  fruit  Some  fiurmers 
have  endeavored  to  diminish  this  evil  by  cutting  off  the  tops  of  the  plants  with  some  sharp  instru- 
ment I  have  never  found  those  crops  of  beans  which  have  been  sown  with  a  drilling-machine 
to  suffer  so  much  from  rust  or  mildew  as  those  sown  broadcast ;  for,  in  the.  former  case,  the  plant 
ia  usually  pretty  strong  before  the  disease  appears,  and  a  considerable  quantity  of  its  grain  is 
foiled ;  consequently,  the  ravages  are  not  so  sensibly  felt* 

In  places  where  the  worth  of  the  soil  is  known,  when  the  bean  crop  promises  to  turn  oot  badly, 
it  is  immediately  cut  and  the  field  broken  up,  and  the  beans  spread  m  the  furrows  and  covered 
over,  because  a  poor  crop  of  beans  would  not  repav  the  injury  which  they  would  do  to  the  soc- 
oeeding  wheat  crop ;  for  it  is  well  known  that  it  is  only  those  bean  crops  which  succeed  well, 
that  form  a  good  preparatbn  for  wheat,  snd  that  this  grain  almost  invariably  fails  when  sown  after 
a  poor  crop  of  beans. 

Beans  should  be  got  m  as  soon  as  the  greater  part  of  the  pods  turn  bhkck.  and  without  regard 
to  the  maturity  of  those  which  were  set  last  A  very  clever  English  agriculturist  has  even  gone 
so  ftfr  as  to  recommend  that  the  beans  should  be  cut  as  soon  as  the  seed  is  completelv  formed, 
tied  up,  carried  to  some  place,  and  there  left  to  ripen,  in  order  that  the  land  on  woich  uey  grew 
mav  be  die  sooner  pbwed  up.  Beans  sown  by  broadcast  are  freauently  cut  down  with  a  scjrthe, 
and  then  collected  and  carried  out  of  the  field ;  bat  a  sickle  is  often  made  use  oL  Beans  which 
have  been  drilled  in  rows,  and  especially  sach  as  have  been  well  hoed,  can  only  be  cut  wiÄ  a 
sickle ;  a  scythe  would  break  the  lower  pods,  and  the  beans  would  then  foil  into  the  deep  fur- 
rows which  the  hoe  had  left  between  the  rows,  and  thus  be  lost  The  best  plan  appears  to  me  to 
be  to  have  them  pulled  ap ;  but  this  cannot  be  done  on  tenacious  soils,  at  least  not  without  great 
difficulty. 

After  the  beans  have  been  cut  they  are  tied  up  in  small  sheaves,  five,  six,  or  seven  of  which  are 
set  up  one  against  the  other :  when  the  bean  harvest  is  not  succeeded  bv  very  dry,  warm  weather, 
it  frequently  takes  a  ions  time  to  dry  thoroughly.  But  as  it  is  now  well  known  that  ft  is  of  the 
utmost  importance  thatue  field  should  be  cleared  with  as  little  delay  as  possible,  the  beans  are 
often  carried  to  some  other  place  to  complete  the  process  of  drying. 

The  produce  of  beans  sown  broadcast  is  even  more  casual  than  that  of  peaa.  Where  the  ground 
is  adapted  for  them,  and  the  plants  are  sown  in  rows,  and  subsequently  cultivated  with  a  horse- 
hoe,  from  ten  to  twdve  bushels  of  grain  per  acre  may  be  expected.  In  Kent  and  other  counties 
of  iSngland  in  which  beans  are  sown,  from  eighteen  to  twenty-seven  bushels  per  acre  of  our 
measure  is  regarded  as  the  ordinary  amount  of  produce. 

A  bushel  of  beans  wei|^bs  from  a  hundred  to  a  hundred  and  three  pounds.  Thev  contain  a 
large  proportion  of  nutritious  vegeto-animal  matter,  although  not  so  mudi  as  peas ;  but  a  larger 
quantity  of  amidon.  In  many  places  they  are  baked,  and  employed  as  food ;  sometimes  they  are 
even  mixed  with  flour,  and  made  into  bread ;  and  many  assert  that  they  communicate  a  most 
agreeable  flavor  to  the  bread  thus  formed :  but  this  pulse  is  chiefly  given  to  horses.  In  many 
parts  of  Oermany,  beans  sown  broadcast  are  kept  expressly  for  this  parpose,  without  being 
Uireshed ;  and  the  sheaves  are  cut  ap  with  tlie  chopped  straw,  expressiv  to  be  given  to  horses. 
In  England  beans  are  regarded  as  the  best  of  all  kinds  of  fodder,  not  only  for  draught  but  also  for 
race-borsesL    They  must  not  however,  be  steeped  in  water,  as  some  persons  are  too  much  in  the 

*  With  u«,  the  aphides  begin  to  show  themselves  on  the  leaves  about  the  20th  of  May.  At  this  period  the 
crop  should  be  csrefViny  looked  over  every  day ;  and  if  a  few  lice  are  perceplibi«,  which  osuslly jpreoeds  the 
insects  by  a  few  days,  wcnnen  and  children  uioald  be  immediately  tent  into  the  field  to  nip  off  the  top  of 
every  bean  i4ant  and  cany  it  away.  Where  these  laboren  make  use  ofboth  hands  at  onoe,  the  work  may 
vary  soon  be  done,  and  at  very  trifling  expense.  Svery  thing  else  must  be  set  aside  in  order  to  attend  to 
,  this,  for  the  loss  of  a  day  or  two  mif^t  cause  the  destruction  of  the  whole  crop.  I  have  always  found  the 
'  flowers  of  plants  which  bad  been  thus  cropped  to  set  better  than  any  others.  [Frendi  TVsas. 
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habit  of  doing,  in  order  to  swell  them  out,  bnt  given  in  their  nataral  atale.  They  an  abo  nade 
UK  of  ibr  the  purpose  of  fattening  pigs,  and  are  exceedingly  adapted  for  thia;  but  then  ihej 
Bhoald  be  soaked  in  water. 

Bean  straw  is  usoally  considered  to  be  veir  nutritions,  especially  when  it  has  not  salfered  bm 
the  efEects  of  unfavorable  weather ;  this,  however,  depends  very  mach  npon  the  period  u 
which  the  crop  is  cat,  apon  whether  it  was  cat  while  the  haalm  was  yet  green,  or  later  io  the 
season ;  thas,  in  the  latter  case,  the  leaves  will  have  fallen  off,  and  the  stems  beoooae  hardened 
In  the  ibrmer  case,  bean  straw  is  considered  as  equal  to  hay,  and  is  given  to  horaes  and  abeep 
as  such.  With  regard  to  the  straw  of  drilled  beans,  as  I  have  before  stated,  it  often  lo«ei » 
quality.  In  this  und  of  produce  the  relative  proportion  of  the  quantity  of  aiimw  lo  th«  d 
grain  is  almost  always  opposite. 

VETCHES.    COMMON  VETCH  (VICIA  SATIVA). 

Among  the  numerous  famUv  of  vetches  there  are  various  kinds  which  are  doabdeas  vsefal; 
hitherto,  however,  none  have  been  much  cultivated  excepting  the  common  vetch,  the  NatfaoBw 
vetch  fvieia  Narhonentit).  The  cultivation  bestowed  on  the  latter  in  no  way  diffeca  from  tki 
bestowed  on  the  former;  and  as  it  appean  to  be  in  no  way  superior  to  the  other,  excepUBfr  is 
cases  where  it  is  wished  to  cultivate  vetches  on  very  rich  land,  it  is  but  little  grown.  After  aeT^ 
ral  experiments  I  have  given  up  the  saw-leaved  vetch  (vida  wetraJtiJoLia)^  on  aoooantof  iu  not 
having  come  ap  to  my  exi>ectaU0Da 

There  are  several  varieties  of  the  common  vetch.  We  have  a  small  one  whicfa  ripens  wtt 
early,  and  one,  the  haulm  of  which  is  larger,  which  ripens  late,  and  requires  to  be  aown  to? 
early  in  the  year  to  ensure  its  arriving  at  maturity. 

The  English  autumnal  vetch  is  probably  the  same  as  this  large  variety,  but  haa  by  cnltiratiaB 
become  habitaated  to  passing  the  winter  m  the  pn^^ound.  Several  expenmenta  which  have  bees 
made  in  our  climate  seem  to  demonstrate  that  this  vetch  is  incapable  of  resiatin^  the  winter :  it  ii 
less  liable  to  be  destroyed  by  sadden  hoar-frosts»  than  by  late  finosts  which  occtor  after  ven»- 
tion  has  commenced.  It  not  unfrequently  happens  that  even  in  England  it  is  deetstoyed  by  m: 
thus  the  advantage  which  might  be  derived  from  that  naturalisation  of  thia  specie«  would*  not  be 
very  great  since  it  seldom  ripens  more  than  ten  days  before  the  spring  vetch,  when  thia  latter  fasi 
been  sown  in  good  time. 

Vetches  require  a  clayey  sou,  where  the  land  contains  more  than  sixty  parte  m  a  faaadred  d 
sand,  and  is  not  in  a  very  damp  situation ;  this  plant  will  also  thrive,  provided  that  cfae  gnwa^  ■ 
properiy  ameliorated,  and  the  summer  moist ;  but  in  dry  summen  it  rarely  succeed«. 

It  does  not  absolutely  re<}aire  a  vexy  rich  soil;  nevertheless,  it  always  suooeede  better,  and  die 
haulm  is  finer,  when  the  soil  contains  a  considerable  portion  of  suoculenoy ;  it  ia  on  this  aocoast 
that  wherever  it  is  practicable  they  manure  for  this  crop. 

This  plant  is  now  almost  as  often  cultivated  for  ita  haulm  as  for  iu  aeed,  whieh  Ibmer  is  ddtfr 
used  as  green  meat  or  reduced  to  dry  fodder;  it  is  cut  while  in  flower,  and  before  many  pods  sie 
formed. 

The  cultivation  of  this  crop  is  in  no  way  distinguished  from  that  of  peaa ;  as  the  aeed  ia  smaller. 
twelve  motzen  is  safllcient  for  an  acre  of  ground.  In  order  to  ensure  its  attaining  msturiiT. 
the  large  vetch  ought  to  be  sown  at  the  beginnmg  of  April.  The  small  variety  will  ripen,  e«ä 
when  not  sovni  tm  the  end  of  May ;  but  most  agriculturists  recommend  that  the  commoa  va- 
riety ahould  be  aown  early.  I  have,  however,  observed  these  crops  for  some  yean  past  od 
have  always  found  that  where  this  kind  of  vetoh  had  not  been  sown  until  toward  the  middle 
of  May,  it  always  succeeded  better  than  when  sown  earlier.  If  cold  weather  comes  on,  ite 
vegetation  of  the  plants  is  checked,  and  then  they  are  very  frequently  attacked  by  a  wonn^ 
which  gnaws  the  tmds,  and  does  so  much  mischief  that  if  the  soil  is  at  all  impoverished,  the 
plants  never  flower ;  where,  however,  it  is  rich,  the  plants  occasionally  overcome  thia  evfl,  sad 
shoot  up  again.  Those  vetches  which  are  aown  later  escape  the  attacks  of  thia  wenn,  Ifae 
period  of  its  existence  being  short 

Where  it  is  intended  to  ose  vetches  as  green  fodder,  or  reduce  the  crop  to  bay  before  it 
has  dttained  its  maturity,  it  may  be  sown  in  any  weather  up  to  the  be^nning  of  July.  In  er- 
der  to  be  enabled  to  stall  feed  cattle  on  green  vetches,  a  certain  quantity  must  be  aown  whirk 
will  last  until  the  othera  come  up.  When  intended  for  this  purpose,  the  vetchea  are  usasOr 
mingled  with  spring  rye,  barley,  or  oats;  and  to  these  latter  is  often  added  buckwheat  ia  ^ 
der  to  render  the  mixture  thicker  and  richer.  When  the  crop  is  to  bo  made  into  hay,  it  ■ 
considered  most  desirable  to  sow  the  vetches  by  themselves,  as  it  then  dries  more  naäbnalj- 
This  crop  is  made  into  hay  in  the  same  manner  as  clover  or  lucerne ;  consequent^  I  diall  re- 
fer my  readera  to  the  directions  which  will  be  given  when  I  come  to  speak  of  tibe  faaymakiBr 
of  these  cropa  Vetches  take  longer  diying  than  clover,  bat  are  not  so  liable  to  be  spoiled 
when  the  process  of  drying  is  not  properly  conducted. 

When  vetches  are  intended  for  the  reeding  of  homed  cattle,  in  the  ahape  of  men  meat  or 
dry  fodder,  they  are  mown  while  in  full  flower ;  hot  when  they  are  faitended  for  horaes,  die 
pods  are  sufl^ered  to  develop  themselves  a  little,  because  the  quantity  of  fodder  ia  thna  increased, 
and  the  vetches  rendered  more  nutritious. 

The  sooner  vetches  are  mown  the  less  do  they  impoverish  the  soil.  But  whenever  this  phst 
has  been  sown,  the  ground  must  be  broken  up  directly  the  crop  has  been  got  in ;  the  inportaaoe 
of  thia  oourae  is  so  generally  known  and  recognized,  that  all  persons  who  have  it  in  tbeir 
power,  cause  the  newqr  mown  plants  to  be  immediately  conveyed  to  some  other  place  to  be 

When  vetches  are  mown  early  in  the  aeason,  and  at  the  time  when  they  are  patting  fioilh  tbeir 
first  buds,  they  will  shoot  again  if  the  aoil  is  rich ;  but  where  it  is  poor,  nothing  la  gained  by  sseb 
a  proceeding ;  on  the  contrary,  the  two  cuttings  together  do  not  amount  to  as  mnch  as  wosid 
have  been  obtained  from  one  good  crop  cut  at  the  usual  period. 
(1064) 
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It  ii  a  yvy  bad  practice  to  endeavor  to  deriTe  advantage  from  the  second  diootfaig  of  yetchea 
by  paataring  cattle  on  them,  as  the  soil  is  then  hardened  by  the  feet  of  the  ^«iwfilg^  and  the 
sacceediog  crop  is  thus  often  serioasly  ityared.  Occasionally  a  second  crop  of  vetches  is  sown 
on  land  which  has  produced  one  that  has  been  mown  while  green ;  bat  in  ofder  to  do  this 
the  utmost  promptttade  is  necessaiy.  and  not  a  moment  most  be  lost  between  the  gathering  of 
one  crop  and  the  sowing  of  the  other.  Bat,  in  general,  backwheat  or  radidies  aro  sown  after 
vetches  which  have  been  cat  while  green. 

The  prodace  of  vetches  in  seed  is  very  aneqaaL  Soteetunes  as  mach  as  twenty-four  bushels 
per  acre  have  been  obtained ;  bot  eight  bushels  may  be  regarded  as  the  avenge  quantity. 
Vetches  grown  on  rich  land  have  yielded  as  much  as  from  1,800  to  2,000  lbs.  of  straw,  com- 
prehendinff  the  husks  and  refuse.  The  haulm  of  this  crop  is  preferred  to  pea  haulm  for  the 
purpose  of  feeding  cattle.  When  vetches  are  cut  while  green,  and  at  the  period  when  their 
pods  are  just  beginning  to  form,  3,000  lbs.  of  straw  per  acre  are  often  obtamed ;  bat  even  where 
the  soil  is  moat  fertile,  it  is  safest  only  to  reckon  on  3,000  lbs.  When  on  account  of  Uie  spring  be- 
ing very  dry  the  vetches  do  not  succeed,  the  produce  will  fall  to  1,000  Iba.  per  acre. 

Numerous  experiments  seem  to  testify,  that  when  cut  while  green,  vetches  scarcely  deprive  the 
soil  of  any  portion  of  its  fertility,  but  that,  on  the  contrary,  the  sooceeding  crop  has  often  been 
found  to  be  decidedly  better  than  one  whteh  followed  a  dead  Mow,  provided,  however,  tliat  the 
ground  has  been  broken  up  without  loss  of  time  after  the  gathering  of  the  vetches.  Vetches 
which  attam  maturity,  and  yield  a  produce  in  grain,  may,  in  that  respect,  be  compared  with  peas. 
The  common  mixture  of  vetches  and  oats,  when  suffered  to  attain  maturity,  exhausts  land  much 
more ;  tad  a  crop  of  ive  grown  on  a  field  which  has  produced  this  kind  of  fodder,  and  from  which 
it  has  been  mown  little  by  little,  as  it  was  required,  will  indicate  very  plainly  by  the  düTeience  in 
its  prodaee  which  were  ttie  spots  on  which  the  vetrbes  and  oats  were  suüered  to  stand  too  long. 
In  knffland  it  is  by  no  means  «nosoal  to  sow  vetches  solely  fer  üie  purpose  of  ameliorating  the 
soil  In  soeh  cases^  however,  this  crop  is  not  pbwed  in  at  once,  bat  catue  mtended  for  fattening, 
and  pigs,  are  turned  on  to  it ;  which  animals  certainly  spoil  a  great  deal  by  tramplmg  it  down,  but 
they  also  consame  a  neat  deal  After  this  the  land  is  broken  up  without  kios  of  time,  and  sown  vritb 
rape.  This  mode  of  proceeding  is  not  in  some  respectoso  little  economical  as  it  appeared  to  be  t» 
a  traveler  with  whom  I  am  acqoainted. 

When  vetches  have  been  left  standhag  till  their  seed  is  ripe,  they  are  commonly  used  to  feed 
horses  and  fktten  pigs ;  they  are  also  given  to  abeep,  and  for  this  parpose  are  considered  preferable  | 
to  peasL  The  seed  of  this  plant  is  rarely  a  marketable  commodiQr ;  it  is,  however,  not  untrequently  \ 
\  sold  for  sowing.  Vetches  may  be  kept  ibr  a  kmg  time,  and  ultimately  sold  at  a  price  whkh 
I  yields  larse  interest.  In  affricultund  undertakings  in  which  the  production  of  fodder  forms  an 
essential  featare,  it  is  advisable  to  keep  a  sopply  of  vetch  seed  in  the  granary,  becann-this  plant 
famishes  the  best  resouroe  when  the  orop  of  clover  fails. 

The  straw  of  vetches  which  have  perfected  their  seed  is  more  grateful  to  cattle  than  that  of  peas ; 
it  is  ofbui,  indeed,  considered  equal  in  value  to  hay ;  but  it  is  not  to  be  compared  with  vetches  that 
have  been  mown  in  the  green  state  and  made  into  dry  fodder. 

There  are  a  few  other  aoru  of  pulse  rarely  met  With,  and  confined  to  certahi  localities;  suchare 
the  Spanish  hwtil  {kUkinu  saHvtuJ,  and  the  chick-pea  fcicer  orieHnumJ,  The  coltivatfon  of 
these  plants  diffenm  no  respect  ftom  that  of  peas  and  vetches,  and  hitherto  I  haveliBafd  no  reason 
aasigned  for  prefanring  them  to  the  plants  already  noticed. 

BUCKWH£AT  (POLYGONUM  FAGOPYRUM). 

TUs  plant  thrives  well  on  soib  which  are  too  poor  for  all  other  kinds  of  grain  either  of  the  spring 
or  summer  varieties.  It  grows  on  dnr,  sandy  soils,  provided  only  that  the  drouth  be  not  felt  pre- 
cisely at  the  time  when  the  phut  stands  most  m  need  of  moisture ;  it  then  yields  as  plentiful  a  crop 
as  any  other  kind  of  grain ;  but  if  the  ground  be  in  a  situation  somewhat  more  accessiole  to  moisture, 
the  crop  of  buckwheat  is  so  much  the  more  to  be  depended  upon.  This  plant  also  thrives  on  heath 
and  mar^  lands,  provided  that  the  latter  have  been  previously  drained.  It  is  cultivated  to  great 
advantage  on  clearings  of  this  description,  and  is  very  useful  in  preparing  the  soil  for  the  reception 
of  other  Kinds  of  gram. 

In  sandy  districts  buckwheat  is  the  only  crop  which  succeeds  when  sown  alternately  with  tye ; 
in  such  situations  it  takes  the  place  of  all  other  fallow  crops :  it  is  also  sown  on  lands  where  rye  nas 
been  grown.  It,  however,  thrives  better  as  a  feUow  crop  on  land  which  has  been  used  as  pastor- 
age,  or  left  in  repose  for  a  few  years. 

On  richer  soils  the  plant  grows  more  vigorously,  but  only  in  the  haulm,  rarely  producing  so 
much  seed  as  when  grown  on  proper  soils.  A  small  quantity  of  manure  is  advantageous  to  it ; 
bat  a  large  quantity  makes  it  grow  too  strong  in  the  haulm.  When  the  land  on  which  buckwheat 
is  to  be  grown  requires  manuring,  it  is  usual  to  give  it  only  half  the  usoal  quanti^,  the  remainder 
being  reserved  till  after  the  harvest 

Manare  furnished  by  furze,  a  plant  which  is  always  abundant  in  districts  where  backwheat  is 
grown,  is  particularly  well  adapted  to  this  kind  of  grain. 

The  sowing  of  buckwheat  even  on  the  lightest  soils,  must  always  be  preceded  by  two  plow- 
ings,  in  order  to  destroy  the  weeds. 

This,  plant,  which  was  brought  from  the  East  at  the  tone  of  the  crusades,  has  not  yet  lost  its 
sensibility  to  cold ;  the  slightest  hoar-frost  destroys  it.  The  sowing  must  therefore  be  deferred 
till  all  danger  of  cold  nights  is  over.  I  have,  however,  known  buckwheat  to  be  destroyed  by 
frost  aa  late  as  St.  John's  day.  It  should  not,  therefore,  be  sown  earlier  than  the  middle  or  Hay, 
or  later  than  the  middle  of  June  ;*  for,  if  sown  at  a  later  part  of  the  season,  it  will  be  liable  to  be 

*  nuooghout  aklessl  the  half  of  Prsnee,  in  the  Bomh  of  Switierisnd,  and  generany  in  eounlries  where 
lh«  com  is  housed  about  the  middle  of  July,  and  the  hoar-fhMta  seldom  begm  before  the  2lih  of  OctohOTi 
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attacked  by  the  white  frosts  of  aatamn  before  its  seed  is  ripe,  and  then  the  quantity  of  grris  wf. 
be  much  diminished.  The  qaantity  of  seed  sown  on  a  given  extent  of  mnnd  is  afaoot  Üxhaüd 
that  osed  in  sowinji^  wheat :  sowing  more  thickly  is  iigarions  to  buckwheat.  In  ooontriet  wlxfe ' 
this  plant  is  sown  m  large  quantities,  they  treat  it  as  if  it  said  to  them,  "  Make  toom  far  me,  I  a 
oommg  up." 

The  success  of  buckwheat  is  remarkably  aflfected  by  the  weather  to  which  it  is  exposed  b  the 
sevend  stages  of  its  crrowth ;  in  this  respect  it  is  more  susceptible  than  any  other  kmd  of  §m. 
It  requires  dry  weatoer  immediately  aner  sowing,  and  springs  up  during  the  time  of  gnattä 
drouth ;  but  sAer  putting  forth  its  third  leaf,  it  requires  rain  in  order  that  its  leaves  mar  be  defd- 
oped  before  the  appearance  of  the  flower,  which  soon  follows.  During  the  long  time  for  wtnch  i 
continues  in  flower,  this  plant  requires  alternate  rain  and  sundiine  to  facilitate  its  growth  nd 
enable  the  flowers  to  set  The  flowers  drop  off*  during  thunder  storms,  or  even  on  the  uetmwa« 
of  electric  phenomena  unaccompanied  by  rain.  Buckwheat  is  also  incapable  of  widisttadaf 
violent  easterly  winds,  which  cause  it  to  witlier  before  its  flowers  are  set  After  flowering,  ifae 
plant  again  requires  dry  weather  to  bring  all  its  seed  to  maturi^  at  the  same  time,  and  eosore  is 
early  harvest 

llie  success  of  buckwheat  is,  therefore,  very  precarious.  It  depends  not  only  on  the  geoeni 
state  of  the  weather  throughout  the  season,  bat  also  on  the  particular  time  which'may  have  beci 
chosen  for  sowing.  A  week  earlier  or  later  often  makes  a  very  great  diffisrence.  Hence  dn» 
who  wish  to  make  sure  of  their  crop  of  buckwheat  sow  it  in  three  or  four  separate  poitioiis,  vd 
at  different  times. 

The  seed  should  be  simply  covered  up  with  the  harrow,  and  not  in  fuirowa  I  have  also  foud 
that  the  use  of  the  roller  is  mjurioua 

The  ripening  of  the  grain  is  very  unequal ;  for  the  plant  is  continually  flowering  and  seoine. 
We  must  therefore,  cut  it  at  the  time  when  the  greatest  quantity  of  grain  is  ripe.  It  sossemoei 
happens  that  the  first  flowers  do  not  set  or  that  they  produce  nothing  but  barren  seeds,  dcacitate  d 
fiinna,  while  those  which  come  out  later  yield  better  seed.  But  the  grain  will  ripen,  and  even  tbe 
flowers  set  while  the  crop  is  lyinr  on  the  ground  after  cutting,  especially  if  rain  fall  Tkaoc- 
■carrenoe  is,  therefore,  considered  favorable. 

The  produce  of  buckwheat  is,  as  just  observed,  very  uncertain.  When  it  is  mown  after  a  coa 
tsron,  one  good  harvest  may  be  expected  in  about  seven  years ;  in  the  same  interval  we  but 
recKon  upon  three  medium  and  three  bad  harvests.  But  when  buckwheat  is  sown  on  land  wbka 
hat  been  left  in  repose,  or  laid  down  to  grass  for  a  few-  years,  we  may  reckon  upon  one  food 
crop  out  of  two.  Extraordinary  crops,  amounting  to  twenty  bushels  per  acre,  are  but  vcfy  mj 
obtained. 

In  many  countries,  buckwheat  ftimishes  an  important  article  of  food  for  man ;  and.  when  cfaEsp. 
is  also  used  to  fatten  cattle  and  feed  horsea  Its  price  falls  very  low  in  yean  of  plenty,  bot  räei 
again  in  seasons  of  scarcity.  Cultivators  who  have  the  means  of  keeping  it  often  Uy  it  up  ä 
store ;  it  is  well  adapted  for  this  purpose. 

The  straw  of  buckwheat  is  much  esteemed ;  it  is  nourishing  and  wholesome  for  cattle  of  >S 
kinda    It  should,  however,  be  consumed  before  Christmaa 


Indispensable  as  this  plant  may  appear  in  some  countriea  its  cultivation  foe  grain  is  so  pR» 
rious  in  others,  that  we  can  scarcely  venture  to  recommend  it  As  a  fodder  punt»  however,  it  s 
excellent ;  and,  when  cultivated  for  this  purpose,  may  be  depended  upon  as  well  as  any  other 
plant.  We  may  sow  it  as  late  as  we  please ;  the  haulm  is  sare  to  be  good,  provided  only  lint 
there  be  no  danger  of  frost,  and  that  the  soil  contain  a  moderate  onantity  of  moisture.  It  bit 
either  be  given  to  cattle  as  green-meat  or  else  made  into  hay.  It  aries  but  slowly,  but  does  aoi 
spoil  when  left  on  the  ground  without  being  turned.  When  treated  by  Klapmeyer^s  method,  s 
is  likely  to  turn  out  very  good. 

The  cultivator  who  wishes  to  raise  it  for  this  latter  purpose  should  choose  a  year  in  which  the 
plant  has  been  particularly  successful,  in  order  to  obtun  a  good  supply  of  seed ;  this,  he  will  fisi 
will  yield  him  as  good  a  return  as  any  other.  Btickwheat  raised  tor  this  purpose  may  be  asm* 
on  the  stubble  of  a  com  crop ;  or  still  better  after  vetches  which  have  been  mown  eariy  in  the  left- 
son  to  be  consumed  as  green-meat 

A  mode  of  proceeding  which  I  have  found  perfectly  successful  is,  to  sow  buckwheat  in  JeWt 
together  with  St  John's  day  lye ;  then  to  mow  the  buckwheat  in  the  green  state,  and  reap  iw 
lye,  when  the  grain  is  ripe,  the  following  year.  This  may  be  done  very  advantageously  on  had 
which  has  borne  a  crop  of  vetches  cut  in  the  green  state.  Radishes  may  also  be  sown  amaag 
buckwheat 

This  plant  is  also  well  adapted  for  sowing,  as  a  preservative  crop,  either  with  clover,  or,  m 
better,  with  lucerne.    We  shall  have  occasion  to  recur  to  this  matter. 

The  produce  of  buckwheat  as  a  fodder-plant  is,  however,  very  different  aeoordin^  to  the  cv" 
eamstanccs  under  which  it  is  mvwn.  I  have  obtained  crops  of  it,  exceeding  in  weight  tfao«  a 
vetches  grown  on  the  same  soil,  and  to  all  appearance  by  no  means  inferior  in  nutritive  power. 

Some  persons  recommend  a  kind  of  buckwheat  knovirn  by  the  name  of  Siberian  bw^wbeti 
fpolfgimtan  TarlarieumJ.  This  variety  has  the  advantage  of  passmg  the  winter  under  gfosad- 
Two  crops  may,  indeed,  be  obuined  from  it;  but  after  repeated  trials  in  the  open  field,  I  laj^ 
found  its  produce  so  insignificant  and  the  crop,  especially  in  the  second  year,  so  infested  with 
weeds,  that  I  cannot,  by  any  mcsna  acquiesce  m  the  elaborate  praises  which  others  bestow  apaa 
it    In  gardens,  where  it  can  be  weeded,  its  growth  is  doubtless  rery  fine. 


buckwheat  may  be  iuccessf^iHv  cultivated  aa  a  second  crop,  sfter  wheat  or  rye.  In  these  conntries  die  otft 
is  carried,  and  the  land  plowed  up  with  all  possible  speed ;  the  leed  is  then  sown  after  one  pUmiap  «• 
oarsMly  covered  up  whh  the  harraw.  Tms  plant  remains  in  the  ground  fbr  ten  weeks,  or  thesMflsrH 
l^om  seed  time  to  harvest  [r^ 
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MESUN^BOXTURES  OF  DIFFERENT  KINDS  OF  GRAOf. 

In  mmny  coimtriefl  it  is  cnstomaiy  to  auociate  different  kinda  of  grain,  and  likewiae  dtffisrent 
•oris  of  iegnmes;  and  even  to  caltivate  grain  and  leguminooa  plants  together.  Manv  practical 
cultivatorB  mj  that  they  have  ohtained  a  more  abundant  produce  by  this  method  than  by  the  sep- 
arate cultivation  of  the  same  kinds  of  grain.  This  assertion  is  certamly  not  without  foundation :  I 
have  fireqnently  made  experiments,  which  remove  all  doubt  of  its  correctness.  It  ol\en  happens 
that  the  seeds  of  both  the  plants  which  have  been  sown  together  thrive  equally  well,  and  the  quan- 
tities of  the  two  plants  contained  in  the  crop  are  in  proportion  to  the  quantities  of  the  respective 
seeds.  At  other  times  one  kind  will  succeed  remarkably  well,  and  almost  choke  the  other ;  in 
such  a  case  the  quantities  of  the  two  planU  in  the  crop  are  by  no  means  proportioned  to  those  of 
if  seed :  this  is  psrticularly  the  case  when  the  state  of  the  weather  has  been  pecu- 
liarly congenial  to  one  or  other  of  the  associated  plants.    In  such  case  there  is  this  decided  advan- 


the  two  kinds  of  seed :  this  is  psrticularly  die  case  when  the  state  of  the  weather  has  been  ; 
liarly  congenial  to  one  or  other  of  the  associated  plants.  In  such  case  there  is  this  decided  a 
tage,  that  when  the  weather  is  unfavorsble  to  one  of  the  plants  it  is  by  so  much  the  more  conge- 
nial to  the  other ;  the  latter  conse<}uently  grows  more  vigorously,  and  obtains  a  better  supply  of 
nourishment  on  the  ^und  which  it  hss  won  by  the  failure  of  its  comnanion ;  moreover,  it  cannot 
be  denied  that  certam  plants  absorb  substances  which  are  not  adapted  for  the  support  of  others. 

It  must,  however,  be  understood  that  plants  thus  associated  most  be  such  as  ripen  about  the 
same  time.  If  the  seasons  of  their  maturity  are  not  exactly  the  same,  the  crop  must  be  gathered 
when  .the  plant  which  grows  the  more  vigorously  or  ripens  the  more  quickly  of  the  two  has  attain- 
ed that  stage ;  in  such  a  case  the  other  will  perhaps  ripen  aller  it  has  been  cut  down,  or  it  may  be 
useful  although  it  has  not  attained  its  full  maturity.  Many  mixtures  of  this  nature  may  be  separa- 
ted bv  the  sieve,  or  by  the  operation  of  fanning ;  but  the  seeds  are  commonly  used  together. 

It  has»  however,  been  observed  with  some  reason  that  mixtures  of  this  nature  are  pecnliariy  tir- 
ing to  the  soil,  although  at  the  same  time  it  must  be  admitted  that  they  vield  an  abundant  supply 
of  straw  for  the  production  of  manure.  It  is  said  that  the  cultivation  of  difierent  plants  together 
preserves  the  soil  from  weeds ;  this  may  be  true  in  certain  cases. 

The  most  usual  mixture  is  that  of  wheat  and  rye ;  known  by  the  name  of  meslin.  This  mixture 
is  very  common  in  some  countries,  more  so  indeed  than  pure  rye.  It  is  used  to  make  ordinary 
bread,  which  is  said  to  be  particularlv  nutritious  and  agreeable  to  the  palate.  In  the  Netherlands, 
on  soils  no  longer  fit  for  the  growth  of  wheat,  this  kind  of  cereal  produce  mixed  with  rye  is  said  to 
yield  mere  than  it  would  if  grown  by  itself;  and,  moreover,  not  to  diminish  the  qusntitjr  of  lye  in 
the  crop.  MesUn  is  usually  sown  after  a  cro])  of  wheat  In  other  countries  spelt  is  mixed  with 
rye  instead  of  wheat;  these  two  kinds  of  grain  are  easily  separated. 

Flat  barlev  and  oau  are  also  grown  together;  and,  from  mv  own  experiments,  I  dwuld  say  that 
they  are  well  adapted  for  this  purpose,  if  the  soil  be  favorable  to  barley,  this  plant  nowing  more 
vigorously  will  choke  the  other  to  a  certain  extent,  if  at  least  the  weather  be  somewhat  favorable ; 
in  the  contrary  case,  the  oats  being  the  more  hardy  of  the  two  Mrill  usurp  the  place  of  the  barley, 
and  when  threshed  will  yield  perlmps  four  times  as  much  as  the  latter.  Whenever  I  have  grown 
these  two  plants  together  I  have  obtained  better  crops,  as  regards  both  weight  and  value,  than 
from  barley  and  oats  separately  cultivated  and  reaped.  I  must,  however,  confess  that  I  have  nev- 
er made  the  experiment  on  a  soil  peculiarly  well  suited  to  the  former  of  these  plants.  Some  per- 
sons add  spring-rye  to  this  mixture  when  grown  on  light  soils. 

Among  the  mixtures  of  grain  with  leguminous  plants^  the  most  common  is  that  of  oats  and  vetch- 
es. They  are  frequently  cut  with  the  chaff-cutter  without  being  previouslv  threshed,  not  only 
when  they  are  left  to  ripen  and  used  as  fodder  for  the  cattle,  but  also  when  toey  are  mown  while 
green  and  given  to  the  cattle  in  that  state,  or  else  made  into  hay.  Vetches  find  better  support  when 
grown  with  oats,  than  when  alone.    Barley  and  spring  wheat  are  also  mixod  with  them. 

It  is  not  unusual  to  sow  peas  in  small  quantities  among  spring- wheat;  it  is  said  that  the  quanü- 
ty  of  wheat  is  not  thereby  diminished,  and  that  the  peas  are  obtained  m  addition.  This  proceed- 
ing is  usually  resorted  to  on  soils  on  which  it  is  not  tnought  safe  to  venture  upon  the  cultivation  of 
peaa.  On  sandy  soUs,  peas  are  associated  with  spring  rye.  The  peas  thrive  when  scattered  among 
these  grain  crops»  which  they  would  not  do  if  tney  were  alone.  By  the  use  of  the  fen,  the  peas 
may  easily  be  separated  from  the  com. 

On  calcareous»  clayey,  and  meager  aoQs,  especially  on  declivities,  it  is  usual  to  sow  beans  among 
a  crop  of  oats.  In  many  countries  it  is  not  uncommon  to  meet  with  a  mixture  of  beans,  vetches^  < 
beans,  and  oat%  sown  at  random  on  the  fallow  of  a  rich  soU.  This  mixture  produces  a  close  mixed 
crop  of  plants,  which,  being  supported  by  the  beans,  maintain  their  erect  position,  and  ^rield  a 
larger  quantity  of  fodder  than  any  other  plant  that  can  be  sown  for  this  purpose.  The  crop  is  rare- 
ly allowed  to  ripen,  but  is  cut  as  soon  as  the  seed  is  formed.  It  is  not  threshed ;  or,  if  this  opera- 
tion is  performed,  it  is  done  very  lightly,  to  separate  the  ripe  seed,  and  the  straw  is  chopped  up 
and  used  to  teed  cattle.  It  is  with  äis  kind  of  food  that  horses  are  entirely  bd  in  some  countries : 
it  fre<^uently  goes  by  the  name  of  beauM.  The  relative  quantity  of  each  kind  of  seed  to  be  sown 
for  this  mixture  is  determined  by  the  nature  of  the  soil  In  srgillaceons  soils  the  quantity  of  bean- 
seed  sown  is  the  greatest ;  in  soils  of  a  lighter  nature,  more  vetches  are  used. 
Vetches  are  also  mixed  with  buckwheat,  especially  when  the  crop  is  to  be  cot  in  the  green  rtate. 

CULTURE  OF  HOED  OR  WEEDED  CROPS. 

nüs  denomfaiation  includes  a  great  number  of  plants,  which,  thoueh  they  belong  to  diffisrent 
classes  asrogards  both  their  nature  and  uses,  and  m  a  botanical  as  well  as  hi  an  economical  point 
of  view,  may  yet  be  dassed  together,  as  far  as  their  mode  of  cultivatfon  is  concerned.  To  avoid 
the  necessity  of  repeatin(|^  the  same  detuls  in  what  we  shall  have  to  say  upon  the  cultivation  of 
each  of  these  plants,  it  wül  bo  proper  to  begin  by  describing  the  various  operations  belonging  to 
this  department  of  cultivation,  and  the  implements  with  which  thev  are  executed. 

In  the  latter  stages  of  their  growth,  these  plants  require  a  much  greater  space  than  that  which 


ibej  occupy  on  first  coming  up ;  tbey  mott.  tberaibre,  be  «own  or  planted  with  proper 

between  them.  Bat  the  intenrening  «pace«  would  be  occnpied  by  weeda,  which  would  noe 
choke  the  crop,  or  at  least  deprive  it  of  its  due  «apply  of  natriment,  if  after  the  sowing  or  plmn» 
both  aoU  and  crop  were  left  to  Natore.  Now,  to  nave  all  theae  weeds  paUod  np  byliaiMl  woä 
not  only  be  too  costly,  bat.  moreover,  would  not  fulfil  another  condition  which  ought  to  be  kept  in 
yiew,  viz.,  that  of  lightenini^  the  soil  and  preparing  it  for  subsequently  affording  noarisbmrai  Id 
the  plantji.  Consequently,  since  the  time  when  these  plants  were  first  cultivated,  particolsrlj  b 
garaens,  it  has  been  thought  neceraary  to  raise  and  lighten  the  soil  with  hand-boea  and  mactoeksof 
▼arious  kinds,  by  means  of  which  the  li^ht  soil  is  heaped  up  around  the  planta  as  they  grow.  Th« 
complete  and  proper  performance  of  this  cultivation,  and  its  frequent  repetition,  haveuw^beea 
regarded  as  essential  to  the  success  of  the  crops  of  which  we  are  speaking. 

But  these  operations,  if  executed  b}r  manual  labor,  would  require  so  many  hands,  that  ilie  Ris- 
ing of  such  crops  on  a  large  scale  and  in  the  open  field  would  be  impracticable.  Nevertbele«,  ai 
the  advantages  of  this  mode  of  tillage  became  obvious,  and  especially  as  the  caltivacfon  of  potaion 
became  more  and  more  extended,  cultivators  began  to  employ  in  its  execution  the  binot  and  ocbo 
implements  of  the  plow-construction  which  they  had  at  their  disposal  Many  coitivan»«  mftde 
moidifications  in  the  binot  to  adapt  it  to  these  operationa  My  own  alterations  in  the  MecUcobeiz 
binot,  as  described  in  my  edition  of  Bergen's  work  on  the  management  of  cattle,  having  been  t{w 

F roved  of,  the  instrument  thus  modified  got  into  general  use  under  the  name  of  the  "  potalo-boe/- 
have  since  improved  it,  particularl)r  by  shortening  the  trace-bar,  and  rendering  it  more  iodepend- 
ent  of  ttie  team,  so  that  the  machine  is  more  under  the  power  of  the  driver.  I  have  sinoe  fbood  it 
advantageous  to  do  away  with  the  iron  point  which  was  placed  in  front  to  enable  the  instrameot» 
penetrate  the  soil,  and  to  substitute  for  it  a  broader  and  less  pointed  i^are,  by  means  of  wliich  s  gmt 
er  quantity  of  mould  is  raised  out  of  the  furrow  and  tnniea  over  on  its  si^. 

This  machine  haa  also  been  famished  with  movable  raonld-boardi^  which,  by  means  of  a  ten- 
later,  may  be  separated  to  a  greater  or  lees  distance  at  their  hinder  extremity:  tbey  are  msde  of 
cast-iron.  No  particular  instructions  are  nccessarv  with  regard  to  this  matter ;  the  machine  hariaf 
met  with  general  approbation,  1  have  been  unwilling  to  render  it  more  complicated  for  fear  of  bn- 
dering  iu  general  adoption. 

The  English  implement  known  by  the  name  of  the  "doable  mould-board  plow,*'  is  stSl  bet» 
adapted  for  the  operation  of  earthing  up.  It  ruses  and  heaps  up  a  greater  quantity  of  modi 
makes  deeper  furrows,  and,  when  its  mould-boards  are  separated  to  a  greater  diataace  at  the  back 
it  is  more  effective  in  tearing  up  weeds  which  attach  themselves  to  It  The  cnltiration  of  hoei 
crops  may.  by  the  aid  of  this  machine,  be  executed  with  a  degree  of  perfection  unaltainaHf  belie 
its  mvenuon. 

This  instrument  is,  however,  rarel^r  used  for  the  first  performance  of  the  operation  of  eutluBg 
up,  partly  because  there  is  no  necessity  for  executing  this  labor  very  complc^tely  at  first,  nd  psit- 
ly  becauae  the  machine  requires  two  horses  to  draw  it;  whereas  the  light  hofae-hoe  prtmdf 
mentioned  requires  but  one. 

But  there  are  many  plants  which  requhe  cultivation  before  earthing  np,  not  only  that  they  wtif 
be  freed  from  weeds,  but  also  that  the  earth  which  is  to  be  laid  up  to  them  may  be  premilf 
lightened,  pulverized,  and  aerated,  and  its  nutritive  parts  rendered  more  soluble.  For  these  p■^ 
poses  a  swing-plow  is  sometimes  used  to  remove  tne  earth  which  lies  close  to  die  planta  ai 
torn  it  over  toward  the  middle  of  the  space  between  the  rowa  In  this  operation  the  pkiw  ii 
passed  with  its  flat  side  as  close  to  the  rows  as  is  possible,  without  injuring  the  roots  of  tbt 
plants.  To  obviate  the  dangers  of  uncovering  these  roots,  the  operation  is  at  first  performed  oa 
one  side  only,  and  five  or  six  days  after  on  the  other ;  there  is  thus  formed  a  ridg«  of  Ugfat  aoil  ii 
the  middle  of  the  intervening  space.  After  the  ridge  has  remained  in  this  state  for  m  certain  ^m, 
it  is  again  turned  up  wiüi  the  double  mould-board  plow,  which  throws  it  once  more  against  tbt 
plants ;  these  plants  can  then  extend  their  roots  into  the  freshly  turoed-up  soil 

Whatever  may  be  the  eificary  of  this  operation  when  properly  performed,  we  cannot  dear 
that  it  is  attended  witli  great  difficulties;  particularly  that  it  requires  skillful  plowmen  and  a  jodh 
cious  selection  of  the  time  for  its  performance ;  for  which  reasons,  especiallv  if  the  soil  be  taaü 
and  tenacious,  and  llie  weather  unfavorable,  it  is  very  delicate,  and  demands  on  tiie  part  of  tiie 
operator  a  certain  practical  tact  and  a  considerable  dog^ree  of  attention,  without  which  it  may  eta- 
ly  be  converted  into  a  source  of  injury.  Besides  this,  it  cannot  well  be  resorted  to  when  toe  dii^ 
tance  between  the  rows  faJls  short  of  two  feet ;  and  as  the  soil  requires  to  be  removed  at  diffrresi 
times  fhim  the  two  sides  of  the  rows,  the  operation  likewise  takes  np  the  doable  timoL 

The  destruction  of  weeds,  and  the  lightening  of  the  superficial  stratum  of  the  soil,  may  be  effect- 
ed in  a  manner  less  complete,  perhaps,  out  suÄcient  in  most  cases,  and  much  more  easy  of  exec«- 
lion,  b^  the  use  of  implements  which  merely  scarify  the  soil,  but  at  the  aaaae  time  bmise  and  pd- 
verize  it    Various  implements  of  this  kind  are  in  use. 

If  it  be  thought  sufficient  to  rake  up  the  weeds  and  merely  scarify  the  soil,  flat  shares  are  to  be 
«sed  ;  but  if  it  be  necessary  to  turn  up  the  soil  to  a  greater  depth,  and  pulverise  it  the  diue*wnf 
be  convex,  and  the  plow  deeper.  The  former  method  is  adopted  when  the  plants  are  yoong;  is 
order  to  avoid  the  risk  of  burying  them  under  the  mould. 

There  is  alao  used  for  this  purpose  and  inplement  furnished  with  a  large  rake,  or  aouieoM  s 
seraper,  similar  to  that  which  is  tised  for  raking  garden  walks.  In  case  of  neccaai^,  sack  an  is- 
atnunent  may  be  drawn  by  men. 

Lastly,  a  common  swing-plow,  famished  with  a  two-edged  share,  but  no  moold-boaird,  wtf  aks 
be  used  for  this  purpose. 

These  machines  have  received  almost  innumerable  modifications,  and  have  been  designated  bf 
a  corresponding  variety  of  names ;  but  there  is  no  essential  diflerenoe  between  tliena.  Thev» 
require  to  be  modified  according  to  the  stififaess  of  the  soil  and  the  state  of  growth  of  the  pMsli 
which  are  to  be  cultivated  by  men.  For  this  purpose  different  pieces  of  iron  may  be  fitted  to  die 
saatie  frame-work ;  but,  as  the  frequent  shifting  of  the  iron-work  is  tiying  to  tlK  mstrameat.  m 
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occttdoDS  loflB  of  time,  I  think  it  better,  at  all  events  when  the  extent  of  ground  to  be  colliTated  la 
aomewbat  considerable,  to  have  a  nomber  of  tbese  implements  ready  ibr  use. 

Cultivation  with  implements  of  this  description  bears  the  same  relation  to  that  which  is  pei^ 
formed  by  manoai  labor  that  plowing  boars  to  spade  caltivation.  The  nse  of  coltivatora  or  horse- 
hoes  of  varioos  kinds  can  alone  render  the  raising  of  hoed  crops  practicable  on  the  large  scale  la 
the  greator  number  of  agricnltoral  undertakings  With  one  horse  and  an  experienced  driver, 
seven  acres  per  day  may  be  cnltivatod  witbout  extraordinary  effort,  provided  the  horse  be  well 
trained  to  the  v/ork ;  lor,  since  the  horse-hoe  is  drawn  over  three  plow-furrows  at  once,  the  extent 
of  ground  which  the  horse  and  driver  have  to  go  over  in  cultivating  these  seven  acres  is  not  greater 
than  that  traversed  by  the  plow  in  plowing  two  acres  and  one-third,  and  the  Ibrce  which  a  horae 
exerts  by  drawing  either  the  small  horse-hoe,  or  the  horse-scraper  or  rake,  is  scarcely  equal  to 
that  of  one  of  the  pair  emi>l6yed  to  draw  a  plow.  Frequently,  however,  only  five  acres  are  cul- 
tivated in  a  day ;  but  this  is  certainly  the  minimum.  As  this  operation  requires  to  be  executed 
with  a  certain  degree  of  circumspection,  the  driver  ourht  not  to  be  hurried  for  fear  that  he  ahooJd 
spoil  his  worn  by  endeavoring  to  do  it  too  quickly.  Moreover,  the  quickness  with  which  cultiva- 
tion with  the  borse-hoe  can  be  exeoutod,  depends,  as  in  plowing,  on  the  length  of  the  furrows,  and 
the  necessity  of  turning  more  or  less  frequently.  If  the  men  and  horses  are  not  accustomed  to  the 
work,  or  if  the  plants  are  not  sown  in  straight  lines,  it  is  better  to  employ  two  men,  one  to  guide 
the  horse,  and  the  other  the  machme.  If  a  sUghtly-made  and  clever  lad  can  be  employed  in  the 
work,  it  is  best  to  let  him  mount  the  horse,  because  he  then  sees  bettor  before  bim,  and  can  guide 
the  animal  with  greater  &ciUty.  If  the  machine  begnade  to  pass  a  second  time  in  the  same  direc- 
tion, the  conductor  may  be  dispensed  with,  for  the  horse  is  sure  to  follow  the  track  already  made. 
For  the  large  pbw  used  for  earthing  up,  especially  if  it  be  required  to  cut  deeply  into  the  ground, 
two  horses  are,  however,  required :  they  may  be  harnessed  to  it  by  means  of  a  trace-bar 
long  enough  to  enable  the  two  hones  to  walk  in  the  furrows  on  either  side  of  that  in  which 
the  plow  IS  at  work. 

The  smallest  amount  of  work  that  ttiis  machine  will  perform  is  equal  tothat  of  forty  laboren; 
for,  in  order  to  do  the  work  at  the  same  rate,  at  least  ei^ht  laborers  per  acre  would  be  required. 
In  the  cultivation  of  weeded  crops,  it  is  often  of  less  importance  to  obtain  the  greatest  qoantitv 
of  produce  that  a  given  extent  of  ground  is  capable  of  yielding,  than  to  obtain  the  quantity  wfaiiuk  i 
is  absolutely  wanted  at  the  smallest  possible  expense.  The  rent  of  land  is  much  less  tnan  the 
cost  of  labor,  and  as  these  crops  are  intended  to  take  the  place  of  the  follow,  and  answer  the 
[  nme  purpose,  they  ought  not  to  be  charged  with  the  ground-rent  If  I  get  800  quintals  from  an 
acre  of  ground,  at  an  expense  of  twelve  rix-dollsLirs,  and  50  quintals  at  a  cost  of  only  three 
rix-doUars,  the  advantage  may  very  possibly  be  on  the  side  of  the  latter,  especially  if  I  have 
plenty  of  ground  ready  for  use,  and  requiring  this  kind  of  cultivation,  but  scarcely  a  sufficient 
number  of  laborers  for  sowing  and  cultivating  a  larger  extent  of  surface.  Plants  sown  with 
tolerably  wide  spaces  between  them  may  be  cultivated  much  more  eflectually  thui  those  whiiBh 
are  very  crowded. 

It  is  absolutely  neoeamy  that  all  weeds  appearing  above  ground  be  utteriy  destroyed  a  short 
time  before  the  planting  or  drilling  of  the  vegetables  of  which  we  are  speaking,  in  order  that  there 
may  be  no  neoesaity  for  raking  or  hoeing  before  the  plants  have  acquired  a  cenr'tn  degree  of 
strength.  The  soil  mast  of  coune  be  prevfously  well  prepared  with  the  plow,  but,  after  the 
last  plowing,  it  is  advisable  to  level  the  snrfoce  with  the  harrow,  then,  in  dry  weather,  to 
palverise  the  clods  with  the  roller,  and  harrow  again  with  considerable  force.  By  this  treat* 
mcnt  the  weeds  are  made  to  germinate  quickly;  and  when  their  germmation has  tokiu place» 
the  sowing  or  planting  is  preceded  by  cultivation  with  the  extirpator, 'after  wUch  the  ground 
is  again  harrowed.  Even  if  the  reappearance  of  weeds  cannot  be  entirely  prevented  by  these 
precaations,  it  is  at  all  events  retarded,  and  the  quantity  of  the  weeds  dmimiahed,  so  that  in 
many  cases  the  use  of  the  rake  may  be  dispensed  with,  ana  the  oi>eration  of  earthing  up  proceeded 
with  at  once.  The  cost  of  these  preparatory  labon  is  largely  repaid  by  the  saving  which  they  efTect 
in  the  after  cultivation. 

An  implement  of  the  greatest  utility  in  the  raising  hoed  crops,  is  the  fnrrower,  or  marking- 
plow  ;  which,  however,  ought  to  furrow  more  deeply  than  the  instruments  of  this  name  in  common 
use.  It  may  be  made  of  iron,  or  of  wood  covered  either  with  iron  plate  or  with  cast  iron,  as 
recommended  by  Fellenberg.  With  this  implement  Imes  are  traced  in  a  certam  direction;  and 
by  means  of  a  oord  stretohed  across,  the  exact  place  is  marked  which  each  of  the  plants  is 
to  occupy.  In  Order  to  vary  the  distance  between  the  rows,  we  must  either  employ  another 
instrument,  the  feet  of  which  are  placed  at  the  required  distance,  or  have  the  tormer  made 
with  movable  feet,  so  that  the  distance  between  them  may  be  modified  according  to  ciroum- 
stancea  In  the  small  forrows  made  by  this  machine,  the  plants  are  arranged  in  parallel  lines,  and 
at  the  same  time  sown  rather  more  deeply  than  they  otherwise  would  be.  They  are  thus,  to  a 
certain  extent,  protected  against  drouth,  enabled  to  absorb  a  greater  quantity  of  moisture,  and  ulti- 
mately covered  bv  a  neater  quantity  of  light  soil.  When  the  seed  is  small,  it  is  deposited  in 
these  furrows,  either  by  hand  or  with  the  drilling  machine ;  but  the  forrows  must  be  made  imme- 
diately before  the  sowing,  in  order  that  the  soil  in  them  may  remain  fresh  and  light 

For  weeded  crops  which  are  sown  far  apart,  and  raised  firom  seed  on  the  spot  on  which  they 
are  to  attam  their  full  growth,  it  is  usual  to  employ  simpler  drills,  which  sow  but  one  row  at  a 
time.  Machines  of  this  aind  have  been  invented  for  sowug  two  or  three  rows  at  once.  No  ad- 
vantage has,  however,  been  derived  from  them ;  on  the  contrary,  they  have  been  found  inconvenient 
from  not  admitting  of  any  alteration  of  distance  between  the  rows,  according  to  the  nature  of  the 
crop  and  the  fertility  of  the  soil. 

When  seed-beds  are  formed,  from  which  the  plants  are  to  be  removed  after  a  time  and  trans- 
planted to  the  ground  on  which  they  are  to  attain  tiieir  full  growdi,  tiie  seed  is  either  spread  uni- 
formly or  sown  in  close  forrows,  in  order  to  increase  the  facility  of  destroying  the  weeds  which 
grow  up  with  it  ♦ 
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If  we  have  nade  up  oar  mindfl  to  caldvate  these  Tegetableo,  and  choaen  and  prepared  fbtUüi 
tm  which  thejr  are  to  grow,  it  is  very  annoying  to  find  oarselvea  Aon  of  plants.  It  is,  therefiBct 
of  the  utmost  importance  to  provide  good  seed :  to  raise  it,  as  far  as  possible,  oarseWes;  or,  ii  lil 
events,  to  purchase  it  of  cultivators  upon  whom  we  can  depend,  and  not  of  seedsmen,  who  ce 
often  themselves  deceived  in  its  Quality.  Bat  it  sometimes  happens  that,  though  we  have  used  the 
best  seed,  still  tlie  seedbeds  are  deficient  Plant-lice  (aohides)  are  very  destructive  to  the  pIsBB. 
especially  to  those  of  the  radish  and  cabba^  tribe,  at  the  time  of  their  germination.  When  the 
weather  is  warm,  there  is,  perhaps,  no  better  method  than  to  cover  the  beds  with  bouehs  of  tie« 
place  straw  upon  them,  to  the  thickness  of  about  an  inch,  and  keep  it  constantly  moist  ontu  tLe 
plants  shall  have  put  forth  their  fourth  leaves ;  after  that,  the  insects  may,  indeed,  attack  the  pUia 
but  they  will  not  easily  destroy  them. 

It  is  absolutely  necessary  to  select  for  the  seed-beds  a  soil  well  prepared,  between  ike  ttei  amitiu 
dry  i  not  recently  mannred,  but  yet  rich  and  fertile. 

There  are  some  plants  that  should  be  sown  as  early  as  possible.  They  may  be  protected  fim 
frost,  occurring  in  the  latter  part  of  the  season,  bv  tlie  coverings  above-mentioned.  Hot-bedf  ut 
certainly  venr  convenient,  but  they  can  scarcefv  be  used  on  tlie  Uirge  scale.  The  more  there  i« 
to  be  apprehended  from  plant-lice,  the  earlier  should  the  seed  be  sown,  in  order  that  a  kkxU 
or  third  «owing  may  take  place,  if  required.  A  supply  of  seed  should  always  be  kept  ibr  iLm 
purpose. 

On  the  average,  we  may  reckon  that,  to  p|pduce  plants  sufficient  to  cover  an  acre  of  groasü 
the  extent  of  the  seed-bed  must  be  four  square  perches.  Sometimes,  indeed,  this  extent  of  groob: 
yields  a  Ba|>erabundance  of  plants ;  but  the  waste  is  very  trifling,  since  these  plants  may  be  Kt  d 
other  situations,  or  even  used  ss  green-meat 

If  we  take  the  trouble  to  pull  up  the  weeds  out  of  the  seed-bed,  we  obtain  more  healthy  pIsn'« 
as  the  reward  of  our  labor.  I  have  often  contented  myself  with  mowing  down  the  «ttc* 
which  grew  more  vigorously  than  the  plants  o<  the  seed-bed  ;  and,  in  my  opinion,  this  method  » 
suflScient 

When  the  seedlings  have  attained  a  due  degree  of  vi^r  and  hardihood  in  the  seed-bed,  the? 
should  be  transplanted  as  soon  as  possible,  to  prevent  their  stems  from  crowing  too  kmg.  If  ilr 
weather  be  mild  and  damp  at  the  time  of  transplanting,  the  labor  and  oifficulty  of  the  openikc 
are  greatly  diminished.  All  the  available  hands  must  then  be  employed  upon  it,  in  order  to  uk' 
advantage  of  this  state  of  the  wcatlier :  it  is  even  advantageous  to  engage  as  many  additional  U 
borers  as  possible,  in  order  that  the  transplanting  may  be  promptly  executed.  The  coat  of  tu 
labor  is  much  diminished  by  properly  dividing  it  so  that  each  man  may  perform  his  part  witboc: 
dela^g  or  hindering  the  others.  It  is  true  that  strict  surveillance  is  required  for  the  attainmcc: 
of  this  object ;  but  it  is  better  to  institute  this  superintendence,  and  have  the  work  quickly  exe 
cuted,  than  to  allow  it  to  be  uselessly  protracted  K>r  v^ant  of  proper  management  A  certain  oant 
her  of  men  should  be  employed  to  take  the  plants  out  of  the  seed-bed.  If  the  soil  be  hsrdawd, 
though  in  ever  so  slight  a  degree,  the  plants  must  not  be  forcibly  torn  up ;  but  the  earth  vcoo^ 
them  must  be  loosened  with  a  spade,  and  thrown  on  one  side,  so  that  they  may  be  taken  ap  with 
care,  and  without  injury  to  the  fine  filaments  of  their  roots.^  A  bucket  is  then  to  be  filled  whb  i 
semi-fluid  composition,  consisting  of  marly  clay,  which  mixes  readily  with  water,  cow-dunf .  i« 
fermented  dung- water,  and  a  quantitv  of  water  just  sufficient  to  give  the  mixture  such  a  degiw-f 
consistence  that  when  the  roots  of  the  plants  have  been  immersed  in  it  these  roots  snd  ibr>' 
most  delicate  filaments  may  remain  coated,  and.  as  it  were,  completely  enveloped  by  it  Tl^ 
next  thing  to  be  done  is  to  take  a  handful  of  plants,  and,  after  having  cut  off  the  ends  of  the  lea«^ 
to  plunge  the  roots  in  the  semi-fluid  mixture ;  these  plants  are  then  to  be  placed  haodfol  dn 
handful  in  a  basket  and  carried  to  the  field  on  which  they  are  to  be  planted.  This  mode  of  ocr 
ering  up  the  roots  is  both  simple  and  effectual ;  it  completely  protecto  the  plants  against  the  isjarv 
ous  action  of  the  air,  keeps  them  moist,  and  provides  a  proper  quantity  of  nutriment  icn*  the  mo^ 
delicate  filaments  of  their  roots.  Plants  thus  prepared  may  without  injury  be  leiftootof  the  §rro&a4 
for  several  days,  if  they  are  to  be  carried  to  a  place  at  some  distance  off:  it  is,  however,  nndovbt- 
edly  better  to  plant  them  iramediatclv.  If  the  gitsund  be  moist,  and  the  sky  overcast  the  plut* 
which  have  been  put  into  the  ground  will  not  require  watering,  but  will  remain  staudiug  withTal 
it ;  and  thus  a  great  deal  of  trouble  will  be  saved. 

The  number  of  persons  employed  to  carry  the  plants  to  the  field  must  be  regulated  accordisr  to 
the  extent  and  distance  of  the  plantation.  These  persons  may,  on  arriving  at  the  field,  diflcribu'c 
the  plants  to  those  who  are  occupied  in  setting  them :  or  there  may  be  a  man  specially  employed 
in  carrying  the  plants  from  the  basket  and  distribotme  them  as  tliey  are  wanted. 

In  the  plantation  itself,  the  labor  may  be  divided  between  those  who  roidie  the  holes  is  tbe 
places  indicated  b^  the  marking-plow,  and  trim  the  plant  by  again  thrusting  their  dibblei  into  tbe 
ground,  and  pressing  the  mould  against  tlie  roots,  and  those  who  place  the  plants  in  the  boH 
Bat  it  is  necessary  that  the  laborers  should  be  well  practiced  in  the  work,  that  they  may  not  bin- 
der or  delay  one  another :  otherwise  it  is  preferable  to  let  the  same  man  make  the  hole^  sad  pd 
the  plants  in  them.  Each  laborer,  or  each  pair  of  laborers,  is  empbyed  on  one  row  odIv  il  * 
time,  unless  the  plantation  is  to  be  very  thica :  in  that  case  each  takes  two  rowsi  The  laboren 
work  bias,  following  one  another  both  in  going  down  the  field  and  in  returning :  they  should  alvi>* 
be  kept  as  much  as  possible  in  these  relative  positions. 

It  is  usual  to  make  the  holes  and  trim  the  plants  with  a  wooden  dibble,  furnished  with  a  proper 
handle :  but  it  is  better  to  use  an  iron  tool,  by  which,  if  a  little  expertness  be  acquired  is  uibiti 
the  operation  of  the  planting  is  greatly  facilitated.  The  planter  cultivates  the  soil  with  it :  be 
shifts  the  instrument  a  little  trom  iu  place,  introduces  the  plant  into  the  hole,  sdrs  the  mould  arooiMl 
it  to  enable  it  to  slip  mto  the  hole,  and  again  thrusts  his  dibble  into  the  ground,  so  as  to  pre«  tbe 
earth  against  the  roots  without  injuring  them.  If  the  laborers  are  unskillful  at  this  openlioBi,  it  a 
doubtless  better  to  fit  the  dibble  with  a  straight  handle,  having  at  the  top  a  little  crosspieoe« 
which  the  workmen  can  lean,  in  order  to  thrust  the  iinplement  more  firmly  into  the  grouad.  Tke 
(1070)^ 


Mil  ifl  not  to  much  baTdened  by  this  instromeiit,  at  it  would  be  by  a  round  pioce  of  wood. 

If  the  floU  is  dry.  the  weather  warm,  and  the  mm  powerful,  no  time  must  be  lostm  watering  the 
plants  after  they  have  been  placed  in  the  gronnd :  the  water  for  thi«  purpose  is  carried  to  the 
plantation  in  backing-tabs.  In  soch  a  state  of  the  weather  it  is  advisable  not  to  plant  in  the  early 
part  of  the  day. 

Even  when  the  planting  has  saoceeded  as  well  as  can  jiossibly  be  expected,  there  will  always 
be  a  deficiency  of  a  few  plants,  arising  from  their  not  havmg  taken  root,  or  having  been  destroyed 
bjr  accident  As  soon  as  this  deficiency  is  perceived,  fresh  plants  mast  be  pal  into  the  groand 
with  all  possible  expedition;  for,  if  this  operation  be  delayed,  the  planu  afterward  introduced  to 
fill  the  vacant  spaces  will  not  grow  to  the  same  bight  as  the  others,  bat  will,  on  the  contrary,  be 
choked  by  them.  Sometimes,  however,  befiore  replanting,  it  is  advisable  to  rake  the  groand  with 
a  hone-rake,  otherwise  the  plants  recently  put  in  might  easily  be  buried  under  the  earth 
turned  up.  Good  and  liealthy  plants  must  be  kept  ready  for  this  purpose :  it  is  useless  to  plant 
those  which  have  been  left  behind  on  account  of  their  weakness ;  Ihey  would  have  no  chance  of 
SQCceeding. 

These  vegetables  are  usually  planted  on  unbroken  and  level  ground,  or  else  on  ridges  or  lands 
of  various  widths.  But  it  is  also  the  practice  to  plant,  and  even  to  drill,  on  very  narrow  ridges 
previously  formed  by  the  plow.  The  object  of  this  method  is  to  supoly  the  roots  from  the  begin- 
ning with  a  thicker  stratum  of  humus.  The  best  mode  of  forming  ue  ridges  is  to  use  the  large 
double  mould-board  pbw,  which  does  the  work  very  well,  äometmies  the  roller  is  passed  long- 
wise over  the  ridges,  in  order  to  depress  their  crowns  a  little.  This  mode  of  cultivation  is  often 
highly  successful,  because  the  roots  meet  with  nothing  but  light  and  fertile  soil  to  a  considerable 
depth,  and  thus  have  more  room  to  spread.  But  the  difiBcuIty  of  destroying  weeds  is  at  the  same 
time  increased ;  and  it  becomes  necessary,  either  to  resort  to  the  method  described  at  p.  444,  or 
else  to  seize  the  moment  when  the  greater  number  of  weeds  which  show  ihemselves  at  the  surface 
of  the  gronnd  have  germinated  and  put  forth  their  seed-leaves ;  and  then  with  the  same  plow  that 
has  been  used  ibr  forming  ridges,  care  being  taken  to  separate  the  mould-boards  to  a  somewhat 
greater  distance  at  the  back,  the  furrows  are  again  turned  up,  and  the  young  shoots  thus  covered 
with  fresli  mould  brought  up  from  the  bottoms  of  these  furrows.  On  the  tops  of  the  ridges  in  the 
rows  in  which  the  plants  grow,  the  weeds  are  soon  destroved  with  the  hand-boe.  But  if  the  favor- 
able moment  be  allowed  to  pass,  the  removal  of  weeds  becomes  veiv  difficult,  because  it  then 
becomes  scarcely  possible  to  use  either  the  paring-plow  or  the  horse-rake  for  this  purpose.  I  have 
always  obtamed  excellent  crops  by  this  method.  It  is  not,  indeed,  applicable  to  dry,  loose  soils ; 
but,  on  the  other  hand,  it  is  excellent  for  tluise  which  are  moist  and  tenacious. 

The  machine  for  drilling  at  wide  intervals  may  also  be  used  for  sowing  the  seed  of  these  plants 
in  ridges ;  and  as  the  thickness  of  the  vegetable  soil  is  considerable,  the  success  of  the  method  is 
as  great  as  can  be  wished  ;  but  the  difficulty  of  keeping  the  soil  free  from  weeds  is  even  greater 
than  when  other  methods  are  employed.  According  to  my  own  experience,  indeed,  I  should 
recommend  that  this  method  be  aaopted  only  on  soils  which  have  previously  been  well  weeded. 

It  is  recommended  by  some  cultivators  to  place  all  the  manure,  especially  when  the  quantity  of 
it  is  insuflicient,  exactly  under  the  rows,  in  order  that  the  plants  may  derive  the  greatest  possible 
quantity  of  nourishment  from  it  The.  method  pursued  is  as  follows : — In  the  first  pfaice,  furrows 
are  made  with  the  double  mould-board  plow  as  nearly  as  possible  in  straight  lines,  and  at  e^ual 
distancea  The  dung  is  then  broagbt  in  a  cart  drawn  by  one  horse,  but  wide  enough  to  admit  of 
tne  wheels  running  in  two  furrows,  one  on  each  side  of  that  in  which  the  horse  waika  A  man  fol- 
lowing the  cart  draws  out  the  dung  in  such  a  manner  as  to  make  it  fall  into  the  middle  furrow  in 
little  heaps,  at  small  distances  apart  while  two  others  spread  it  in  the  three  furrows  at  once.  The 
dung  used  for  this  purpose  must  be  free  from  straw.  When  it  has  been  thus  spread  out,  the  inter- 
furrows  are  tamed  up  with  the  same  plow,  which  is  now  made  to  enter  as  deeply  as  possible,  and 
the  dung  is  thus  covered  by  the  mould  taken  out  of  the  new  furrow.  Afterwani  the  roller  is  pass- 
ed over  the  ground  in  the  direction  of  the  ridges  in  order  to  depress  them,  and  the  vegetables  are 
sown  or  planted  on  them.    The  plants  are  thus  set  exacUy  over  the  manure. 

The  advantages  of  this  method  do  not  however,  appear  to  me  so  great  as  many  persons  assert 
I  prefer  first  to  carry  all  the  dang  on  to  the  field,  and  then  to  mix  it  with  the  vegetable  soil  b^  re- 
peated plowings.  This  method,  even  if  not  more  advantageous  to  the  hoed  crop  which  immediate- 
ly follows  its  application,  is  certainly  more  beneficial  to  those  which  come  after;  and  it  is  to  these 
latter  thai  attention  should  chiefly  be  directed.  When  the  plants  are  earthed  up.  they  always  get 
access  by  their  roots  to  the  manure  which  is  mixed  with  the  vegetable  soil,  since  the  whole  of  this 
stratum  is  heaped  up  close  to  them.  On  the  other  hand,  although  this  operation  is  not  diflicult  it  is 
very  tedious,  and  causes  considerable  delay.  I  have  tried  it  but  once,  and  I  therefore  hold  my 
opinion  subject  to  correction,  according  to  the  results  of  well-conducted  experiments. 
Pinally,  it  must  be  remembered  thai  all  these  crops  require  the  land  to  be  deeply  plowed. 

VEGETABLES  FOR  THE  MARKET. 

Many  of  these  may,  by  cultivation  with  the  horse-hoe,  be  raised  to  great  advantage. 

The  pecuniarv  profit  arising  fVom  the  culture  of  vegetables  for  the  market  is,  in  some  cases  so 
extraordinary,  that  we  cannot  but  wonder  at  the  limited  extent  of  this  branch  of  husbandry,  which 
ia,  in  fact  confined  to  certain  countries,  and  even  there  limited  to  particular  kinds  of  produce.  In 
many  countries  it  is  almost  or  even  entirely  unknown,  although  vegetables  of  this  description  are 
often  very  much  wanted,  and  must  be  procured  from  foreign  countries,  afier  having  passed  through 
the  hands  of  several  traders.  In  many  countries,  in  consequence  of  the  practice  or  this  branch  of 
hnsbandry,  the  value  of  tiie  soil  or  the  rent  of  landed  property  seems  capable  of  surpassing  tiie 
highest  rate  that  it  has  ever  yet  attained,  even  at  a  time  wnen  this  rate  would  otherwise  fall  with 
the  diminished  price  of  grain.  The  greater  the  depression  in  the  price  of  grain,  the  higher  is  the 
profit  derived  from  these  vegetables,  because,  when  the  price  of  com  falla  that  of  labor  falls  with  it 
When  a  naval  war  throws  obstacles  in  the  way  of  the  exportation  of  com,  which  is  always  tiie  basis 


of  die  aodTe  commerce  of  Germany,  the  price  of  gndn  ialle»  while  the  Tmliie  of  tfaoee  fc^euMii 
riaea,  a  circomatance  which  greatly  iocreaaea  the  importance  of  their  cnitiTatioB  at  aoch  a  tnaa.  h 
Ib,  undoabtedly,  by  this  description  of  prodace  that  the  akill  and  eaaergy  of  the  cnliiTaiar  are  bee 
xepaid  Wb  v,  then,  do  not  all  agricoltoriata  avail  themaelvea  of  this  aonroe  of  profit,  aaore  aapuM 
ly  at  a  time  when  they  have  bo  much  reason,  as  they  have  had  from  1809  to  1811,  to  oompUnof  Ae 
low  price  of  the  more  ordinary  kinds  of  prodace  f 

The  neglect  of  this  branch  en  hoabandry  arises,  no  doabt,  from  the  varbns  diffienhies  tunatufcd 
with  itr— difficulties  which  many  caltivators  know  not  how  to  conquer,  and,  in  ineetiiig:  which,  ibej 
follow  the  example  of  other  persona  who  havi  met  with  nothing  hot  niin  ha  the  pmaütaf  ifaa 
branch  of  Agriculture. 

Almost  ail  plants  of  thia  description  require  a  soil  which  is  either  naturally  fertile,  or  haatea 
greatly  improved  by  careful  tillage.    Tbev  require  abundance  of  manure  lor  the  prodacdon  of 
which  they  do  not,  like  grain  and  fodder-plants,  afibrd  the  primary  materiaL     Henoe,  the  airrkal- 
tural  circumstances  of  some  countries  are  airectly  opposed  to  the  practice  of  this  branch  of  faaiiHmd- 
ry ;  which  is  consequently  limited  to  particular  districts,  wherenatural  fertility  of  soil,  aituariua.  or 
an  improving  system  of  tillage  continued  for  a  long  seriea  of  years,  has  produced  a  sopcralMa^ 
dance  of  manure.    When,  without  attending  to  these  circnmstancea,  a  cultivator,  led  awavbf 
the  great  profit  which  the  culmre  of  these  vegetablea  aeemed  likely  to  yield,  has  ondenakea  le 
raise  them  in  large  quantities,  the  profit  at  first  arising  from  them  has»  perhaps,  been  eDormoas ;  ba: 
subseauently,  the  establishment,  taken  as  a  whole,  has  been  exhausted  and  weakened  to  such  a  de- 
gree, tnat  the  final  result  has  been  decided  loaa   Many  cultivators  have  realised  as  mach  as  tfainr  v  . 
forty  rixdollars  oer  acre  net  profit  in  thia  way,  and  have  afterward  been  utterly  rained.    The  fiia  ! 
essentials  toward  the  raising  of  these  vegetables  in  lar^  quantities  are,  then,  a  soil  in  good  oob£^  ■ 
tion,  and  a  superabundance  of  manure  of  the  kind  required  by  the  very  crops  which  form  the  nw 
material  of  manures.    A  system  of  husbandry  founded  on  the  continued  prodacdon  of  a  bm  ) 
quantity  of  fodder,  and  the  preservation  of  the  fertility  of  the  aoil,  are  absolutely  ncccaaaiy  fix-  tk  I 
safe  cultivation  of  vegetable  for  the  market  unless,  mdeed,  the  land  be  favored  by  Nature  in  a 
extraordmary  decree.    If  the  soil  can  be  abandantlv  replenished  with  the  sobotanoes  which  tb»  . 
plants  take  from  it,  the  greater  number  of  them  will  keep  it  clean  and  light,  either  by  their  ow? 
action  or  in  consec^uence  of  the  cultivation  which  they  require ;  they  alao  aflovtl  an  exceUeat  picp  i 
aration  for  those  kinds  of  produce  which  are  more  commonly  raised  in  the  field.  ] 

Moreover,  the  cultivation  of  vegetables  for  the  market  requirea  an  exact  knowledge  of  their  m-  ! 
tore,  and  of  all  circumstances  connected  with  them.    A  person  not  possessed  of  this  knowled«  ii ) 
very  likely  to  neglect  some  point  or  other,  which,  at  first  sight  may  appear  indifferent,  but  wnkk  | 
in  reality,  has  great  influence  on  the  success  of  the  crops.    The  greater  number  of  them  most  ml  ' 
like  cereals,  be  left  to  themselves  during  the  time  of  their  growth :  the  cultivator  cannot  any,  wba  { 
the  seed  time  is  over,  '*  My  seed  is  sown :  God  will  give  it  increase:"  on  the  contrary,  pbau  et 
this  description  require  continued  attention  and  repeated  culture.    It  ia  true  that  the  tottfamoss  I 
of  labor  required  for  this  purpose  is  in  many  cases  but  trifling :  but  the  operatmns  of  which  ««  i 
are  speaking  are  not  on  that  account  to  be  dispensed  with ;  and  what  ia  more,  they  aanac  be  es^  ^ 
cutea  at  certain  precise  times :  the  delay  even  of  a  single  day  may  often  be  attended  with  die 
moat  mischievous  consequences,  particularly  if  it  be  neceasary  to  take  advantage  of  a  fovorabk 
state  of  the  weather,  and  a  particular  degree  of  humidity  m  the  soil,  which  last  but  for  a  dvut  tnar 
Whoever  undertakes  this  branch  of  husbandry  on  a  large  scale,  must  be  able  to  comprebead  ti  t 

{rlance  the  whole  space  over  which  his  operations  extend,  aa  precisely  as  a  gardener  sorvers  ibe  j 
imited  extent  of  ground  on  which  he  works:  he  must  give  to  his  produce  au  the  attention  wl 


it  requires»  and,  as  far  as  possible,  remove  from  it  all  that  may  be  hurtful. 

It  IS  not  sufficient  to  calculate  the  mere  cost  of  the  operations  which  must  be  perfonned  by  boi- 
ual  labor  and  with  the  aid  of  honea.  The  time  over  which  these  labors  extend  is  very  shon.- 
Trifling  as  they  may  be  in  the  aum  total  of  the  labor  required,  they  are,  nevertheless,  very  traubb 
some  at  the  precise  moment  when  they  are  wanted.  They  occur  at  a  time  when  all  tbe  avuk^ 
ble  resources  are  required  for  gathering  in  the  ordinary  produce ;  and  the  cultivator  may,  thef^ 
fore,  be  reduced  to  the  alternative  of  sacrificing  either  the  one  or  the  other.  Hence,  in  the  cultan 
of  each  of  these  vegetables,  it  is  necessary  to  calculate  when  this  particular  time  will  arrive,  mi 
how  the  operations  then  required  can  be  reconciled  with  those  of  other  parts  of  the  eootiomy.  M 
extraordinary  state  of  the  weather  may  retard  the  proper  period :  generally,  however,  tise  raxes 
of  growth  of  different  plants  appear  to  preserve  the  same  ratio  one  to  another ;  so  that,  when  ose 
is  accelerated  or  retarded  in  its  jpowth,  the  others  are  affected  in  a  similar  manner.     Bat  we 


know  how  to  calculate  accordmgly  the  time  for  sowing  or  planting,  and  alwaya  be  in  advance 
with  each  operation.  A  harvest  as  much  before  the  usual  time  as  that  of  1811  canaes  a  verr 
troublesome  interruption  in  the  regular  succession  of  agricultural  labors. 

The  difficulty  of  this  calculation  inci^ases  with  the  number  of  marketable  vegetablea  cnkivated 
together.  If  a  selection  can  be  made  m  such  a  manner  that  the  operations  required  by  the  difler 
ent  plants  which  are  raised  together  shall  follow  one  another  conveniently,  a  great  variety  tfaea 
becomea  advantageous,  and  accords  well  with  the  general  circumstances  of  the  eslabllafaoMaL» 
The  same  laborers  may  then  be  constantly  occupied  in  the  same  kind  of  work,  and  thaa  be  mdcr 
ed  more  skillful  at  it :  and,  moreover,  wherever  there  is  a  continued  aupply  of  work,  a  soflkiest 
number  of  laborera  may  generally  be  obtained  for  moderate  wagea ;  but  there  ia  alwaya  a  diScal- 
tv  in  obtaining  them  when  they  can  be  empbyed  but  for  a  short  time,  particulariy  if  tber  are  cf 
that  class  who  may  be  entrusted  with  operations  requiring  particular  attention  an^  kme  piactice 

A  cultivator  who  does  not  know  how  to  make  a  judiciona  selection,  but  is  induced,  maidlcsi 
of  the  preceding  considerations»  to  cultivate  those  vegetables  only  which  yieU  the  larvS  Riaxa 
when  perfectly  successful,  will  not  fail  to  pay  for  his  imprudence  oy  serious  lossea 

But  few  of  these  vegetables  can  be  taken  to  market  immediately  after  they  are  gatbeied  *  dier 
require  store-houses  to  keep  them  iu,  as  well  as  particular  implementa  and  modes  of  tn    ' 
and  these  store-houses  must  often  be  built  on  a  very  large  scale.    Mow,  all  these  things 


conflidarable  oatlay ;  and  wbea  such  ondertakmgs  are  limited  to  the  prodaction  of  a  single  epeeiM 
of  yegetable,  the  capital  soon  becomes  loaded  with  a  very  heavy  interest.  Commercial  flnetaa- 
tions,  too,  may  reduce  to  nothing  the  profit  anticipated  from  the  production  of  this  particalar  arti- 
cle» and  then  all  the  capital  invested  in  it  is  dissipated.  Establishments  for  the  proaoction  of  veg- 
etables for  the  market  mast,  therefore,  be  so  ordered  as  to  admit  of  the  caltore  of  different  specie^ 
either  at  once  or  in  succession. 

A  prudent  cultivator  can  never  be  at  a  loss  for  a  market  to  disjpose  of  feU  his  useful  produce; 
but  it  may  happen  that  many  portions  of  it  do  not  admit  of  being  immediately  sold  to  the  oonsa- 
mer,  bat  must  previously  pass  through  the  hands  of  the  merchant  Now,  the  merchant  is  not  to 
be  blamed  for  so  &r  actmg  up  to  the  first  principle  of  his  trade,  viz.,  to  make  ^e  most  ofeverv 
thingy  as  to  endeavor  to  boy  at  the  lowest  possible  price,  and  to  take  advantage  of  the  culuvator^ 
embarrassment,  especially  when  the  latter  is  in  want  of  mone^.  It  is  therefore  necessary,  before 
we  undertake  to  raise  produce  of  this  description,  particularly  m  ceuntries  where  it  is  not  m  actual 
use,  to  make  ourselves  acquainted  with  the  mercantile  circumstances  of  the  country,  and,  as  &r 
as  possible,  to  make  sure  of  a  purchaser  beforehand.  Should  this  be  impossible,  Operations  must 
be  restricted  to  the  production  of  those  vegetables  the  sale  of  which  is,  to  a  certam  extent,  fixed 
in  the  country ;  and  such  are  always  to  be  found. 

The  price  of  this  produce  is  always  fluctuating ;  we  can  never  reckon  upon  the  maximum  of  a 
series  of  recent  prices ;  for,  indeed,  it  is  precisely  the  existence  of  a  very  nigh  price  which  soon 
brings  on  a  very  great  de|>ressbn ;  because,  all  who  are  able  to  produce  the  uticle  in  qaestkn 
are  induced  by  the  high  price  to  devote  theinselveB  to  its  cultivation,  and,  consequently,  the  mar- 
ket is  completelv  glutted  with  it.  It  is  often  prudent  to  check  the  productioa  of  one  plant,  in  or- 
der to  increase  that  of  another,  when  the  demand  for  and  price  of  the  former  have  risen  to  such  a 
hight  as  to  induce  every  one  to  speculate  in  it.  On  the  other  hand,  a  prudent  cultivator  will  not 
easily  be  induced  to  abandon  altogether  the  production  of  a  plant  of  first-rate  utility,  and  break  up 
all  tlie  arrangements  which  he  has  made  for  the  purpose,  even  when  the  price  has  fallen  very  low. 
He  will  rather  wait  patiently  in  the  hope  that  the  price  will  soon  rise  again ;  beomse,  under  such 
circumstances,  the  greater  number  of  cultivators  become  disgusted  with  the  production  of  the  plant 
in  question.  It  is  thus  that  the  great  variations  in  the  price  and  cultivation  of  hops,  madder,  and 
woad  have  risen  in  several  countries  in  which  the  production  of  these  plants  had  been  natural- 
ized :  it  was  entnely  abandoned  when  prices  fell  low,  and  was  not  resumed  antlL  the  fiivorable 
moment  for  reaping  the  greatest  advantage  from  it  had  already  passed. 

The  cultivator  whose  operations  are  conducted  on  a  large  scale  should  choose  firom  among  the 
vegetables  of  this  class,  and  especially  from  sudi  as  are  used  in  his  own  country,  those  in  particu- 
lar which,  by  a  proper  division  of  labor  and  the  use  of  suitable  implements,  can  be  cultivated 
without  much  expenditure  of  manual  labor;  for  where  mere  labor  is  concerned,  he  will  rarely  be 
able  to  compete  with  the  small  cultivator,  who  executes  suck  operations  assiduoasly  with  the  help 
of  his  family.  The  latter,  content  with  a  small  profit,  offers  his  produce  at  a  k>w  price,  so  that  a 
is  the  mercnant,  and  not  the  cultivator,  who  is  enriched  by  it. 

We  are  fully  disposed  to  admit  that  the  production  of  vegetables  for  the  market  is  the  highest 
aim  that  an  enlightened  agriculturist  shoola  have  in  view,  since  this  branch  of  husbandry  is  reallv 
more  profitable  than  any  other ;  but  we  are  also  of  opinion  that  he  should  not  devote  himself  to  it 
without  considerable  caution,  but  take  it  up  by  degrees,  and  assure  himself  beforehand  of  a  plen* 
tiful  and  continual  supply  of  manure. 

I  have  thought  it  my  dutv  to  define,  by  the  observationB  just  concluded,  the  true  limits  between 
the  seductive  praises  whicli  some  persons  have  lavished  on  thia  branch  of  Agriculture,  and  the 
discouraging  objections  of  others. 

OIL-PLANTS. 

The  plants  most  commonly  cultivated  for  the  production  of  oil,  belong  to  the  genus  brtunea. 
This  race  of  plants  has,  in  the  course  of  cultivation  to  which  it  has  been  submitted  from  time  im-  ' 
memorial,  undergone  such  remarkable  modifications,  and  produced  so  many  varieties  or  degene- 
racies, that  there  is  considerable  difficulty  in  distinguishing  and  separating  its  difR»ent  spiMleB ; 
viz.,  ^ose  which  have  acquired  a  certain  permanence  of  character;  and  still  more  in  investigatbg 
their  origin,  and  determining  by  what  crossings  they  have  been  produced.  We  shall  here  notice 
only  those  varieties  which  are  cultivated  in  preference  to  others  tor  the  production  of  oU ;  though, 
in  fact,  aÜ  plants  of  this  g[enus  produce  seeds  containing  considerable  quantities  of  oU,  and  are 
sometimes  used  for  obtaining  it 

All  plants  of  this  family  appear  to  be  biennials ;  so  that  it  is  not  till  the  second  year  of  their  ex- 
istence that  thev  shoot  forth  their  flower-stalks  and  produce  seed.  One  species  only  appears  to 
form  an  exoeptfon  to  this  rule,  viz.,  the  spring  colza  or  field-cabbage  (bra»t%ca  eampettru).  This 
plant  is  not  as  some  suppose,  a  degenerated  variety  of  autumnal  rape,  or  oole-seed,  but  really  a 
distinct  speciea 

Colza  and  'Rape  {Autumnal  Varieties). 

We  shall  first  notice  the  plants  of  this  kind  which  are  sown  ih  antumn.  There  are  two  essen- 
tially distinct  species  cultivated ;  they  are,  however,  often  confounded,  both  in  name  and  in  mode 
of  cultivation ;  but  it  is  of  importance  to  the  cultivator  to  be  well  acquainted  with  their  differ- 
ences. 

One  is  the  brcusiea  oleaeea  laeiniata.  a  variety  of  the  garden  cabbage.  It  is  commonly  known 
by  the  name  of  colza,  or  larg%  colza,  from  the  German  word  "  koM-9€ua,"  signifying  cabbage-seed. 

The  other  kind  which  is  called  "  rape,"  is  a  variety  of  the  breunca  napus.  It  is  more  eommon 
in  Gtermany  than  the  former,  because  it  may  be  sown  later,  and  thrives  on  a  less  fertile  soil ; 
moreover,  many  persons  cultivate  it  because  they  are  unacquainted  with  colxa,  which  they  would 
otherwise  find  more  profitable  and  less  precorions.  To  enable  the  practical  cultivator  to  distin- 
guish readOy  between  these  planü»  I  shall  here  exhibit  their  distinguisning  characters  side  by  s 
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(•).  Belong!  to  the  e«bb«fO  tribe,  and  reaemblet 
the  plants  of  this  family  in  alfita  character«. 
(6).  Principal  root  cylindricaL 


(e).  Learea  amooth,  fleshy,  bright,  green,  some- 
times (eapeciaDy  the  lower  ones)  copper-colored,  and 
covered  with  a  whitish  down. 

(ji).  Stem  ftronc,  giving  out  no  branchea  from  its 
lower  part ;  but,  above  a  certain  bight,  throwing  out 
branchea  which  spread  more  in  the  horizontal  than 
hi  the  Tcrtical  direction. 

(«).  Flowers,  bright  yellow,  come  out  and  ripen 
late.  • 

(/).  SHiqoous  and  aeeds  large. 
^     (#).  Requirea  early  sowing,  that  it  may  take  root 
wen. 

(A).  Under  theae  circumstances,  it  ia  strong,  and 
Btands  the  winter  welL 


<«).  Belongs  to  the  radish  tribe,  and  beaa  a  peas 
resemblance  to  the  plants  ofthat  fiunily. 

(fr).  Principal  roou  fiislfonn,  doaeiy  iFiirailiini 
that  of  the  radish:  when  the  plant  haa  roam  to  ipRsI 
it  sometimes  prodneea  a  true  radiah. 

(e).  Leaves  hairy,  thinner,  leaa  rounded  tf  tkv 
extremitiea. 

(i).  Stem  not  ao  strons,  throwing  out  from  iti  k« 
er  part  branchea  which  form  an  acute  aB|^  wiko. 


(#).  Flowers  deeper  yeDow,  come  out  sad  lipi  | 
earber.  , 

(/).  Biliquous  and  aeeda  amnHer. 
l^g).  May  be  sown  later. 

(h\  More  delicate,  and  easily  destroyed  by  tb<  | 
winter. 


It  is  not  onoommoB  to  find  theae  two  plants  confoanded  and  mixed  together,  and,  in  comrim  | 
where  both  are  cultivated,  to  meet  with  a  hybrid  variety ;  at  least  I  think  1  have  seen  it  Tka  ; 
intermingling  of  the  two  species  is  altogether  improper,  especially  on  accoont  of  tbc  diierenceB  i 
their  seasons  of  maturity ;  no  pains  should  tberelore  oe  spared  to  procure  the  seed  of  one  wptem 
or  the  other  unmixed.  I 

In  countries  where  these  plants  are  much  cultivated,  they  are  both  indnded  imder  the  dam- 1 
inalion  of  autumnal  plant  seed,  or  simply  plant-«eed,  a  circumstance  which  has  given  rise  tofrt  I 
quent  misunderstandmgs  between  cultivators,  lx»th  in  those  countries  and  in  oth««. 

These  two  plants  may  be  perfectly  well  cultivated  on  all  soils  which  are  proper  lor  wheat  c^  j 
barley,  but  chiefly  on  those  containing  firom  50  to  60  per  cent  of  sand,  together  with  a  small  qi»  j 
tity  of  Ihne.  ! 

A  condition  absolutehr  necessary  for  the  success  of  these  plants  is,  that  the  soil  be  completr^  , 
purified  and  drained  ;  ior  dampness  in  winter  is  always  fiual  to  them.     When  this  condaiao  % 
fulfilled,  colza  will  also  Üirive  on  the  livbt  but  rich  soils  of  alluvial  basins,  especially  when  it  intwi  \ 
early  in  die  season  and  enabled  to  uae  firm  root     But  rape  absolutely  re^pures  a  soil  \a^ 
some  degree  of  consistence ;  on  a  lighter  soil  it  is  easily  uprooted  by  firost. 

A  very  rich  soil  is  required  for  colza,  more  even  than  for  rape:  these  plants  most  tfaerefat ' 
be  raised  on  a  soil  which  is  eiUier  naturally  fertile,  or  has  received  more  than  doable  the  onibu.7  , 
quantity  of  manure.    It  is  also  necessary  that  the  manure  be  easily  soluble ;    and,  conseqoeBLy 
that  the  stable  dung  be  in  a  somewhat  advanced  state  of  fermentation,  and  well  mixeS  with  ifee , 
soil.     It  is  often  the  practice  to  manure  the  land  with  dung,  bury  the  dang  by  one  of  iheesfij 
plowings.  and  then,  before  sowing,  to  turn  the  sheep  into  tlie  field. 

It  is  equally  necessary  that  the  soil  be  well  cultivated  and  pulverized.  The  plow  and  the  b?  1 
row  must  be  used  at  least  four  times ;  and  in  the  plowings  which  immediately  precede  the  n« 
ing,  the  roller  is  also  bronierht  into  use  for  the  purpose  of  minutely  dividing  the  vegetable  aofl.  I2 
general,  therefore,  the  cultivation  of  these  plants  extends  over  two  years ;  and  the  rent  of  theii»^ : 
during  an  that  time  must  be  placed  to  their  account  It  is  true  that  we  not  unfreqaently  sec  nf( 
(with  colza  the  method  would  utterly  fail)  sown  on  the  stubble  of  lye,  after  the  land  has  beenh» 
tily  manured  and  plowed  two  or  three  times.  But  this  method  generally  prod  aces  but  awn 
poor  crop,  not  amounting  to  more  than  half  the  usual  quantity ;  and  besides  this,  the  soO  is  terrätV 
exposed  to  become  infested  with  weeds.  I  have  seen'  very  good  lands,  which  had  been  tretiec , 
in  this  manner  at  short  intervals,  become  deteriorated  and  exhausted  to  such  a  degree,  that  it««  ^ 
not  till  after  several  fellowuigs  that  a  satisfactory  crop  of  wheat  was  again  obtained  fnm  tbts  ; 
Every  cultivator,  whose  views  are  ever  so  little  extended,  should  beware  of  adopting  so  fll-adTW^  \ 
ametJiod.  | 

Better  results  have  been  obtained  by  raising  two  successive  crops  of  these  plants  on  the  co»  ' 
land ;  devoting  the  interval  between  harvest  and  seed-time  to  a  careful  cultivation  of  the  soil,  iW 
manuring  it  well,  if  it  be  not  already  in  a  state  of  great  fertility.* 

When  a  field  of  clover  has  been  well  covered,  we  mav  yet  obtain  a  crop  from  it  in  the  scmiif 
year,  provided  we  mow  early,  so  as  to  be  able  to  plow  the  land  three  times  more.  But  tJie  « 
mast  oe  thoroughly  cleansed  from  dog's-grass.  The  land  may  also  be  made  available  for  raffär 
a  crop  of  tares,  to  be  mown  in  the  green  state ;  provided  it  be  plowed  once  before  sowing  tk 
tares,  and  twice  after  the^r  are  gathered 

The  usual  time  for  sowing  colza  is  from  the  middle  of  July  to  the  middle  of  Anguft;  it  bit, 
however,  be  safclv  sown  at  an  earlier  part  of  the  season,  for  it  never  produces  seed  the  fint  jt*- 
The  time  for  sowing  rape  is  from  tlie  middle  of  August  to  the  beginning  of  September. 

The  sowing  should  take  place  as  soon  as  pomible  after  the  plowing  mtended  as  a  prepanM 
for  it  As  soon,  therefore,  as  this  plowing  is  finished,  the  ground  ahoiud  be  harrowed  tor  ibe  p■^ 
pose  of  leveling  it  and  afterward  rolled.  The  seed  is  then  to  be  put  into  the  ground,  the  banr« 
passed  lightly  over  it  and  also  the  roller,  if  the  soil  be  dry.  If,  however,  a  heavy  rau  dwoU  AH 
either  during,  or  immediately  after  the  sowing,  there  will  be  no  necessity  cither  for  hsrrowiar  cr 
rolling,  since  the  seed  will  then  be  snflSciently  covered  without  these  operations.  If  the  soO  ihi«^ 
be  much  ckitted  by  the  ram,  it  will  be  useful  to  pass  the  harrow  lightly  over  k  befixe  the  ««i 
comes  up. 

It  is  particulariy  important  that  the  seed  be  uniformly  distributed  over  the  land.  The  best  p]ia 
is  not  to  use  more  than  five  pounds  of  seed  per  acre,  and  to  sow  it  in  such  a  manner  mbd<'^ 

•  Vide  ••  ThaSr'a  Vermischte  Schriften,"  ler  Band.    B.  486,  A 


leftve  BSV  vacant  spaces ;  for  when  the  planUare  veiy  close  together,  they  retard  one  anotber'a 
growth,  oecome  weakened  durmg  winter,  and  die ;  bat  when  they  are  farther  apart,  ihey  be- 
come strong,  and  able  to  resist  the  injnrioas  effects  of  panicolar  states  of  the  atmosphere.  Even 
when  plants  unequally  sown  are  able  to  live  throagh  the  winter,  those  which  are  too  close  to- 

f  ether  are,  notwithstanding,  stonted  in  their  growth,  and  rarely  capable  of  ripening  their  seed, 
'or  colxa  it  is  therefore  oi^great  importance  to  employ  a  skillfhl  sower ;  if  we  bear  of  one  living 
at  any  distance,  we  onght  by  no  means  to  hesitate  about  engaging  him,  and  pa>*ing  him  a  ducat 
per  dav  if  he  demand  it  A  bad  sower  may  cause  tlie  crop  to  fail  If  we  cannot  depend  on  the 
skill  of  the  sower,  it  is  better  to  sow  eight  pounds  of  seed  per  acre. 

The  land  should  be  provided  witli  good  ditches  and  drainage  furrows,  for  carrying  off  the 
water.    In  winter,  during  a  tliaw,  all  possible  care  must  be  taken  to  keep  the  drains  clear. 

ir,  toward  the  end  of  summer,  a  great  number  of  weeds,  particalarly  of  the  wild  mustard  tribe, 
should  spring  ap  among  a  crop  of  early  sown  colza,  they  should  be  cut  while  in  flower :  even  if 
the  leaves  of  the  coka  should  be  cot  at  the  same  time,  the  plants  will  not  be  injured.  In  this 
manner,  a  considerable  quantity  of  fodder  may  be  derived  in  aatumn  from  a  field  of  colza. 

If  a  field  sown  with  colza  enter  upon  the  winter  in  good  condition,  the  plants  being  healthy,  of 
a  deep  green  color,  neither  too  crowded  nor  too  far  apart,  and,  lastly,  if  the  arrangements  for 
draiumg  and  carrj'ing  off  the  water  have  been  judiciously  made,  there  is  ever}*  reason  to  hope 
for  a  good  crop ;  still,  however,  tliere  is  something  to  be  apprehended  from  the  critical  period  at 
the  end  of  winter.  A  continued  alternation  of  tliaw  aad  frost  uproots  the  plants  and  kills  them. 
The  melting  of  ice  and  enow  ander  the  rays  of  the  sun,  and  the  frost  whicti  follows  in  the  night, 
are  daneerous  to  all  crops  which  grow  during  winter ;  and  the  more  so  in  proportion  as  the  upper 
layer  otthe  soil  is  more  saturated  with  water,  which  is  unable  to  pass  off  through  the  lower  stra- 
tum, because  that  stratum  is  frozen.  Under  all  these  circumstances,  it  is  impossible  that  the  seed- 
lings may  be  destroyed,  even  thoagh  they  have  been  sown  with  the  utmost  care. 

Besides  the  plant-louse,  which  attacks  it  immediately  after  seed-time,  colza  is  also  subject  to  the 
ravages  of  other  enemies,  viz.,  the  mouse,  the  weevil  (which  lays  its  eggs  in  the  flower,  whence 
there  springs  a  worm  that  feeds  upon  the  seed-vessels),  and  the  glow-worm  (nitidvla  (enax).  It  is 
said  that  these  insects  multiply  with  peculiar  rapidity  in  districts  where  the  cultivation  of  planta 
of  this  kind  has  loni^  been  practiced. 

Bach  are  the  ordinary-  principle«  of  the  culture  of  rape  and  colza  -,  for  tliese  plants  do  not  differ 
in  any  respect  excepting  those  already  pointed  out  But  in  the  Netherlands,  and  the  countries 
bordering  on  the  Rhine,  and  likewise  in  some  parts  of  England,  the  practice  of  transplanting  has 
been  long  established,  particularly  with  regard  to  colza.  Wherever  the  value  of  a  fertile  soil  Is 
great  in  comparison  witli  the  price  of  labor,  this  method  appears  to  be  almost  universally  follow- 
ed ;  because  it  admits  of  a  great  part  of  the  land  being^  made  available  evcm  during  the  year  in 
which  the  transplanting  takes  plsce,  and,  at  the  same  time,  affords  an  opportunity  for  executing 
the  necessary  plowings.  Various  descriptions  have  been  given  of  this  method,  but  the  most  accu- 
rate is  that  of  Schwertz,  in  his  excellent  work  on  Flemish  Agriculture. 

Transplanting  is  performed  either  after  plowing,  or  with  the  spade  or  dibbler.  As  I  cannot 
speak  01  Ulis  method  from  mv  own  knowledge,  I  must  refer  my  readers  to  the  work  of  Schwertz ; 
which  will,  doubtless,  be  in  the  hands  of  every  cultivator  who  wishes  to  adopt  the  method. 

On  the  other  hand,  a  method  which  Bchwertz  describes  as  very  successtdl  in  his  own  hands, 
viz.,  that  of  drilling  in  rows,  separated  by  considerable  intervals,  is  one  with  which  I  have  long 
been  practically  familiar,  and  which  I  shall  probably  always  adopt  in  sowing  colza  for  seed.  I 
trace  furrows  for  the  marking-plow,  two  feet  apart,  and  sow  the  colza  with  the  radish-drill.  This 
operation  is  performed  on  a  well  prepared  sou ;  the  tracing  oat  of  the  rows  being  preceded  by 
one  mora  cultivation  with  the  extirpator  and  leveling  with  the  harrow.  I  have  never  tried 
Schwertz's  method  of  sowing  colza  in  this  manner  on  a  soil  on  which  a  crop  of  ripe  grain  had 
been  gatherod  the  same  year ;  bat  I  have  done  it  after  a  single  catting  of  clover,  or  after  tares 
mown  in  the  green  state.    After  seed-time,  the  roller  is  passed  over  the  ground. 

When  the  plants  have  put  forth  their  fourth  leaves,  the  horse-rake,  armed  with  three  horizontal 
knives,  is  passed  between  the  rows ;  and  if  the  plants  are  sufBcientiy  advanced,  they  aro  earthed 
up  with  the  horse-hoe  after  Michaelmas-day.  If  wild  mustard  and  charlock  make  their  appear- 
ance between  the  rows,  they  are  pulled  up  ;  it  is  rarely  tiiat  the  crop  is  infested  with  any  other 
weeds.  I  have  never  found  it  necessary  to  earth  up  twice  before  winter;  such  a  proceeding 
might,  however,  be  useful. 

The  earth  laid  up  against  the  rows  prevents  the  colza  from  being  uprooted  by  frost;  for  the 
trenches  formed  by  laying  up  the  earth,  completely  protect  the  plants  from  moisture,  provided  the 
field  have  ditches,  in  good  condition  for  carrying  off  the  water.  When  this  arrangement  is  ob- 
served. I  do  not  think  that  there  is  anything  to  be  feared  from  tiie  winter. 
In  the  spring,  as  soon  as  the  plants  begin  to  shoot  forth,  the  earth  is  agam  laid  up. 
There  is  ample  time  for  putting  in  the  seed ;  viz.,  from  the  beginning  of  July  to  the  middle  of 
August  The  land  must  he  kept  in  readiness,  and  the  seed  sown  during  nmy  weather,  in  order 
that  the  plants  may  shoot  up  quickly,  and  be  safe  from  the  attacks  of  plant-lice.  However  distant 
the  rows  may  appear,  the  plants  spread  out  their  branches  so  widely,  that  the  field  will  always  be 
wrell  covered  by  them. 

The  season  ot  maturity  of  these  vegetables,  which  is  usually  the  middle  of  June,  should  be  care- 
fully attended  to.  We  must  not  wait  till  all  the  seed-vessels  are  ripe.  As  soon  as  those  which 
ripen  the  earliest  begin  to  turn  brown  and  transparent,  and  the  seeds  to  acquire  a  blackish-brown 
hue,  the  crop  should  be  gathered  without  delay ;  for  if  the  gathering  be  delayed,  the  plants  wiU 
shed  a  great  portion  of  their  seed. 

There  are  various  modes  of  gathering  this  crop. 

When  the  seed  has  been  sown  broadcast,  the  scjrthe  may  be  used ;  but  it  must  be  without  rod» 
or  cradlea.  The  crop  is  heaped  up,  lifted,  and  made  up  into  bundles  at  once,  All  these  opera- 
tions aro  easily  performed  and  without  much  loss  of  seed ;  but  where  the  dckle  is  in  use,  reaping 
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it  preferred.  When  tbo  weather  ie  dry,  both  theee  operations  are  beat  perfonned  earij  m.  te 
morning;  or  eren  at  night,  when  the  moon  ahines  and  Uie  dew  is  on  the  ^und. 

There  are  two  wava  of  harveating  this  crop.  One  conaiau  in  hoanng  it  in  bama ;  the  other,  ia 
threahing  it  on  the  field.  If  the  former  method  be  adopted,  it  is  naaal  to  tio  up  the  crop  in  bn- 
dlea  not  exceeding  10  Iba.  in  weight ;  and  for  thia  purpose  the  several  portions  are  ooitected,  oM 
with  the  rake,  but  bv  hand.  This  ia  nsoally  done  the  day  after  mowing,  or  on  the  foUowiag  day 
at  the  latest  The  aheaves  are  then  collected  in  heaps,  of  greater  or  leu  masnitade ;  large  oetpi 
are,  however,  preferred,  bccanse  the  seed  is  then  less  in  danger  of  dropping  fiom  the  pods  lod  be- 
ing devonred  by  birds.  If  the  sheavea  are  left  on  the  groand  for  any  considerable  time,  thej  are 
covered  with  atraw.  Even  if  rain  shoald  iall,  and  continue  for  aome  time,  the  abeavea  are,  never- 
theless, sofibred  to  remain  wiihont  being  tamed ;  for  the  seed  ia  not  ii\jaied,  even  thon^  the  abav 
ahoold  become  heated  and  give  oat  a  pecoliar  odor.  But  it  woold  be  liable  to  abed  ifthe  dbearei 
were  diatorbed. 

The  crop  is  asoally  boosed  after  five  or  aix  daya.  The  wagon  need  for  carrying  it  nnut  be  pro- 
vided with  large  sheets  or  cloths,  to  collect  the  seed  which  nils  from  the  sheaves.  These  aheeu 
are  fastened  to  the  ladders  in  saoh  a  manner  aa  to  have  their  edges  raised. 

Ifthe  seed  be  disposed  to  drop  fi:om  the  pods,  a  large  aheet  or  cloth  is  also  placed  before  the 
heap  every  time  that  the  wagon  la  loaded,  and  one  aide  of  the  wa«on  is  made  to  pass  over  it,  s> 
that  all  the  seed  which  falls  may  be  collected.  The  loading  ia  penormed  with  great  care,  and  io 
sach  a  manner  that  the  sheaves  may  project  bat  verv  little  beyond  the  ladden ;  and  the  wa^  ii 
drawn  by  two  horses  only,  thoagh  the  team  is  osaaliy  composed  of  four. 

The  crop  ia  shot  apon  the  threshing-floor,  onleas  there  be  in  the  bam  a  space  boarded  and  per- 
fectly clean,  on  whicn  it  mav  be  depoaited. 

This  crop  is  nsaaUy  threalied  as  soon  aa  possible,  in  order  that  it  may  not  interfere  wilh  open- 
tions  at  harvest  time  and  likewise  because  the  grain  is  more  eaaoly  aeparated  at  an  eaxly  period 
than  after  the  straw  has  sweated ;  the  straw  is  auo  preaerved  in  better  condition. 

The  grain  ia  separated  ftt>m  the  chafl'  by  winnowmg,  and  the  larger  poda  by  meana  of  a  coane 
aieve.  The  finer  part  of  the  chaff  remains  for  a  time  mixed  with  the  grain,  and  ia  not  sepaiatad 
till  the  latter  is  perfectly  dry ;  the  separation  ia  then  efiected  by  means  of  a  fonning^machine. 

Care  is  taken  to  spread  the  grain  ao  that  the  thickness  of  the  layer  shall  not  exceed  foar  iacbei, 
and  at  first  to  stir  it  often  with  the  rake. 

The  other  metliod  is  mach  nracticed  in  districta  where  colza  has  for  a  long  time  been  cakivated 
on  extensive  tracts  of  land.  In  MarshaU's  "  Description  of  the  Agricaltnre  of  Yorkahire,"  vol  ä 
page  103,  there  ia  a  very  excellent  descriptbn  of  the  ordinary  mode  of  threshing  colza.  I  bare 
seen  this  mode  of  threshmg  established  in  the  same  manner,  attended  with  the  same  pracdoeaiD^ 
likewise  regarded  as  a  general  festival,  in  the  ^rovostship  of  Preez  and  Kiel:  it  ia  also  practiced 
in  the  western  part  of  the  low  coantries  bordering  on  the  Baltic.  Bat,  if  an  individual  cuMvator 
adopt  this  method,  the  treading  oat  of  the  grain  by  horsea  will  certainly  be  foand  advantageoai: 
this  method  is  described  by  Kaehler,  who  nas  extracted  it  from  the  diary  of  a  Journey  which  be 
■oade  in  Holstein.  This  description  ia  found  in  a  work  entitled  "  Hanbuch  fur  Landwirthe."  Ia 
order  to  make  thia  method  known  to  sach  of  my  readera  as  are  not  in  poasossion  of  thia  work,  I 
«annot  do  better  than  transcribe  the  author's  account    It  ia  as  follows.* — 

-"  At  nine  in  the  morning,  the  proprietor,  M.  Niemyer,  had  the  kindness  to  go  with  me  to  tbe 
colza-field.  I  waa  strack  with  astonishment  at  sight  of  the  immense  space  of  groand  covered  witfa 
the  plant;  a  great  part  of  the  crop  was  extender  on  the  stubble :  but  another,  and  ranch  larger 
j>ortioa  which  had  oeen  mowed,  was  collected  in  little  heapa  of  6  or  7  feet  in  bight 

"  Everything  was  in  full  activity :  the  colza  was  being  carried,  and  at  the  same  time,  troddea 
«at  by  horses  on  the  field.  Bledges  drawn  bv  two  horses  were  used  for  carrying  and  coUectiBf 
the  colza.  On  each  aledge  was  placed  a  hana-barrow,  with  two  rods  crossmg  in  the  middle,  and 
having  a  large  cloth,  from  3S  to  36  square  fiset  in  surface,  stretched  over  them.  Three  aimihr 
alädges  followed  one  another  in  a  Hoe.  One  of  these  files  was  at  work  near  tbe  colza,  which  was 
lyip^  on  the  groand  in  breadths.  Four  women  were  employed  in  loadmg  the  sledges :  th«v  UAed 
toe  oolsa  with  a  stick  about  three  feet  in  length,  which  they  held  in  the  right  hand ;  and  wbile 
they  k^ptit  in  equilibrium  with  the  left  hand,  the  whole  was  placed  on  the  cloth  withoat  tbe  tea« 
effi>rt  Witenever  a  loaded  aled^  moved  o^  there  was  an  empty  one  ready  to  take  iu  piece, 
«ad  evezylhing  went  on  without  mierruption. 

"  WeAraared  at  the  heaps.  Here  also  waa  a  file  of  sledges  employed  in  carrying  the  crop,  tbe 
operation  of  loadinir  going  on  mach  more  quickly  than  in  the  former  case.  Two  men  were  ai 
hand,  with.levera,  from  8  to  18  feet  in  lensth.  and  very  light,  ready  to  lift  the  parcels  of  vanooe 
sizes« an<to  the  large  cloth.  This  part  of  the  work  went  on  with  great  rapidiQr-  One  man  took 
iiold^f'. the > levers,  and  introducea  them  between  the  ground  and  the  heapa;  while  another,  ata- 
^tioned  on  Ae  opposite  aide,  was  in  readinesa  to  seize  the  leven  as  soon  as  ne  could  see  them;  and 
tlhos  the  whole  heap  was  placed  on  the  aledge. 

**  We  next  paaaed  on  to  the  floora  on  which  the  crop  was  threshed :  there  were  two  of  tbcie 
fioora  placed  at  soeae  distance  apart.  The  eroand  had  previously  been  prepared  by  removing  tbe 
«tubble  and  stones  which  might  be  colloctea  on  it  These  floora  were  quadrangular,  each  of  IM 
being  48  feet  in  length,  and  36  in  breadth,  and  covered  with  strong  clotha  These  clotfafl  were 
raised  at  the  sides  to  the  bight  oi  a  few  feet  above  the  groand,  and  attached  to  feet  fixed  fer  tbe 
purpose.    The  entrance  was  on  one  side,  and  there  the  cloth  could  be  lowered  5  or  6  foot 

"To  each  file  of  sledges  were  attached  two  men  employed  in  nnloadinff.  This  operation  wia 
ralso  quickly  executed ;  for,  as  soon  as  a  sledge  arrived,  the  handles  of  the  oarrow  were  aeised  by 
•two  men.  one  in  front  and  the  other  bdiind,  who  removed  the  whole  to  the  floor,  turned  it  orer, 
replacing  the  barrow  and  the  large  cloth  on  the  sledge  as  eoon  as  thev  had  unbaded  it  la  tbis 
manner  the  operatkm  waa  continued  till  the  floor  was  covered  with  colza  to  the  thickneaa  of  abotf 
6  feet 

"  The  entrance  was  then  cleared,  and  two  attendants,  each  leadmg  three  horKa,  entered  tfid 
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raomited  on  the  layer  of  colza.  They  led  the  hone«  foar  or  five  times  nrand  the  floor,  and  then 
dofweoded.  The  colsa,  thus  trodden  oat,  waa  then  hnnoedtately  tamed  over  b^  several  men 
anned  with  forks,  and  then  the  faoracs  were  led  over  it  again.  After  they  had  aeain  made  a  few 
tarns,  the  operation  was  finished,  and  the  men  who  had  turned  the  colza  removed  the  straw  from 
the  floor. 

"  It  appeared  to  be  scarcely  possible  that  so  trifling  an  amount  of  labor  shoold  snlBce  to  separate 
the  oolsa  completely  from  the  straw ;  bat  a  carefol  examination  soon  convinced  me  that  it  was  so, 
for  I  foand  scarcely  a  grain  left  among  it 

"  The  straw  having  been  completely  removed,  the  coarsest  part  of  the  rosidae  of  the  stems  and 
seed-vessels  which  remained  in  contact  with  the  grain  was  collected  with  the  rake  toward  one 
corner  of  the  large  cloth.  At  this  angle  was  placed  a  board  three  or  foor  feet  long  and  several 
feet  broad.  It  was  fixed  obliquely,  and  in  such  a  manner  that  its  top  projected  bevond  the 
edge  of  the  cloth.  The  coarser  part  of  tlie  chaff  was  drawn  along  with  the  rake,  and  fell  be- 
yond the  floor,  cleared  from  the  seed  far  more  effectually  than  could  possibly  have  been  expected. 
"  The  loading,  taming,  and  raking  being  finished  on  one  floor,  the  horse«  were  led  to  the  other, 
and  vice  vend,  so  that  the  whole  ofthe  process  was  constantly  going  on. 

*'  As  this  part  of  the  work  proceeded,  the  colza  was  conveyed  by  the  team  to  the  repositories, 
where  it  was  deposited  on  tne  floors  of  the  bam ;  and  although  the  distance  was  very  short,  the 
team  was  scarcely  equal  to  the  work. 

**  Thence  we  proceeded  to  the  repositories,  where  the  operation  of  deansmpf  the  oolza  was  in 
progress.  A  bam  of  great  widtii  and  length,  with  two  floors  boarded  lengthwise,  and  one  in  the 
middle  boarded  across,  was  completely  covered  viHth  colsa.  Ten  laborers  were  empbyed  in  win- 
nowing the  colza,  after  a  number  of  women  had  passed  it  through  a  sieve  to  separate  the  coarser 
portion  ofthe  chaff;  and  while  one  set  of  men  were  employed  m  carrying  the  cleansed  colza  to 
the  granary,  after  it  had  been  arranged  in  separate  heaps,  others  were  engaj^ed  in  unloadmg  the 
wagon  which  brought  the  grain  fi^  the  field,  and  depositing  it  in  heaps  of  oonaiderable  length, 
but  moderate  bight. 

"  The  gram  is  Idft  untouched  m  these  heaps  for  about  twenty-four  hours;  during  that  time  it  be- 
comes slightiy  heated,  and  acquires  a  fine  black  tmre. 

**  I  was  overwhelmed  with  surprise  at  seeing  so  large  a  quantity  of  colza  in  the  granary.  The 
preceding  year's  crop  still  remained  there  almost  entire  ;  and  as  a  year's  crop  amounts  to  about 
1,500  tons,  the  quanttty  then  collected  must  have  amounted  to  3,000  tons. 

"  This  is  all  that  my  journal  contains.  Every  one  must  surely  approve  of  this  mode  of  gather- 
ing  a  crop  of  colza.  Toe  work  goes  on  with  great  rapidity,  which  is  a  great  desideratum  at  a 
time  so  closely  Ixnrdering  on  harvest  But  the  subject  must  be  regarded  in  another  point  of  view. 
Everything  is  done  in  die  open  air,  and  therefore  absolutely  requires  a  continuance  or  fine  weather. 
Bhoold  rain  set  in,  it  might  periiaps  be  advisable  to  take  advantage  of  occasional  fine  days,  to  get 
in  as  much  as  possible  of  the  crop.  The  cultivator  mnst  therefore,  exercise  his  own  judgment 
npon  this  pomt,  and  take  such  measures  as  will  enable  him,  either  in  fine  or  wet  weather,  to  make 
choice  of  tne  method  which  he  thinks  most  condudye  to  his  interest  and  moat  in  accordance  with 
existing  circumstancea" 

Schwertz  (vol.  il.  p.  178)  proposes  as  a  new  methed,  invented  by  himself,  but  not  yet  introduced, 
to  stack  the  colza  as  soon  as  it  is  cut,  and  let  it  ripen  in  that  situation.  But  this  method  is  neither 
new  nor  wonderful :  it  was  described  some  time  ago  by  Reichard,  and  is  adopted  in  several  raral 
establishments  in  Westphalia.  Reichard  proposed  to  cover  the  stacks  with  boards  and  load 
them  with  stones,  m  order  to  make  the  temperature  ofthe  colza  rise  still  higher.  This,  however 
is  useless. 

The  gram  is  not  ii^ored  by  this  treatment,  but  ripens  without  dropping  from  the  pods.  The 
straw  is.  however,  deteriorated  when  the  stack  becomes  heated.  The  stackmg  is  begun  by  placing 
five  or  nx  sheaves  tied  together  in  an  upright  position,  and  side  by  side ;  a  bundle  of  straw  being 
laid  under  them.  The  bundles  are  then  placed  all  around,  and  carefully  arranged,  with  the  poda 
turned  inward  and  the  stems  outward.  The  stacks,  when  completed,  are  covered  with  straw,  more 
to  keep  off  the  birds  than  to  protect  the  grain  iVom  moisture ;  and  in  thli  manner  they  are  left  tiU 
the  time  arrives  for  threshing,  which  is  usually  performed  in  the  field  during  fine  weather. 

Colza  and  rape  are  not  absolutely  exempt  from  casoalties.  The  former  is,  however,  less 
exposed  to  them  than  the  latter,  provided  it  be  sown  early.  According  to  my  own  experience 
the  method  of  drilling  protects  it  from  the  dangers  of  winter ;  the  only  remaining  danger  is  from 
insects. 

When  the  oolza  and  rape  are  cultivated  in  the  ordinary  way,  their  produce  varies  from  five  to 
twelve  bushels  per  acre.  On  a  rich  soil,  colza  yields  more  than  rape.  By  the  metiiod  of  driUina", 
Schwertz  has  ohtained  as  much  as  fourteen  bushels;  and  according  to  trials  which  I  have  myself 
made,  this  quantity  is  by  no  means  extraordinary.  Such  a  crop  must  not,  however,  be  expected  eve- 
ry year.  The  price  of  colza  and  rape  is  subject  to  great  variations.  It  has  sometimes  risen  higher 
than  6  rix-dolhurs  per  bushel,  and  I  have  never  known  it  lower  than  2| ;  four  rix-doUars  may  be 
considered  as  the  average  price.  Even  when  maritime  commerce  is  stopped,  the  consumption  of 
oil  ia  aafllciently  great  to  keep  up  the  price  of  colza,  because  at  such  times  there  is  a  scarcitv 


of  whale  oil.  Tße  price  never  suffers  any  considerable  diminution  exceptmg  after  a  very  abund- 
ant whale  or  herring  fishery.  Colza  always  fetches  more  than  rape,  because^  its  produce  m  oil  ia 
10  per  cent  greater. 


The  cultivator  who  raises  these  plants  on  a  large  scale  is  much  more  Hkel^  to  gain  by  them  if 
he  keepa  his  own  oil-mill ;  because  by  so  doing  ne  not  only  makes  himself  mdependent  of  mer- 
chaDtfl  and  oil-manufacturers,  but  also  preserves  the  cake«,  which  afford  mo«t  useful  nouririiment 
ft>r  the  catde.  Where  oil-plants  are  cultivated  in  large  quantities,  an  oil-press  will  repay  its  coat 
at  a  very  high  hiterest  

The  straw  of  these  phmts  i«  not  of  great  value ;  but  when  housed  in  good  condition,  it  desen«« 
hij^her  estimation  than  is  given  to  it  by  those  who  only  seek  to  get  rid  of  it,  and  bom  it  for  the 
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Mke  of  •preading  ito  aahes  on  the  land,  therebv  confining  iu  utility  to  the  reiy  spot  cm  wkicb  it « 
•pread.  Sheep  are  very  fond  of  tbo  huaka  ana  the  enda  of  the  branchea ;  the  remainder  Bay  be 
advantageooaly  mixed  with  the  dang. 

That  theae  planu  exhaoat  the  aoil  to  a  rery  great  extent,  and  do  not  in  any  caae  reatore  to  iltfe 
mannre  which  they  require  and  abaorb.  ia  a  fact  respecting  which  no  doubt  can  exist :  aU  impv- 
tial  peraona  who  caltivate  these  planta  in  larre  quantities  will  agree  to  it.  whatever  may  be  aid 
by  cultivatora  who  are  obstinately  preiudiced  in  &vor  of  thl«  branch  of  cultivation.  Even  wIkb. 
aa  u  often  the  practice  in  England  and  Belginni,  the  cnkes  are  directly  given  to  the  aoil  aamuiim. 
the  nutritious  matters  abaorbed  bjr  the  crop  are  not  fully  restored :  and,  moreover,  a  OenaaacBti- 
vator  would  not  easily  make  up  hia  mind  to  deprive  the  cattle  of  thia  kind  of  food.  The  rmm^d 
theae  plants  iu  very  large  quantities  exhausts  the  land  to  such  an  extent  aa  to  render  neoeamrr 
the  utter  abandonment  of  thia  cultivation,  when  it  Ims  been  engaged  in  by  those  who  neither  hnv 
the  means  of  procuring  a  supplv  of  manure  from  without,  nor  possess  a  sufScient  quantity  oatltei: 
own  establishments.  Thoae  who  maintain  the  contrary  rest  tneir  assertion  on  the  fine  oop«  ä 
autumn  grain  which  are  usually  obtained  after  the  cultivation  of  these  plants.  But  it  must  be  n^ 
membercd  that,  aa  a  preparation  for  this  cultivatbn,  it  ia  usual  to  give  the  land  donUe  the  ordsarr 
quantity  of  manure,  to  bestow  the  greatest  pains  on  the  preparatory  fallowing,  and  after  hanes 
to  plow  up  the  land  a^ain  with  the  greatest  care.  These  plants  may  doubtleaa  be  regarded  si  u 
intermediate  crop,  which  serves  to  keep  the  soil  light,  and  fertilize  it  by  the  shade  which  tbej 
leaves  afibrd.  It  la  not,  therefore,  surprising  that  the  succeeding  crop  should  alwaya  be  very  tbon^- 
ant,  since  the  soil  retains  a  sufficient  ^uantit^  of  nutritive  matter ;  and  this  matter  haa  beenbcoQ^t 
within  the  reach  of  the  crop  which  immediately  fbllowa.  But  after  this  crop  fresh  manare  ic  a. 
moat  indispensable,  for  the  success  of  thoae  which  follow ;  unlets,  indeed,  the  soil  be  natarally  pi» 
seased  of  uncommon  fertility.  When,  therefore,  oolxa  and  rape  are  to  be  raised  in  large  qaanua» 
it  ia  necessary  to  bear  in  mind  the  oonaiderationa  already  noticed  reapecting  the  coldvatian  of  nn- 
tablea  for  the  market  in  general. 

But  colaa  may  also  be  made  very  useful  as  a  fodder  plant,  and  in  this  capacity  contribvte  u 
much  to  the  welfare  of  the  establishment  in  general,  aa  to  the  fertility  of  the  soil  in  particokr.  Ii 
ia  true  that  a  rich  soil  ia  required  for  this  purnose  ;  otherwise,  the  colza  doea  not  grow  u>».wA 
cient  bight  When  colza  ia  to  be  raised  as  a  fodder-plant,  it  may  be  sown  in  and  after  the  month  i 
May ;  and,  according  to  the  early  time  of  the  sowmg,  and  the  more  or  less  favorable  state  of  the 
weather,  we  majr  obtain  two,  three,  or  even  four  plentifal  green  crops  from  it,  even  in  the  secii- 
year  itselC  It  will  often  shoot  forth  early  in  the  spring,  affording  the  fint  sapply  of  peea  feod 
for  the  cattle.  The  plant  may.  if  desired,  even  be  allowed  to  run  to  aeed ;  it  will  still  vield  a  cc» 
plete  crop.  If,  in  consequence  of  the  soil  not  being  sufficiently  fertile,  the  colza  Aouui  not  iiwot 
ibrth  in  toe  first  year  with  sufficient  vigor  to  fnniiah  plentifal  green  crops,  it  will  at  all  evenuafiic^ 
excellent  pasturage  for  the  cattle :  it  is  eaten  with  avidity  by  animalaof  all  kinda»  and  soon  Aoots 
forth  again  after  having  been  fed  off.  In  England,  colza  is  more  frequently  sown  as  a  pastor* 
nlant,  Uian  for  seed ;  and  this  mode  of  employing  the  land  is  considered  as  equivalent  to  a  plefib 
tnl  manuring.  Fields  are  there  met  with  whicti  arc  never  manured,  but  treated  in  this  maBocr 
every  four  or  five  years. 

Clover  thrives  perfectly  well  among  colza,  whether  the  latter  be  allowed  to  ripen,  or  wbetber 
it  be  mowed  or  fed  off  Moreover,  if  colza  be  alwavs  used  as  green  food,  it  is  a  good  plan  to  dtn?^ 
a  cenain  number  of  fields  entirely  to  the  raising  of  fodder  for  a  few  years ;  a  mode  of  prooeedieg 
which  is  farther  recommended  b^  the  low  price  of  the  seed  of  this  plant 

Bape  ia  not  well  adapted  for  rodder ;  ana  spring  colza,  which  grows  up  and  fiowers  quicUr  » 
altogether  unfit  for  that  purpose.  Some  persons  by  mistaike  have  used  it  m  this  manner;  hatuej 
have  obtained  a  verpr  poor  crop,  and  only  one  supply  of  ffreen  food. 

Many  plants  beanng  some  affinity  to  colza  have  been  cultivated  in  ita  place :  the  Swedish  tomip 
or  rata  ba^a,  has  been  lately  brought  into  notice  aa  superior  to  it,  both  in  quality  and  quantity  i> 
aeed.  Thia  opinion  has  been  promulgated,  particularly  in  France  and  Geimany,  by  Sch^-era 
The  aeed  of  colza  waa  doubtless  origmally  aerived  from  tlie  plant  with  the  fieahy  root  to  wbicb 
thia  name  ia  applied :  but  by  growing  in  fields  where  it  has  oeen  crowded,  and  ita  root  hai  bc: 
been  able  to  attain  ita  natural  aize,  the  nature  of  the  plant  has  at  length  been  so  far  modified  tbt 
mt  preaent  the  aame  seed  no  longer  givea  rise  to  a  root  of  considerable  thickness,  even  whea  tb? 
plant  ia  iaolated.  I  have  for  some  time  remarked  that  the  Swedish  turnip  yielda  an  enonaotf 
quantity  of  aeed,  and  that  the  aeed  ia  very  rich  in  oil.  The  great  advantagea  which  Schwertx  asi 
CMmenshave  derived  from  it  and  the  superiority  over  colza  which  they  aaaign  to  it,  havestrej»^ 
ened  mv  own  conviction,  and  determined  me  to  loae  no  time  in  giving  me  preference  to  iht 
Swediao  turnip  in  my  own  cultivation. 

SPRING  COLZA,  OR  SPRING  RAPE. 

Theae  two  namea  are  applied  indifferently  to  the  aame  plant ;  and  this  plant  ia  totally  diatioct  (nm 
both  colza  and  rape.  It  la  not  like  varioua  kinda  of  spring  and  antunm  wheat,  a  mere  rvkff 
obtained  by  cultivation :  it  is  the  Brastica  campeMtris  of  botanists,  the  same  that  grows  wild  u 
many  places,  and  in  that  state  is  commonly  known  by  the  name  of  wild  cabbage.  It  istbe  obIt 
phmt  of  thia  familv  which  posaeaaea  the  property  of  growing  up  and  flowering  rapidly,  like  m» 
-Hard  and  wild  raaish.  It  is.  therefore,  a  spring  plant,  which  may  be  sown  from  the  time  wben  u 
dancer  of  fivst  is  over,  to  the  end  of  June,  without  anv  riak  of  its  not  attaining  maturity. 

This  plant  thrives  ia  a  aoil  which  is  fertile,  rich,  and  not  very  dry ;  it  requires  careful  plo^"^ 
Co  olear  the  land  from  weeds.  In  the  three-field  system,  it  is  usually  sown  on  the  fallow;  and,  after 
Che  harvest  succeeded  by  a  crop  of  some  autumnal  grain.  This  plant  doets  not  absorb  the  notriQ^* 
principles  of  the  soil  so  much  as  colza:  it  however,  consumes  a  large  quantity  of  them  in  pi^ 
tion  to  the  time  for  which  it  occupiea  the  ground,  and  commonly  yields  much  leaa  abandiai'J 
■liian  the  oil-plants  which  are  sown  in  autumn. 

The  soil  being  prepared,  the  seed  must  be  sown  when  the  weather  is  fine,  but  rather  dinP'  ^ 
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order  thmt  it  may  TOrminate  and  spring  up  quickly,  and  thna  more  easily  escape  tbe  ii^rions  ef- 
fects of  weeds  and  the  attacks  of  plant-lice.  The  saccess  of  the  plant  depends  both  on  the  wea- 
ther, and  on  the  absence  of  scarab«  and  their  larvm ;  and  likewise  of  certain  black  caterpillars^ 
which  often  attack  it  at  the  time  of  flowering.  Spring  colza  ripens  abont  Michaelmas;  that 
which  is  sown  early  ripens  sooner.  It  requires  fbr  the  most  part  the  same  labor  as  antomnal  colza, 
excepting  that  it  is  rarely  threshed  in  the  open  field. 

A  prudent  cultivator  will  lose  no  time  in  plowing  up  the  crop,  as  soon  as  he  perceives  that  it  is 
Ukelv  to  &il :  otherwise  the  weeds  will  choke  it,  and  mfest  the  coiL 

We  cannot  in  general  reckon  on  a  produce  of  more  than  five  bushels.  It  is  only  on  the  soil  of 
drained  swamps  that  a  greater  product  is  obtained ;  and  in  such  situations  the  crop  sometimes 
equals  that  of  autumn  colza :  for  these  soils  it  is  therefore  a  very  advantageous  crop,  on  account 
of  the  rapidity  of  its  growth. 

The  seed  is  also  less  valuable,  because  it  yields  a  smaller  quantity  of  oiL  It  is  only  when  per- 
fectly ripe  that  it  yields  as  much  as  18  or  90  lbs.  of  oil  per  bushel.  Many  persons,  however,  raise 
this  plant  in  preference  to  the  autumnal  oil-plants,  because  it  occupies  the  ground  for  one  summer 
only. 

It  is  said  to  be  not  uncommon,  in  the  Bishopric  of  Paderborn,  to  meet  with  spring  and  autumn 
colza  sown  and  mixed  together :  in  such  cases,  the  former  is  gathered  in  the  year  in  which  it  has 
been  sown,  and  the  latter  in  the  following  year :  this  is  certainly  a  curious  method. 

MUSTARD. 

This  plant  has  lately  been  recommended  as  an  advantageous  substitute  for  spring  colza,  to  be 
used  in  the  production  of  oil. 

There  are  two  distinct  species  of  nrastard,  difibring  from  one  another  not  only  by  their  color,  but 
also  bjr  other  external  characters. 

White  mustard  produces  siliquas  rough  to  the  touch,  and  terminated  by  a  long  point  or  horn. 
The  color  of  its  seed  is  srellow,  inclining  to  brown.  That  which  is  called  English  mustard  is  noth- 
ing more  than  a  variety  produced  by  cultivation. 

Black  mustard  has  a  smooth  siliqua,  which  adheres  firmly  to  the  tongue.  In  Germany  this  spe- 
cies is  preferred  for  making  mustard  for  the  table :  its  busks  are  more  easily  opened  than  those  of 
white  mustard. 

Both  species  yield  oil  which  is  well  adapted  for  burning ;  and  also,  when  well  purified,  for  the 
use  of  the  table.    A  quintal  of  mustard-seed  yields  from  36  to  38  lbs.  of  oil. 

The  biting  acridity  of  the  seed  exists  not  in  the  oil,  but  in  the  integument ;  and  the  English  mus- 
tard, which  is  celebrated  for  its  strength,  is  said  to  be  made  from  cakes  from  which  the  oU  has 
been  expressed. 

Mustard  is  said  to  thrive  better  than  spring  colza  on  poor  soils,  and  to  be  less  sensible  to  cold. 
It  may,  therefore,  be  more  advantageously  sown  at  the  end  of  winter.  This  proceeding  is  even 
necessary,  for  mustard  is  particularly  liable  to  be  destro^^ed  by  plant-lice.  It  suffers  in  a  less  de- 
gree from  scarabs  and  worms.  It  continues  for  a  long  time  in  flower,  and  affords  excellent  nour- 
uAument  for  bees;  its  siliquas  are  formed  successively  For  cutting  mustard,  especially  the  black 
species,  it  is  necessary  to  choose  the  exact  time  when  the  first  siliquas  are  ripe. 

The  produce  of  mustard  is,  on  the  average,  greater  than  that  of  spring  colza.  The  most  advan- 
tageous mode  of  disposing  of  it  is,  perhaps,  to  sell  it  to  those  who  prepare  mustard  for  the  table, 
provided  that  ciroumstances  will  admit  of  this  course.  It  is,  however,  more  profitable  than  spring 
colza  for  the  preparation  of  oil,  because  it  yields  a  greater  quantity.  It  therefore  deserves  the 
preference  in  evex]^  respect,  exoeptinff,  perhapi^  that  it  requires  to  oe  sown  earlier,  and  therefore 
unposes  the  necessity  ot  greater  expediuon  in  giving  the  necessary  preparation  to  the  soil. 

The  cakes  which  form  the  residue  in  the  prei>aration  of  the  oil  are  said  to  aflbrd  a  mild  and 
stimulating  purgative  for  cattle,  and  m  this  capacity  to  be  very  useful :  they  are  ground  and  spread 
upon  the  fodder  given  to  the  cattle. 

OILY  RADISH  (RAPHANUS  CHIKENSIS  OLEIFERUS.) 

This  is  a  variety  of  the  common  redish :  it  has  been  strongly  recommended  on  account  of  the 
simplicity  of  itslsulture,  the  abundance  otits  produce  in  seed,  and  the  large  quantity  of  oil  which 
it  yields:  it  is,  however,  nowhere  cultivated  K>r  any  great  length  of  time. 

it  shoots  up  vigorously  in  higfat,  and  spreads  out  its  long  branches  with  considerable  force :  it 
therefore  stands  m  need  of  support  It  cannot  easily  be  kept  upright,  excepting  on  narrow  beds 
surrounded  with  slicks  placea  norisontally  at  a  certain  distance  from  the  ground.  Its  seed-ves- 
sels are  very  liable  to  be  attacked  by  the  ii|rvn  of  the  weevil.  They  ripen  very  irregularly,  be- 
cause the  plant  flowers  continuously ;  and  sometimes  the  mater  number  of  them  do  not  ripen 
before  winter.  If  this  plant  could  be  sown  in  autumn,  and  would  withstand  the  winter,  as  it  ap- 
pears to  do  according  to  experiments  made  by  some  i>er8on8,  it  might  prolmbly  be  cultivated  at 
less  risk :  but  it  does  not  seem  well  adapted  for  culttvatkm  on  a  large  scale  in  the  open  field. 

Its  produce  is,  to  all  appearance,  extraordinarily  large ;  indeed,  when  particular  plants  a» 
separately  considered,  it  appears  to  exceed  that  of  any  other  oil-plant  It  will  multiply  ten  thou- 
sand fold,  and  is.  therefore,  an  excellent  plant  for  those  whose  main  object  is  a  very  great  multi- 
plication of  seed.  But  the  plant  when  isolated  spreads  to  such  an  extent  that  it  must  be^  consid- 
ered doubtful  whether,  in  proportion  to  the  space  of  ground  which  it  covens  its  produce  in  grain 
is  equivalent  to  that  of  other  oil-plants.  The  seed  is  said  to  yield  50  per  cent  of  its  weight  of  oil ; 
and  the  oil  possesses  an  agreeable  flavor. 

CULTIVATED  GOLD  OF  PLEASURE  (MYAGRUM  SATIVUM). 

This  plant  also  grows  wild,  and  is  sometimes  very  troublesome  among  flax ;   it  grows  to  the 
hlght  ot  one  or  two  feet     The  stem  is  angular,  hairy,  and  branching ;  the  leaves  are  lanceolate, 
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•ad  embrace  the  stem  et  tbeir  baaes ;  the  flowen  are  yellow,  and  grow  in  large  duiien  tt  ibe 
top  of  tbe  atem.  The  aOiqoaa  are  obovate,  flattened,  and  terminated  by  the  persistent  filiiua 
■^le. 

The  nlaat  delights  in  saody  sous,  provided  they  are  rich ;  and  it  is  on  snch  «oils  that  it  if  nh- 
yated ;  ont  it  exhausts  them  to  a  great  degree. 

It  is  sown  in  April,  and  gathered  about  the  end  of  July  or  the  beginning  of  August  Itk  Im 
■abject  than  other  oil-planu  to  the  ravages  of  insects,  and  seldom  fails  endrdy.  Its  prodcn 
scarcely  exceeds  5  bushels  per  acre.  A  bushel  ought  to  yield  from  20  to  24  lbs.  of  an  oil  ^^ 
has  a  Slightly  bitter  taste,  and  thickens  with  cold. 

COMMON  POPPY  (PAP AVER  SOMNIFERUM). 

Several  varieties  of  this  plant  are  cultivated ;  they  are  distinguished  from  one  another  bj  ifae 
color  of  their  flowers  and  seeds,  and  the  structure  of  their  capsules. 

The  color  of  the  flower  is  unimportant.  The  seed  is  either  white  or  black.  Some  perMiBf  thiak 
that  the  black-seeded  variety  is  toe  more  productive ;  others  give  the  preference  to  tbe  wbiie  b 
this  respect  The  white  seed  is  the  more  agreeable  to  the  taste,  as  is  likewise  the  oil  exprawni 
froiq  it  That  variety  of  poppy  is  preferred  whose  heads  or  capsules  when  ripe  assume  a  lUgktT 
bluish  tinge. 

The  structure  of  the  capsules  is  of  more  consequence ;  for  there  is  a  variety  in  whidi  theenTfl- 
ope  of  tbe  capsules  dehisces  spontaneously  when  ripe,  so  that  the  seed  is  easuy  shed ;  and  aootber 
in  which  the  seed  remains  enclosed  within  the  capsules,  which  must  be  opened  in  orderto ex- 
tract it  The  ibrmer  is  well  adapted  for  cultivation  on  small  pieces  of  ground,  where  tbe  heki 
may  be  cut  off  and  pot  into  bajg^  as  they  ripen ;  but  it  is  quite  unfit  ibr  cultivation  on  a  large  o 
tent  of  surface,  where  it  is  desirable  to  ^ther  the  whole  crop  at  once. 

The  poppy  requires  a  rich  soil,  contaming  a  large  quantity  of  humus,  and  weD  prepared  for  m 
euhivation.  When  it  is  to  be  raised  in  the  fields,  the  soil  selected  for  it  must  be  of  the  best  qnalitv. 
the  most  completely  manured,  the  cleanest  that  can  be  found,  and,  if  pomible,  eomewhai  Mvak 
from  winds.  It  must  be  one  which  has  been  prepared  and  manured  the  year  heiore,  becuie 
poppies  thrive  better  the  sooner  they  are  sown. 

It  is  a  favorite  plan  to  sow  them  in  Maroh.  even  on  ground  covered  with  snow,  prorided  lb 
coverins:  be  of  uniform  thickness.    This  method  is  said  to  be  wonderfully  suooessfuL 

Poppies  are  sown  very  thinly.  To  ensure  the  proper  spreading  of  the  aeed,  the 
most  be  entrusted  to  a  man  well  practiced  in  thin  sowmg,  as  gaidenera  are.  A  pound  of  leed  v 
too  much  for  an  acre.  If,  however,  the  plants  be  aobsequently  thinned,  no  ii^iuy  wiU  resdt  ina 
their  having  been  sown  too  thickly  at  first.* 

The  operatkm  of  thinning  the  poppies  and  pulling  up  weeds  which  grow  among  them,  is  ib» 
lutely  necessary  to  their  complete  socceas.  The  spaces  between  the  plants  sbonUi  not  be  ie« 
than  six  inches ;  and  if  the  soil  be  very  fiertile  and  tolerably  well  sheltered  finom  winds,  the  y» 
duce  will  undoubtedly  be  greater  when  the  plants  are  even  twelve  inches  apart.  When  pop- 
pies are  too  crowded,  they  produce  but  small  eapanlea,  containing  very  little  aeed,  and  that,  tA 
of  inferior  quality.  The  operation  of  thinning  is  performed  much  more  easily,  and  whb  fit 
greater  benefit  to  the  plants,  by  the  use  of  a  mattock  or  hand-hoe,  than  by  pulling  up  the  wee^ 
and  taperfluous  plants  by  hand ;  at  least,  if  tbe  Uborers  are  accustomed  to  thu  kind  of  woft ;  fc& 
by  the  former  method,  the  earth  is  at  tbe  same  time  lightened,  and,  to  a  certain  extent,  betpd 
up  round  the  plants. 

The  cultivation  with  the  hoe,  or  the  pulling  up  of  weeds,  must  be  repeated,  if  it  has  not  bea 
properlv  performed  the  first  time,  or  if  the  weeds  again  make  their  appearance. 

Poppies  are  oflen  sown  among  carrots ;  and  aa  the  carrots  have  still  two  months  to  gmw  iftp 
the  poppies  have  been  torn  up,  this  method  doubtless  tends  to  make  the  land  yield  as  nacb  u 
possible,  but  it  interferes  with  the  full  e£kct  of  the  hoe  cultivation  just  qwken  of,  and  likeiriK 
with  the  regular  thinning  of  the  poppies  and  carrots— a  oonditfon  which  must  nevertfaelea  be  U^ 
filled,  if  we  wish  to  obtam  the  best  crop  that  the  land  can  vield. 

It  is  necessary  to  take  advantage  of  tne  precise  time  wnen  the  poppies  are  ripe.  Now,  tbiis 
the  very  season  when  the  harvesilabora  are  in  full  operation,  a  circumstance  which  renden  tbe 
cnlmre  of  the  poppy  very  diificnlt  in  large  rural  establishments.  If^  however,  the  poppies  rneo 
all  at  once,  which  may  be  effected  by  sowing  early  and  taking  care  to  thin  them  well,  the  Itwr 
of  gathering  is  not  very  great  The  crop  must  not  oe  snflered  to  stand  too  long,  as  it  will  ibra  be 
attacked  by  rooks,  sparrows  and  mice.  The  mice  gnaw  the  plants  close  to  the  ground  till  tbe 
stem  fiiUs,  and  the  capsules  are  thus  brought  within  their  reach  Neither  must  the  fruit  be  etib^ 
ered  before  it  is  ripe,  for  the  seed  will  then  have  a  bitter  and  disgusting  flavor,  and  the  oil  will  d4 
be  fully  developed.  The  stems  are  cut  close  to  the  ground ;  or,  if  the  soil  be  light  the  pkon 
are  pulled  up.  They  are  then  tied  up  in  bundles  witn  straw  placed  round  them  close  to  tbe 
capsules,  and  housed  as  quiekly  as  possible.  The  lower  parts  of  the  stem  are  cut  awav  u  v 
as  possible,  and  the  bundles  deposited  in  a  wcdl-oovered  and  well-aired  aitnatkm  till  mj  ^ 
thoroughly  dried. 

The  poppy-heads  are  then  opened  separately  by  hand,  and  emptied  by  tureing  them  overiad 
shaking  them.  If  there  are  no  feeble  old  men  or  dnldran  on  the  establishment,  this  opeiadon  iß  verj 
troublesome,  for  it  must  be  performed  precisely  at  the  time  when  there  is  the  greatest  qsiso^ 
and  yariety  of  work  to  be  done.    Poppies  raised  in  large  quantities  are  usually  thrssbedt  to  ttptr 

*  The  poppy  esnnoc  be  transplanted :  it  would  be  useless  to  endeavor  to  fiU  up  the  vacant 
mediod ;  even  in  weeding  it  while  youDs;  ^at  care  must  be  taken  to  avoid  ii^uriog  Us  roots.  . 

t  Tbe  operation  of  bruiting  snd  pulvsnaangtbe  c^isnles  a  Uttle,  is  apt  to  leave  asnudl  quantity  of  dieir^  | 
nrbich  is  bitter  and  narcotic,  among  the  seed.    It  is,  therefore,  essential  to  the  goodness  of  lb«  oil  V^  j 


the  seed  be  taken  out  of  the  capsules  by  hand,  and  then  passed  throfo^  a  rteve  faie  cnoai 
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Ute  the  seed  from  the  cftpsalea ;  or  else  the  capsules  are  cat  open  with  a  machioe,aod  the  seed  is 
aepuHtcd  by  wmiiowm($,  or  by  the  ose  of  the  sieve,  or  the  fiuming  machine. 

When  the  seed  has  been  cleansed,  it  is  conveyed  to  a  granary  which  has  a  veiy  close  grating ; 
or,  if  there  be  no  sach  accommodation  at  hand,  it  is  spread  on  a  large  cloth.  At  first»  it  is  (reqaeut* 
ly  stirred,  and  afterward,  when  quite  dry,  pat  into  casks,  in  which  it  is  kept 

The  poppy  may  become  one  of  the  most  profitable  crops  if  we  have  the  means  of  disposing  of 
the  seed,  or  if  we  know  how  to  extract  the  oiL  B  v  proper  cultivation  it  may  be  made  to  produce 
from  nine  to  ten  bushels  of  seed  per  acre,  and  one  boiahel  fields  24  Iba  of  good  olL  This  oil,  espe- 
cially the  first  portion,  which  is  cold-pressed  and  mixed  m  the  mill  with  slices  of  apple,  is  doubt- 
leas  the  purest  Kind  of  oil  for  the  table,  and  the  most  agreeable  that  is  known.  It  is  iulerior  to  none, 
excepting,  perhaps,  the  finest  Nice  or  Lacca  oiL_  It  is  preferable  to  the  second-rate  oils  of  those 
places,  and  the  peculiar  taste  of  olive-oil  may  be  imparted  to  it  by  the  addition  of  a  small  quantity 
of  that  oil  of  superfine  quality.  But  the  seed  may  often  be  sold  in  its  natural  state,  and  we  can 
readily  obtain  a  Frederick-d'or  per  bushel  for  iL  But  notwithstanding  this  large  return,  the  culti- 
vation of  the  poppy  is  in  some  establiahmento  attended  with  so  many  difficulties»  that  the  great 
cultivator  ougnt  to  think  more  than  once  before  he  undertakes  it 

There  are  other  plants  whose  seed  may  be  used  for  the  production  of  oil,  but  respecting  which 
this  mode  of  application  is  but  a  secondary  consideration.  Of  this  number  are  flax ,  hemp,  and  to- 
bacco, of  which  we  shall  presentlv  treat  There  are  others  again  which  are  cultivaied  in  gardens 
only,  soch  as  the  son-flower  (kdiantkut  annuuij :  these  I  content  myself  with  mentioning. — 
Their  seed  certainly  produces  a  good  table-oil,  and  the  return  from  it  may  be  conuderable ;  out 
and  preservation  of  them  in  granaries  are.  attended  with  so  many  difficulties,  that 
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they  cannot  he  recommended  to  the  cultivator,  but  must  be  left  to  the  province  of  the  gardener, 
who  may  sometimes  raise  them  to  advantage  among  his  other  produce ',  for  these  plants  always 
thrive  better  when  isolated,  than  when  crowded  together  in  the  field. 

The  cultivation  of  gourds  has  also  been  recommended  for  the  sake  of  their  seed,  which  indeed 
produces  an  oil  of  very  agreeable  flavor,  though  small  in  quantity ;  but  the  raising  of  them  must 
for  the  most  pan,  be  left  to  the  gaidener. 

I  shall  also  merely  allude  to  the  wild  mustards,  charlocks,  and  radishes,  which  no  cultivator 
would  purposelv  raise,  but  which  are  too  often  found  in  abundance  on  his  Und ;  and  may,  if  care- 
fully separated,  oe  used  for  the  production  of  oil 

THREAD  PLAMTB— FLAX. 

The  cnltore  of  flax  and  the  manipulation  of  iu  thread,  are  treated  in  full  detail,  not  onlv  in  agri- 
cultural Tnsnnals  and  treatises,  but  also  in  various  essays  written  ezpiesi^  on  the  sabject;  and 
the  directions  given  in  these  works  are,  according  to  the  various  degrees  of  merit  of  their  authors, 
sofBciently  exact  to  render  it  saperflooos  for  me  to  enter  at  length  into  the  oonsideraüpn  of  this 
matter.  Moreover,  the  manipulanon  of  flax  and  the  preparation  of  the  thread  are  sofficiently  wdl 
knowuto  all  practical  cuUivators,  and  all  details  relsiing  to  the  latter  of  these  objecu  are  more  ea- 
sily and  efTectually  learned  by  inspection,  than  by  the  perusal  of  written  directions.  After  the 
seed  has  been  sown,  the  remainder  of  the  work  helongs  to  the  women's  province,  and  may  be 
most  advantageously  entnisted  to  them :  they  usually  take  very  great  interest  in  the  success  of 
the  crop.  I  shall,  therefore,  oonfine  my  observations  to  one  or  two  principal  pomts^  whk^  in  mv 
opmkm.  have  either  not  been  treated  so  clearly  and  fully  as  they  deserve ;  or,  on  the  other  hand, 
appear  to  be  yet  involved  in  doubt 

Opinions  are  much  divided  revpecting  the  advantages  whwh  may  accrue  either  to  the  great  or 
the  «nail  coldvator,  from  extending  the  culture  of  flax.  If  one  person  sees  in  it  and  with  reason, 
an  interesting  branch  of  industry,  another,  on  the  contrary,  regards  it,  not  without  reason,  as  a 
leading  cause  of  the  decline  of  a^;ricoltural  prosperity. 

It  is  certain  that  flax  absorbs  m  a  peculiar  manner  the  old  nutritive  particles  remaining  in  the 
•oil ;  that  it  require«  fong  and  tadfous  coltivatkm ;  and  that  too,  at  a  time  when  there  is  a  soper- 
abandanoe  of  work  to  be  executed ;  and,  conseqoently,  that  it  may  cause  the  neglect  of  some  ope* 
ration  of  particular  importance  to  the  welfare  of  the  establishment  in  general  It  follows,  th^e- 
fore,  that  m  places  where  the  old  system  of  cultivation  is  pursued,  where  economy  is  necessary, 
with  regard  either  to  the  qoantitv  of  manure  and  the  nutritive  matter  contained  in  the  soil,  or  to 
the  aaaonnt  of  »«o"««i  labor  and  the  employment  of  time  in  summer,  on  account  of  the  tKinn<»^ff  of 
popnlation,  it  is  impossible  that  advanta^  can  rescdt  from  any  great  extension  of  the  culture  of 
flax.  But  on  a  soil  which  has  been  fertilized  by  repeated  ameliorations»  aid  in  establishments  in 
which  abundance  of  manure  is  produced,  and  there  are  plenty  of  hands,  especially  women,  the 
cultivation  of  flax  may  be  undertaken  without  inoonvenienoe. 

In  ooontries  where  spinning  and  weaving  form  the  principal  resource  of  the  people  during  win- 
ter, it  la  particularly  advantageous  to  give  this  kind  ot^  produce  the  prefierence  before  other  mar- 
ketaÄ>le  plants.  In  sach  countries  one  often  has  the  opportunity  of  selling  the  crop  as  it  stands, 
und  thus  desring  a  considerable  net  profit  without  the  trouble  of  gathering  and  subsequent  treat- 
ment It  may  be  a  good  speculation  to  establish  spinnbig-rooms  and  looms  on  an  estate,  for  th^ 
■ake  of  conveniently  emplo^ring  during  winter  a  number  of  laborers,  who  may  afterward  be  occu- 
pied for  die  summer  season  in  agricoltoral  operations.  In  this  manner  we  may  increase  the  num- 
ber of  well  disposed  people  about  ost  and  also  the  population  in  general.  Under  such  ciroum- 
•tnikces,  it  is,  doubtless»  advantageous  to  extend  the  culture  of  flax  and  the  preparation  of  the 
thread :  and,  what  is  more,  this  extension  may  be  made  without  inoonvenienoe.  But  if  these  two 
circomstanoes  do  not  exist  the  culture  of  many  other  marketable  plants  seems  to  me  to  be  prefer- 
able to  that  of  flax :  the  latter,  should,  I  think,  be  then  restricted  within  such  limits  as  are  prescri- 
bed by  the  wants  of  the  establishment  itself. 

Flax  prefers  a  light  soil  mixed  with  sand,  to  a  strong  dayey  soil.  It  is,  however,  necessary  th^ 
the  deficiency  of  power  to  retain  moisture  which  resnUs  fr«n  the  composition  of  the  soil,  be  made 
vp  by  its  situation.    It  is,  moreover,  nssnntial  that  the  soil  be  rich  and  fertile,  either  by  nature,  or 
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{Tom  having  pravioady  received  Bn  ahDodant  supply  of  rnanare.  The  wtzit  of  this  fertility  cn- 
not  well  be  Bapplied  l^  manuring  the  land  at,  the  time  of  aow'mg.  The  soil  must  not.  however,  be 
immoderately  rich ;  for  the  flax  would  tlien  be  veiy  likely  to  be  laid.  A  light,  mariy  soil  agiea 
with  it  better  than  any  other. 

In  countries  where  the  three-field  syntem  is  practiced,  it  is  almost  always  the  custom  either  to 
sow  flax  on  the  fidlow-field,  or  to  substitute  it  for  fallowmg.  This  place  appears  to  me  the  mcMt  m- 
convenient  that  could  possiblr  be  assigned  to  the  plant  It  is  difficult,  especially  in  raisiog  &i(- 
growing  flax,  to  give  the  land  that  comolete  cultivation  which  ought  to  precede  the  sowing;  es- 
pecially when  the  soil  has  become  greatly  infested  with  weeds  from  the  raising  of  several  eaooe» 
ive  crops.  Flax  is  regarded  as  a  bad  preparation  for  autumn  grain ;  and  every  practical  cabjn- 
tor  reckans  on  a  sensible  diminution  in  the  produce  of  grain  which  is  immediately  to  ibUow  a  en» 
of  flax.  In  the  three-field  system,  I  should  much  prefer  to  put  the  flax  on  the  spring-cora  field, 
which  may  much  more  easily  be  prepared  in  the  manner  required,  especially  if  the  &ilow  preo^ 
ding  the  autumn  grain  has  been  careiully  attended  to.  If  this  fallow-field  has  been  plentifully  ma- 
nured, it  ought  to  possess  considerable  fertility.  In  that  caise,  especially  after  die  autumn  ^rva 
has  been  removed,  it  would  be  necessary  to  clear  off  the  stubble  superficially,  or  simply  nve  a 
half-plowing,  and  afterward  in  autumn  to  plow  deeply.  If  the  soil  appeared  to  require  fresb  mi- 
nure,  I  should  have  a  quantity  of  perfectly  fresh  stable-dung  carted  on  to  it  during  winter,  tod 
spread  over  the  surface,  after  the  harrow  bad  been  passed  over  it  The  dung  would  rcniam  m 
this  state  till  dry  weather  in  spring  would  allow  me  to  have  the  straw  raked,  or,  as  would  be  zDore 
convenient  on  large  surface^  to  have  it  collected  in  littie  heaps,  by  means  of  a  large  harvest^ke 
drawn  by  a  horse  ;  the  remainder  would  then  be  taken  away,  to  be  used  for  other  purposes.  Tke 
land  would  thus  obtain  the  nourishment  required  for  the  crop  of  flax,  without  beins  too  imck 
raised  by  the  straw.  Instead  of  this,  it  may.  doubtiess,  be  advantageous  to  turn  the  meep  on  t» 
the  field.  The  plants  will  then  vegetate  powerfully :  but  above  all,  the  soil  will  be  rendered  Ten 
porous,  and,  after  one  plowing,  will  be  well  prepared  for  the  receotion  of  the  seed.  Peas  vül 
thrive  well  on  land  which  has  borne  flax  in  the  preceding  year;  and  the  autumn  grain  which  fol- 
lows the  peas  will  succeed  better  than  it  would  if  sown  immediately  after  the  flax.  This,  faower- 
er,  supposes  that  it  has  not  been  thought  preferable  to  sow  clover  among  the  flax;  a  plan  by  which 
clover  succeeds  better  than  by  any  other,  unless,  perhaps,  among  bu<»wheat 

But  flax  is  abo  perfectly  successful  when  sown  after  clover  on  a  single  plowing,  espedally  if 
the  clover  be  biennial.  The  stubble  of  the  clover  is  plowed  up  either  in  spring  or  automn,  wiife 
some  care,  and  not  too  superficially ;  and  then  the  harrow  and  roller  are  passed  over  the  groonl 

Before  sowing  flax,  the  narrow  with  projecting  teeth  is  foreibly  passed  over  the  sarfiu» ;  orebe 
(and  this  is  the  better  method)  the  extirpator  is  used.  The  flax  m  covered  with  the  harrow,  aod 
the  roller  passed  over  the  surface.  The  mode  of  manuring  just  described  may  be  here  adopted  ii 
the  flax  be  thought  to  require  it;  but  a  slight  manxiring  with  lime,  soap-boilers'  ashes,  or  the  dnsg 
of  fowls,  especially  pigeons,  scattered  at  random,  will  be  found  more  oeneficial. 

On  the  other  hand,  according  to  the  observations  of  the  Belgians,  flax  does  not  soccesd  tAa 
legumes,  especially  peas.  It  is  perfectiy  successful  after  weeded  crops  which  have  been  veil 
manured ;  it  is  also  cultivated  with  advantage  after  hemp ;  but  hemp  must  not  be  sown  after  flax. 

Flax  never  thrives  better  than  on  a  rich  and  fertile  clearing,  or  land  which  has  for  a  kmg  tuse 
been  laid  down  to  grass.  I  think  it  would  be  difficult  to  find  a  more  profitable  mode  of  employios 
such  land  for  the  firat  year  of  its  return  to  cultivation.  It  must  be  scarified  more  or  less  deepbr. 
according  to  the  thickness  of  the  layer  of  turf :  the  latter  must  be  carefully  turned  over ;  and  for 
this  purpose,  the  fork  or  the  spade  must  be  used  in  places  where  the  plow  is  insolBcient  Thii 
operation  should  be  performed  in  autumn,  or  in  early  spring ;  and  the  ground  harrowed  and  rolled 
immediately  afterward,  to  prevent  the  mss  fit>m  commg  up  between  the  furrows.  At  seed-tine 
the  ground  is  strongly  harrowed,  then  the  seed  is  put  in  and  buried  with  the  harrow,  after  whieii 
the  roller  is  passed  over  the  surface.  I  have  never  seen  flax  growmg  more  vigorously  and  finly, 
or  with  longer  stem,  than  on  a  clearing  of  this  description :  a  farther  advantage  is  thai  the  groosd 
does  not  require  weeding.  At  moet,1t  is  only  the  roots  of  a  few  weeds  whkh  are  baniy  m  ^ 
ficult  to  destroy,  that  shoot  up  again ;  and  these  are  easily  pulled  up.  The  turf  under  flax  be- 
comes so  light  and  porous  that  a  single  plowing  is  sufficient  for  the  winter  grain.  On  a  deariBg. 
the  soil  of  which  was  rich  and  fertile,  I  have  in  this  manner  obtained  a  very  good  crop  of  whett 
after  one  of  flax.  I  was  induced  to  give  the  preference  to  this  first  grafai,  from  the  cinmmstanoeof 
a  crop  of  rye  having  been  laid  the  year  before,  when  sown  after  flax  which  had  been  grown  oo  t 
clearing.    I  know  of  ilo  crop  under  which  ck>se  turf  becomes  more  friable. 

Wlien  I  have  no  clearings.  I  cultivate  flax  exclusivelyin  hollows  situated  in  the  fields,  devoted 
to  the  autumn  grain,  where  I  should  otherwise  fear  that  the  water  would  remain  during  the  whole 
winter,  or  where  this  inconvenience  has  actually  been  experienced.  If  the  extent  of  these  hol- 
lows is  but  small,  I  go  to  the  expense  of  having  them  cultivated  with  the  spade ;  and  a  short  tine 
before  sowing,  I  manure  them  with  a  mixture  of  compost  and  time,  which  together  with  theaeed. 
I  bury  with  the  harrow.  In  this  manner  I  obtain  as  much  flax  as  I  want  and  even  more  widh 
out  devoting  useful  land  to  it ;  and,  at  the  same  time,  I  keep  in  cultivation  ponions  of  land  wbidi 
would  otherwise  become  acid,  and  produce  rushes  and  otiier  marsh  plants. 

Flax  n^ust  not  be  grown  again  till  after  a  considerable  interval,  on  land  which  has  once  borne  it  Ii 
IS  thought  that  a  space  of  at  least  nine  years  ought  to  intervene  between  two  crops  of  this  plant 
even  in  countries  where  Üie  soil  appears  beat  adapted  for  its  cultivation,  and  where  that  cahhratioa 
is  most  successfully  carried  on— as  for  example,  m  Belgium. 

It  has  been  laid  down  as  an  essential  condition  for  ensuring  the  success  of  flax,  diat  the  ssed 
must  be  renewed  every  three,  or,  at  all  events,  every  four  yean,  by  procuring  Riga  flax-seed, 
which  grows  in  Livonia,  Courhud.  and  Lithuania.  Experience  has  shown  beyond  a  doubt  that 
our  hemp-seed  becomes  gradually  bastardised,  and  produces,  year  by  year,  plants  which  grov» 
a  less  bight,  and  especially  branco  out  too  soon,  we  are,  therefore,  oblised  from  time  to  time  to 
purafaase  this  costly  seed  at  the  price  of  from  18  to  28  rix-doUars  per  tun  of  two  bushels ;  while  «•  , 
(1083) 
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oonelTM  sell  it  for  only  3  or  4  rix-dollan.  A«  to  oar  flax-wed,  it  ii  neicher  the  climAte  nor  the  aoil 
thet  occaflons  its  detenontion,  bat  rather  the  scanty  attention  bestowed  upon  the  crop.  We  do 
not  allow  the  seed  to  ripen,  bat  separate  it  too  soon  from  the  stalks ;  and,  conseqaentlv,  we  can- 
not prevent  it  from  beinf  somewhat  barnt,  and  changing  its  color  from  a  yeUowisa  tinge  to 
brown.  In  the  coontries  poidering  on  the  Baltic,  where  the  sale  of  this  seed  constitotes  an  im- 
portant branch  of  commerce,  it  is  treated  with  great  care.  The  flax  intended  for  seed  is  so\i'n  mach 
more  thinly  than  that  which  is  designed  for  ouier  purposes ;  and  the  soil  chosen  for  it  is  mostly  a 
clearing,  from  the  sarface  of  which  the  tarf  has  been  i^led  oiF;  the  flax  is  allowed  to  ripen  com- 
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Eletelv,  the  fineness  of  the  thread  being  sacrificed  to  the  quality  of  the  seed : 
rancnes  are  then  cat  to  the  length  of  a  span,  and  woand  in  a  spiral  direction  roand  a  rod.  The 
rod  is  then  straightened,  and  the  flax-seed  left  till  it  becomes  perfectly  ripe  azMl  dry ;  after  which  it 
is  threshed.  By  this  process  the  seed  is  made  to  preserve  its  yellow  color,  its  lastre,  and  the  agree- 
able odor  which  is  pecaliar  to  it :  in  this  state  it  prodaces  more  vigoroos  plants.  It  is  certain  that 
bv  followiae  the  same  process  we  might  obtain  flax-seed  qaite  as  good  as  that  which  we  get  from 
abroad,  ana  thos  save  the  high  price  which  we  are  obliged  to  give  for  it  Experience  shows 
the  utility  of  keeping  flax-seed  for  two  years ;  accordmg  to  some  persons,  it  continaally  improves 
by  keeping.  , 

There  are  two  sorts  of  flax :  one  bearing  seed-vessel^  which  burst  with  a  report,  when,  after 
ripening,  they  are  powerfally  dried  by  the  sun's  rays :  its  thread  is  fine,  short  and  pliant  And 
another,  which  requires  threshing  to  separate  the  seed.  In  Qermany,  the  latter  variety  alone  is 
cultivated,  the  former  not  bein^  conddered  profitable.  The  distinction  of  early,  medium,  and  late 
flax,  depends  entirely  on  the  bme  of  sowing ;  for  the  seed  is  otherwise  the  same.  The  eariy  and 
medium  varieties  appear  in  general  to  be  the  safest.  In  many  parts,  however,  it  is  onljr  the  late 
flax  that  b  sown,  merely  because  it  is  not  ready  for  gathering  Uli  after  harvest ;  and  it  is  denra- 
ble  not  to  be  hindered  at  harvest-time. 

I  say  nothing  about  the  remaining  processes  in  the  preparation  of  flax,  because  they  are  suffi- 
ciently well-known,  and  I  should  merely  have  to  repeat  that  which  has  been  said  a  hundred  times 
over.  I  must,  however,  notice  the  contradictory  opinions  which  have  been  advanced  respect- 
ing the  comparative  |idvantages  of  dtw-rottinr,  and  stepping  or  waterinff.  The  former  method  is 
the  safer  of  the  two ;  but  it  takes  up  a  great  deal  of  time,  especially  in  dry  weather.  In  the  dry 
summer  of  1810,  this  method  was  impracticable :  it  then  became  absolutely  necessary  either  to 
steep  the  flax,  or,  at  all  events,  to  sprinkle  it  frequently  with  water.  The  process  of  steeping  is 
very  expeditions,  but  it  requires  great  care  and  attention  to  prevent  the  thread  from  beins;  iniured. 
It  is  not  m  all  situations  that  a  sumciencv  of  water  can  be  obtained  for  this  operation ;  it  fiUs  the  air 
with  putrid  effluvia,  and  the  water  with  decomposing  vegetable  matter,  which  destroys  the  fish. 
Then  again,  it  must  always  be  performed  by  women,  who  are  osoally  unwilling  to  depart  from 
established  practices.  It  is,  therefore,  better  to  adhere  to  the  mode  of  management  already  estab- 
lished in  the  country. 

In  separating  the  seed,  the  cultivator  takes  care  to  divide  it  into  seed  of  the  first  quality,  which  he 
keeps  for  sowing ;  the  seed  of  medium  quality,  to  be  used  for  the  extraction  of  oil ;  and  inferior  seed, 
which  ma^-  be  most  advantageously  consumed  as  food  for  the  cattle. 

Perennial  flax  (Linum  perennej  which  is  a  totally  distinct  species,  has  been  strongly  recom- 
mended by  some  persons,  and  seems  in  frtct  to  be  decidedl]^  superior  in  one  respect,  vu.,  that  it 
lasts  for  several  years  (I  have  myself  kept  it  growing  for  six  years  in  full  vigor),  and  prodnoes 
much  loneerand  flrmer  stems ;  but  its  thread  is  coarse,  brown,  and  not  easily  separated :  hence,  this 
species  of  flax  has  never  continued  long  in  favor  with  any  one. 

HSmp  {CanTiahig  Sativa). 

Hemp  is  one  of  those  plants  in  which  the  sexes  are  separated.  A  remarkable  variety  of  this 
plant  is  that  of  Alsaoe  or  Strasburg,  the  stem  of  which  ^ws  to  the  hight  of  eight  feet*  This  great 
len^  of  stem  is  probably  the  resolt  ofthat  carefhl  coltivation  doabtless  bestowed  on  those  plants 
which  are  raised  for  the  sake  of  their  seed,  and  of  the  abundant  room  which  thej  have  fbr  growing. 
When  the  plant  attains  this  hight  it  is  much  exposed  to  ixgary  from  high  wmds.  It  is  not  yet 
decided  whether  this  variety  woukl  thrive  in  the  climate  of  the  north-east  of  Germany. 

For  hemp,  even  more  than  for  flax,  the  soil  must  be  rich  in  humus,  moist  by  its  situation,  and, 
at  the  same  time,  light  and  movable.  Drained  nuuvhes  not  oonuining  peat  and  muddy  ponds  from 
which  tlie  water  has  been  allowed  to  run  ofl^  are  very  well  adapted  tor  the  culture  of  this  plant, 
which  yields,  when  grown  upon  them,  a  very  plentiful  crop.  It  is  onljr  on  the  rich  lands  of  low  coon- 
tries that  hemp  will  thrive  on  the  whole  extent  of  the  fields.  On  high  grounds  its  produce  is  not 
reat  unless  a  large  quantity  of  manure  be  bestowed  upon  it ;  or,  as  already  menticmed,  it  be  con* 
_ned  to  certain  low  patches  of  ground  more  fertile  than  the  generality  of  the  land :  hence  the  col- 
tivation of  hemp  is  absolutely  unknown  in  seme  countries.  On  a  well-adapted  soil,  hemp  may  be 
raised  for  manv  years  successively  on  the  same  spot 

If  the  soil  be  not  naturally  light,  it  will  often  be  necessary  to  prepare  it  for  this  crop  by  ibor 
successive  deep  plowingSb 

On  damp  sous,  the  dung  of  sheep  and  horses  is  most  beneficial  to  hemp,  on  account  of  the  heat 
which  it  afibrds :  but  when  this  plant  is  grown  on  a  dry  soil,  it  requires  a  conskierabla  qoantity  of 
well  fermented  cow  dang. 

Hemp  is  sown  from  the  middle  of  April  to  the  end  of  Mayt  on  land  leoently  plowed.    The 

**I  have  mvMlf  measured  stems  of  tUs  plant  growing  on  my  own  land  both  in  Bolosna,  and  at  Romagna, 
in  Italy,  which  stood  above-sround  as  higb  as  15  ft  8  in.  Rhine-measoie.  A  friend  or  mine  has  meamred 
some  that  were  18  ft  6  in.  RJiino-measare  in  length ;  and,  narortheless,  the  thread  of  these  plants  was  re- 
markably beaotifoL 

t  As  soon  as  aU  danger  of  fioat  is  thought  to  be  over.    I  have  seldom  or  never  seen  hemp  ii^ured  by  white 
frosts  happening  after  it  has  ccmie  up.    I  should  recommend  thst  it  be  always  sown  as  soon  as  sll  fear  of 
frost«,  properly  so  called,  is  past 
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quantity  of  seed  u  1  or  12  baflhel  per  acre,  accordingly  aa  coane  or  fine  bemp  is  to  be  naei 
Damp  weatber  is  preferred  for  seed -time,  and  tbe  seed  in  buried  witb  tbe  bainiw.  The  Isst  yev'i 
bemp-seed  is  considered  better  than  that  which  is  older,  and  the  seed  is  never  efauiged. 

Hemp  springs  ap  qaickly,  and  grows  very  rapidly ;  hence,  it  very  soon  covers  the  wbofe  d 
tbe  grooad,  and  chokes  the  weeds,  so  that  it  rarely  becomes  necessary  to  pull  them  up  or  bee  tbe 
crop.  This  is  one  great  advantage  of  the  cultivation  of  hemp  as  compared  \ivitfa  that  of  fiu. 
The  greater  broom-rape  forobanchre  major)  and  the  branched  broom-rape  (orobartcke  ram&c/WK 
tbe  only  weeds  which  infest  hemp :  they  may  sometimes  entirely  destroy  it  They  «re  not  £wi£ 
anywhere  else. 

The  male  bemp  is  pulied  up*  as  soon  as  it  has  discharged  its  pollen,  and  be^ns  to  torn  re&v 
at  the  top.  This  change  usually  takes  place  at  the  end  of  July,  or  tbe  beginning  of  AtigQÄ.t  aai 
therefore,  during  the  most  pressing  occupations  of  harvest  This  circumstance  greatly  iBcrea»^« 
the  difficulty  of  cultivating  hemp,  for  the  operation  takes  u^  a  great  deal  of  time.  Hemp  pu'iyi. 
up  at  this  time  produces  tbe  finest  thread,  and,  consequently,  it  is  a  pity  not  to  gather  it  at  that  tiise . 
besides,  the  female  plants  which  are  left  standing  have  then  more  room  to  grow  and  gain  strcnsiSi, 
and,  therefore  yield  a  larger  quantity  of  seed. 

The  remaining  part  of  tbe  gathenng  and  preparation  of  bemp,  is  for  the  most  ränilar  to  die  cor 
respcoding  part  ol  the  treatment  of  flax.  There  are,,  however,  di&rent  methods  of  cooductb« 
these  processes,  descriptions  of  which  may  be  found  in  various  manuals  of  Afarriciihurc  tai 
essays  especially  devoted  to  the  subject;  particularly  in  Kiibler'B  admirable  "Handbuch  & 
Landwirthe." 

The  raising  of  bemp  in  large  quantities  caxmot  be  recommended  to  a  cultivator  -w^hoee  lani  > 
of  very  great  extent,  unless  he  has  particular  pieces  of  ground  peculiarly  adapted  for  raismf  te 
plant ;  and  either  a  sufficient  number  of  hands  for  gathering  ana  preparing  the  crop,  or  the  laei» 
of  selling  it  on  the  ground.  Hemp  is  everj'where  an  object  of  pnmary  necessity  for  the  mano&fr 
tare  of  cordage  \X  it  ^^elds  abundance  of  seed ;  and  as  it  is  very  rich  m  oil,  tbe  dispoeal  of  iz  107 
be  regarded  as  certain. 

In  rural  establishments  which  have  only  now  and  then  portions  of  land  fit  for  the  cultoi«  d 
bemp,  SQcb,  for  example,  as  ponds  which  have  been  drained,  it  is  proper  19  provide  in  the  ccsne 
of  one  year  a  supply  of  this  plant  which  shall  suffice  for  several  years  af\er.  I  have  often  obiand 
as  much  as  forty  or  fifty  rix-^ollars  net  profit  per  acre,  although  the  expenses  of  cultivation  wot 
higher  than  they  ought  to  have  been. 

OTHER  PLANTS,  THE  CULTURE  OF  WHICH  HAS  BKiN  PROPOSED  FOR  THE 
SAKE  OF  THEIR  THREAD  OR  COTTOM. 

Syrian  Sw€tllouf  Worty  or  Virginian  Silk  {Aselepias  Syriaea), 

In  the  jears  1790-1800,  this  plant  was  loudly  vaunted  as  capable  of  supplying  the  place  of  «K- 
tOB,  and  Its  produce  was  brought  into  use  at  several  maafafactories,  es|>eeiaUy  at  Leioaitx.  &aat  \ 
that  time  however,  we  have  heard  nothing  of  it,  althoogh  circomstances  have  been  veiy  fiivunbie  i 
to  the  production  of  any  plant  that  could  supply  the  place  of  cotton :  wemay,thereliMre,  be  allowed  ( 
10  suppose  that  it  has  not  fulfilled  the  expectati<»s  wnich  were  entertained  of  it  N evertbelesa  ia  i 
cultivation  is  extremely  easy,  and  it  thrive«  well  in  tbe  most  arid  soils»  provided  ibey  are  enrieted 
with  a  little  manore.  ( 

Common  Nettle  {Urtica  Diotca), 

Of  late  yeara  the  cultivation  of  this  plant,  both  as  food  for  cattle,  and  Hot  its  thread,  has  agis 
been  strongly  recommended.    It  may  be  multiplied  either  by  seed  or  by  the  transplantatjoa  ä  \ 
roots  aad  stocks ;  and  it  is  said  to  possess  the  peculiar  advantage  of  soooeeding  c»  tbe  wont  mA  \ 
sand-hills,  among  stones,  ana  in  other  places  where  the  groand  oould  not  be  naed  Ibr  sit 


other  purpose.  This  assertion  seemed  to  merailier  astounding,  because  I  had  never  ceen  the  __ 
grow  to  any  considerable  bight,  excepting  in  sitnations  in  which  there  was  plen^  of  humus ;  be 
my  doubts  were  removed  up<m  finding  it  stated,  in  tbe  midst  of  a  magnificent  «nlosinnii  of  Uk 
nettle,  that  it  is  necessary  to  put  a  few  inches  of  good  mould  on  the  plaoea  where  tlda  plant  ista  be 
taised.  ^ 

Tbe  cultivation  of  the  nettle,  either  as  a  thread  or  fi>dder  plant,  may  then  be  safely  reooonmecded 
to  those  who  have  no  better  means  of  employing  their  good  vegetable  soil,  and  the  labor  which  ibty 
have  at  their  command. 

There  have  also  been  reconunended  as  thread-plants  various  species  of  mallow,  the  Spaa^i 
bnwm  (»partium  junoeumj,  tbe  common  broom  f »partium  »eopariumjf  the  roeebay  willow-befb  ) 
fepilobtnm  anfptattfoliumj,  the  stem  of  the  bop,  Ac.    On  this  subject  I  refer  my  readera  lo  ibe  ) 
work  entitled  "  Hersers  vollständige  Geschichte  der  Benutzung  vieler  bisher  noch  anbeaataier  J 
deutsdier  WoU  und  Seeden-gewachse."  Regensburg,  1794.  Meanwhile  we  ahall  content oozaehef 
with  the  cnltore  of  hemp  and  flax. 

Fuller^s  Teasel  (Depsacus  Fullorum), 


This  plant  must  here  be  introduced  on  account  of  its  great  utility  to  the  wodlea 
turera,  who  are  so  anxious  to  obtain  it,  that  in  many  localities  its  coltivation  aaay  be  vay 
profitable. 

The  teasel  grows  wild  in  Germany ,-  but  the  wild  teasel  cannot  be  used  for  raising  tbe  nan  sf 
cloth,  because  the  prickles  with  which  its  head  is  armed  have  not  the  crooked  points  wbich^ey 
acquire  by  cultivation. 

*  It  is  much  better,  or  rather  abaolutely  necessary  to  reap  it,  in  order  to  obtain  a  fme  thread ;  for  tini  # 
Ibrded  by  tbe  root  is  coarse  and  bad.  [J^Vtaei  7V«ml 

t  In  Italy,  about  a  month  after  the  wheat  harrest.  \Frtndk  TWul 

X  In  countries  where  much  rain  falls  in  the  rammer  season.  ( JVcadb  7>«ar 
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It  ii  sown  in  spring.  In  the  finrt  yev  the  phnti  do  not  grow  to  any  bigbt  They  «re  UMlly 
traiuplanted  in  July  to  the  diatnnce  of  a  foot  or  two.  In  &  following  year  they  put  forth  ateoM 
fram  foar  to  six  foet  in  bight  The  flowen  •Ppear  at  the  extremities  of  the  stem  and  brancbei, 
forming  ovoidal  beado,  armed  with  long  elastic  prickles,  between  which  the  porple  flowers 
show  tnemselTes.  .When  all  the  flowers  are  blown,  the  heads  are  cat  oC  leaving  aboat  a  foot 
of  the  stam.  They  are  then  dried  in  a  well-aired  bam,  and  tied  up  in  bandies  of  aboat  a  handred 
each. 

The  remarks  already  made  on  the  caltnre  of  marketable  plants  in  general,  are  eqfoaUy  applidi- 
ble  to  the  teaseL 

COLORINQ-PLAMTS. 

DytTB*  Madder  (Rubia  Tincterum). 

The  plant  is  a  natire  of  the  soath  of  Earope ;  bat  it  is  capable  of  withstanding  a  more  nortbem 
clime. 

Its  roots,  which  are  nsed  in  dying,  are  aboat  as  thick  as  a  goose-quill,  and  often  two  or  three 
feet  long ;  thejr  are  composed  of  portioqs  united  by  a  kind  of  articalation,  round  which  nameroos 
filaments  are  given  o£  They  contain  a  fleshy  substance,  which  is  of  a  deep  red  color  witfaoat, 
and  pale  red  within.  Toward  their  upper  parts  they  throw  out  lateral  roots,  which  extend  hori- 
zontally under  ground,  and  produce  new  snoots  in  spring.  The  haalm  dies  on  the  approach  of 
winter.  The  steaos  are  several  feet  high ;  they  bear  ovate,  or  rather  lanceolate  leaves  arranged 
in  a  whori.  The  flowers  are  yellow,  and  supported  by  peduncles  united  at  their  bases  in  the 
form  of  a  bouquet 

This  plant  may  be  reproduced  by  seed ;  but  the  propap;ation  may  be  more  rapidly  eflTected  by 
planting  shoote  which  are  thrown  ud  from  the  root  m  sprm^.  It  most  be  observed,  however,  that 
plants,  which  for  some  generations  nave  been  propagated  m  this  manner,  lose  their  inclination  to 
produce  seed.  Some  cultivators  think  it  useful  to  renew,  from  time  to  time,  the  production  of 
madder  from  seed. 

Madder  requires  a  light,  humid  soil,  ameliorated  by  repeated  manuring  and  recently  dunged. 

The  soil  is  turned  up  either  by  the  use  of  the  spade  alone,  or  partly  with  the  spade  and  partly 
with  the  plow ;  or  if  the  pbw  alone  be  used,  it  is  made  to  go  as  deeply  as  possible. 

The  plants  are  sown  in  rows  two  feet  apart  After  every  third  or  fourth  row  a  double  space  is 
left,  when  the  plants  are  grown  up,  the  mould  is  removed  with  a  shovel  from  this  last-mentioned 
space  and  spread  out  among  the  plants»  so  that  the  field  then  presenU  the  appearance  of  raised 
beds,  separated  by  deep  furrows. 

The  planting  usually  takes  pbce  ha  May ;  and,  as  the  plants  do  not  grow  mudi  the  first  year, 
many  cultivators  avail  themselves  of  this  interval  for  suipi-ing  other  veffotables  on  the  land. 

On  the  arrival  of  winter,  the  beds  are  covered  with  dung ;  whicb  u  again  removed  with  the 
rake  at  the  beginning  of  spring,  and  superficially  buried  in  the  forrow. 

The  plants  men  put  fortn  vigorously ;  the  holfow  spaces  or  furrows  are  carefully  lightened  with 
the  hoe,  and  cleared  of  weeds.  In  the  spring  of  the  third  year,  the  intervals  are  again  hollowed 
out,  and  the  mould  thus  withdrawn  fit>m  them,  which  has  been  enriched  by  the  remainder  of  the 
dung  put  upon  the  beds  in  the  autumn  of  the  first  year,  is  again  spread  out  amimg  the  plants. — 
This  operation  is  performed  in  the  same  manner  as  upon  asparagus  beds. 

The  roots  are  gatherod  before  winter.  Some  cultivators  pull  them  up  in  the  second  year;  but 
this  is  allowable  only  when  the  soil  is  uncommonly  rich,  ana  even  then  the  roots  do  not  attain  Üie 
siae  or  quality  of  those  which  have  been  in  the  ground  for  three  yearsy  and  h«ioe  they  are  not  ea* 
sily  disposed  o£  . 

Such  is  the  method  which,  with  some  modifications,  is  osoally  followed  in  the  cultivatfon  of 
madder. 

Some  time  ago  I  recommended  to  several  cultivators  of  madder  the  method  proposed  by  Schwerts, 
in  the  second  volume  of  his  "  Agriculture  of  Belgium,"  page  313,  and  they  applied  it  with  great 
Buccess  *,  but  neither  Schwerta  nor  myself  can  be  regarded  as  the  inventor  of  tnis  method,  which 
had  been  previously  recommended  by  a  clergyman  named  Christ,  in  his  "Unterricht  von  der 
Landwerthschaft,"  Frankfort  am  Maia  1781.  His  words  are  (p.  464),  "When  we  consider  the 
advantages  presented  by  the  method  of  Tail,  we  shall  immediately  see  that  there  is  no  plant  to 
which  that  method  is  more  readily  applicable  than  to  madder."  1  cannot  however  help  think- 
ing that  it  is  dangerous  in  a  first  cultivation  to  remove  the  mould  near  the  rows,  according  to  Tail's 
method. 

If  I  were  to  cultivate  madder.  I  should  proceed  as  follows : — The  soil  having  been  perfectly 
prepared  and  cleared,  I  should  make  furrows  with  the  double  mould-board  plow  at  intervals  of 
three  feet  and  set  the  plants  on  the  summit  of  the  ridgelet  formed  in  this  manner  with  the  earth 
turned  over  by  the  plow.  When  the  plants  had  grown  to  a  certain  bight  I  should  sgain  pass  the 
plow  along  tike  furrows,  after  having  separated  the  two  mould-boards  to  a  somewhat  greater  dis- 
tance. The  plow  then  penetratuig  to  a  greater  depth,  would  convey  to  the  plants  the  mould 
which  it  raised  out  of  the  forrow.  This  operation  I  should  repeat  once  more.  Before  winter, 
if  the  soil  were  not  naturally  very  fertile,  I  should  spread  all  over  the  sur&oe  a  quantity  of  dung 
somewhat  fermented ;  some  of  wnich  would  certainly  fall  into  the  furrows.  In  the  foUowmg  year 
I  should  again  pass  the  same  plow  along  the  furrows  so  as  to  bury  the  dung,  and  again  eartn  up 
the  plants.  This  method  would  not  entirely  save  manual  labor,  but  would,  at  least  diminish  it  to 
a  considerable  extent  It  would  be  necessary  to  hoe  and  scarify  between  the  rows ;  and  these  op- 
erations beapinff  up  the  earth  in  the  furrows,  the  plow  would  again  throw  it  upon  the  beda.  In 
the  third  year,  if  the  furrows  were  broad  and  the  plants  sufficiently  grown,  the  farther  cultivation 
of  the  soil  might  be  performed  with  the  scarifier  or  horse-rake. 

No  one  who  has  observed  the  efiect  of  this  mode  of  culture  on  other  plants,  will  doubt  that  its 

succese  will  be  as  great  as  that  which  Christ  promises  and  Schwerts  announces.    It  has  the  ad- 
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yantain  of  greatly  finTifiring  die  gadieriiig  of  tbe  root«,  which,  ttooardmg  to  Bdiwertt'toliam 
tioiM»  Miiig  all  in  tbe  nine  diroctioik,  ma:^  eanly  be  taken  up  by  tbe  plow. 

Madder  riioold  be  expoaed  in  a  well-aired  bat  ahady  aitoation  to  dry  it  The  beat  mode  k  to 
apread  it  upon  hardlea  aa  in  a  tile-kiln. 

lu  final  preparation  ia  not  tbe  boaineaa  of  the  cnltiyator./nnleaa  he  ia  at  the  eame  time  a  bub- 
faotorer.  If  he  ia  not  aore  of  a  market  for  hia  madder  when  dried,  and  before  it  ia  bcaiaed,he 
aboold  not  caltivate  it  onleaa  he  haa  a  mill  to  grind  it  in. 

Whoever  wiahea  to  plant  madder  in  large  qnantitiea,  oimbt  to  have  aeed-beda  of  hia  own.  It 
would  be  too  coatly  to  pnrchaae  the  necetaary  qnantity  of  planta. 

However  advantageooa  the  coltivation  of  madder  may  be  when  properly  origaaized.  it  is  ace» 
aary,  before  nndertaking  it,  to  consider  maturely  all  that  haa  been  aaid  on  the  coltore  of  mail- 
able plants  in  general.  Tbe  coltnre  of  this  plant  ia  practicable  only  where  there  ia  a  superabni^ 
anee  of  manure.  Moreover,  it  cannot  enter  into  any  ordinary  rotation,  on  aocoont  of  the  length  of 
time  daring  which  the  crop  remains  in  the  ground ;  viz.,  for  three  yean^  or  two  at  tbe  least 

Dyers*  Woad  {Isatis  Tinctoria). 

The  cnltnro  of  this  plant  waa  at  one  time  very  common  in  Germany,  eapecially  in  Thuzingia:  ia 
the  thirteentti  century  it  waa  principally  cultivated  in  the  environs  of  £rfart  It  then  fonnsd  t 
very  considerable  branch  of  commerce,  and  was  a  source  of  prosperity  to  many  pnmnoes  nA 
towna.  But  in  the  middle  of  tbe  aixteenth  century  indigo  was  introduced  finom  the  East  hidks. 
and  in  the  seventeenth  century  its  use  became  extended,  and  supplanted  that  of  woad.  The  erü 
which  ensued  soon  became  apparent  and  pecuniary  pains  and  penalties  were  enacted  against  ibe 
uae  of  this  deviTi  colore  as  indigo  was  called.  But  these  measures  of  commercial  policy  dared 
tbe  fiue  of  all  similar  proceedinga— 4bey  increased  the  eviL  Manufactmera  and  dyers  dedand 
that  they  could  not  exist  without  the  use  of  indigo ;  and  that  a  |)ound  of  the  latter  yielded  as  m«e^  j 
color  as  three  quintala  of  vroad.  So  bad  a  character  was^ven  to  woad,  that  dyen  hecamt 
ashamed  to  uae  it  and  pretended  to  make  uae  of  nothing  but  mdigo  ;  although  it  ia  said  ibtt  tbty  / 
employed  woad  in  aecret  From  that  time  the  culture  of  woad  has  become  rare,  and  confined  b 
particular  locatitiea 

But  now  that  we  are  again  obliged  to  make  use  of  woad,  cultivators  are  beginning  to  pay  greu 
attention  to  it ;  and  it  is  probable  that  the  art  of  preparing  from  thia  plant  an  indigo  equalto  tmi  d 
the  East  will  be  realixed  and  generally  diffused.  In  that  case,  the  culture  of  woad  may  agiio  k- 
come  proAtable ;  always,  however,  ander  the  conditions  which  we  have  laid  down  aa  buidingoi 
the  culture  of  marketable  planta. 

There  are  two  varieties  of  the  plant  called  dyer't  tooad ;  one  cultivated  in  Germany,  and  ibe 
other  in  Languedoc.  The  latter  is  said  to  be  greatly  superior  to  the  former,  and  also  capaUeof 
aucoeeding  in  Germany.* 

Tbe  atom  of  woad  grows  to  the  bight  of  three  feet  or  three  and  a  half  feet ;  it  ia  about  as  ikSA 
as  a  finser,  and  divides  into  several  branchea  clothed  with  leavea  The  leaves  of  tbe  stem  are  hb- 
plexical,  sagittate,  pointed,  slightly  crenate,  and  tinged  with  blue.  The  fiowera  are  yeOov,  ui 
grow  at  the  top  of  the  stem. 

Woad  requires  a  good  soil,  either  naturally  fertile  or  well  aopplied  with  manore ;  carefiiDy  nl- 1 
tivated,  and  in  good  condition.  The  aeed  is  sown  in  "priiig,  or  more  advantageooaly  in  anioBB. 
dx>ut  the  end  or  August  or  the  beginning  of  September.  The  quantity  is  about  four  or  fire  sei- 
zen  per  acre.  Woad  sown  in  autumn  suffers  occasionaUy.  though  not  often,  from  the  eflecis  d 
winter ;  but.  its  produce  is  much  greater  than  that  of  woad  sown  m  spring.  If  the  plants  sbooi  «p 
considerably  in  the  autumn,  they  are  mowed ;  and  the  crop  so  obtamed  is  used  aa  fodder  tar  m- 
tie.  In  the  spring  it  is  necessary  not  only  to  destroy  weeüs  by  hoeing,  but  also  to  thin  the  plaaa  j 
in  the  rows,  so  that  they  may  be  at  least  a  foot  apart  ) 

A  great  saving  both  of  labor  and  of  seed  would  be  obtained  by  drilling  and  cultivating  with  ibe ! 
horse-rake.  ( 

When  the  leaves  are  about  a  span  long,  and  the  flowera  ready  to  burst  the  stem  ia  cut  off  do«  ( 


to  the  root  and  the  largest  leaves  are  stripped  oiE  Some  weeks  after  this,  new  leaves  are  fci 
forth,  and  these  are  gathered  in  the  same  manner.  This  operation  ia  repeated  aa  long  as  the  pbES 
continues  to  grow.  In  this  manner  four  crops  ore  often  obtained  from  autumn-sown  woad.  booe 
persons  content  themselves  with  three  crops,  in  order  to  allow  the  leaves  time  to  grow  to  a  lu^ 
atse.  On  a  good  soil,  the  average  produce  ia  about  150  quintala  of  leave%  weighed  in  the  greet 
fltate. 

The  portiona  of  the  planta  thus  gathered  are  washed ;  and  as  quickly  aa  possible  exposed  to  the 
son  till  they  are  dried,  or  rather  merely  withered.  It  ia  then  immediately  transferred  to  the  wo^ 
mill,  a  trough  in  which  a  wheel,  armed  with  teeth  either  of  wood  or  iron,  turns  round  and  cnube« 
the  woad.  When  the  trituration  is  completed,  the  woad  thus  ground  is  formed  into  heaps  is  ibe 
open  air,  and  covered  up  to  keep  it  from  the  rain.  A  week  or  twelve  days  afterward  toe  bcap« 
are  uncovered,  the  woaa  broken  up,  and  tlie  interior  of  the  heap  mixed  with  the  crust  formed  on 
the  outside.  The  woad  is  then  made  up  into  balla,  which  are  usually  placed  to  dry  on  faordief. 
exposed  to  the  wind  bat  not  to  the  aun.  The  balls,  when  dxy,  are  reikdy  for  sale.  Sodi  ii  t^ 
common  process;  but  a  better  might  doubtleaa,  be  devised. 

A  circlhnstanoe  connected  with  the  cultivation  of  thia  plant  which  will  always  alann  the  calö- 
vator,  ia  that  he  is  obliged  to  undertake  the  manufiwtnre  as  well  as  the  culmre.  Now  this  open- 
tion  must  neoeasarily  be  performed  immediatelv  after  gathering,  while  tbe  leaves  are  yet  mA 
and  at  a  time  when  in  all  rural  eatabliahmento  tnere  ia  plenty  of  work  for  all  bandat 

*  See  the  work  called :  "  Entdeckung  der  in  Deutschland  noch  unbekannten  lebten  zahmen  Wardhodaase, 
nebat  Nachricht  Aber  den  Unterachiod  dieser  und  der  ThAringKhen  (Von  Otto)  **— l^«nkfcrt  l'TSC  A. 

t  ••  Vom  Anbau  des  Wardkrautea  deasen  Zubereinmg  und  Anleitung  Indigo  daraus  xu  marlieai."'>Vte 
1768.    Bchreber'a  •*Ilistoriache-phyaische  uadceeooomiache  BeachrelbuBg  des  Waides.'^^HaBe,  ITSi 


Dyer's  Weld  {Reseda  Luteola). 

Thit  oolorin^-plant  praaenti  to  the  coltiTitor  t^  great  advuitage  of  being  nlable  without  anj 
other  preparaüon  than  drying.  ^^ 

IttfariTei  best  on  a  sandy  soil,  inclining  to  the  argillaceous  characte^highly  manored,  well  cul- 
tivated and  weeded.  The  seed,  which  is  small,  shoald  be  sown  in  Augast,  in  quantity  about  eight 
pooads  per  acre ;  it  will  not  bear  to  be  covered  with  a  large  <|aantity  of  earth.  In  the  noonth  of 
August  of  the  following  year,  the  seed  ripens,  and  the  plant  begins  to  torn  yellow ;  it  is  then  palled 
up,  dried,  and  tied  up  in  bundles,  which  are  sold  by  tne  qumtaL  The  seed  may  also  be  used  for 
extracting  oil. 

The  cQitura  of  weld  requires  but  few  details ;  and  as  an  acre  produces  firom  six  to  eight  quintals, 
each  of  which  may  frequently  be  sold  for  eight  rix-dollars,  the  crop  is  very  profitable,  provided  we 
have  the  means  of  disposing  of  it  Marshall,  however,  advises  those  who  let  land  to  farmers,  to  in- 
trodace  a  claase  into  the  lease  prohibiting  the  culture  of  this  plant,  because  it  is  very  exhausting 
to  the  soil 

Bastard  Saffron  (Carthamus  Tinctorius). 

This  plant  recpires  a  soil  in  a  state  of  cultivation  e<}ual  to  that  of  garden  ground.  The  seed  is 
sown  early,  at  mtcrvals  of  two  feet ;  several  grains  bemg.  however,  sown  together,  in  order  that 
those  plants  which  present  the  best  appearance  mav  be  afterward  left  to  grow,  and  the  rest  pulled 
up.  The  interspaces  are  iiept  free  Irom  weeds  by  cultivations,  liir  which  the  horse>hoe  is  the 
most  appropriate  implement  When  the  flowers  turn  vellow,  or  assume  a  somewhat  darker 
hue,  wnlch  they  do  in  August,  they  are  plucked  with  a  blunt  knife,  and  afterward  dried  under 
cover.  This  operation  of  plucking  the  flowers  should  be  performed  in  the  forenoon,  and  never 
during  the  hottest  part  of  the  day.  The  gathering  takes  up  more  time  than  any  other  part  of  the 
culture  of  this  plant 

The  plant  is  left  standing  till  it  ripens ;  it  is  then  pulled  up,  dried,  and  threshed  for  the  pnrpoae 
of  separating  the  seed.    This  seed  yields  a  good  oil,  but  only  in  small  quantity.* 

THE  HOP. 

This  kind  of  produce  is  become  an  object  of  almost  pnmaiy  necessity :  its  sale  may  always  be 
regarded  as  certain,  and  the  price  which  it  fetches  is  suiBcient  to  pay  tbe  faaterest  of  any  sum  that 
may  have  been  expended  on  its  cultivation,  at  the  rate  of  cent  per  cent  The  culture  of  the  hop 
ought  Aerefore,  to  engage  the  attention  of  every  cultivator  who  is  able  to  advance  the  neoessaxv 
capital,  and  has  brought  his  r^'Stem  of  rural  economy  to  such  a  degree  of  perfection  as  to  fumira 
him  vrith  the  very  large  quantity  of  manure  which  this  cultivation  requires. 

There  are  two  species  of  the  nop ;  the  wild  and  the  cultivated.  The  former  is  in  every  respect 
smaller  and  weaker  than  the  latter ;  and  though  it  might  be  improved  by  cultivation,  no  one  thmks 
of  making  the  trial,  because  the  cultivated  hop  is  always  easily  procured.  Of  this  latter  spec ' 
there  are  two  varieties,  the  early  and  the  late;  the  panicles  of  the  formerare  larger  and  more 
aromatic  than  those  of  the  latter.  On  the  other  hand,  the  latter  produces  a  greater  number  of 
panicles,  and  is  said  to  be  much  less  liable  to  diseases  and  casnalttea  In  general,  however,  all 
well  informed  cultivators  give  the  preference  to  the  early  variety,  especially  ttiose  who  can  usually 
obtain  the  requisite  number  of  laborers  for  gathering  it  when  ripe ;  that  is  to  say,  toward  the  end 
of  harvest  time,  at  the  end  of  August  or  the  Detuning  of  September. 

Less  careful  caltivators  are  in  tne  habit  of  mixing  the  two  species  indiscriminately  in  the  sa 
garden :  a  practice  which  is  mischievous  in  every  respect  and  greatly  interferes  with  the  gathering 
of  tbe  crop.  In  planting  a  hop  ground,  especial  care  should,  therefore,  be  taken  to  prevent  the 
mixture  of  the  two  Bpec'iea. 

Tbe  hop  is  a  dioscious  plant ;  that  is  to  say,  its  male  and  female  flowers  grow  upon  different 
stocks.  Tbe  plants,  have,  however,  almost  the  appearance  of  undergoing  a  change  of  sex ;  for 
the  females  being  alone  available  for  use,  are  likewise  the  only  ones  from  which  shoots  are  taken. 
The  males  are  always  de/ttrmrcd,  except  when  the  seed  is  intended  to  ripen.  A  few  male  pluits, 
may,  however,  always  be  found  in  hop  plantations :  their  existence  is  not  easily  accounted 
for,  except  upon  the  supposition  that  some  of  the  plants  have  ripened  their  seed  before  the  usual 
time. 

The  spot  chosen  for  the  hop-ground  should  be  in  an  open  situation,  but  somewhat  sheltered  from 
the  north  wind.  Hop-grounds  which  have  not  a  free  circulation  of  air,  are  precarious.  The  best 
mode  of  enclosing  the  ground  is  to  surround  it  with  a  ditch ;  a  hedge  may,  for  greater  security,  be 
planted  by  the  side,  but  it  must  be  kept  low.  Very  dusty  situations»  such  aa  the  neighborhood  of 
great  roads,  should  be  avoided. 

The  soils  best  adapted  to  tlie  cultivation  of  the  hop,  are  da^y  sands  and  sandy  clays,  provided 
that  they  are  in  a  proper  state  of  fertility  at  the  time  of  plantmr,  and  are  afterward  supplied  with 
the  uuantity  of  manure  required  for  continuing  and  increasing  their  fertility.  On  moist  argillaceous 
and  heavy  soils,  the  success  of  the  plant  is  more  precarious ;  but  on  the  other  hand,  its  produce  is 
greater  when  it  does  succeed,  where  the  lower  stratum  of  the  soil  is  mixed  with  calcareous 
stones,  but  the  vegetable  stratum  is  of  considerable  thickness,  the  hop  is  sure  to  Üirive  well. 
Fertile  soils,  which  have  been  lone  used  as  grass  lands,  kitchen-gardens,  or  orehards,  and 
have  always  been  plentifully  dunged,  are  the  best  that  can  be  chosen  for  the  fonnation  of  hop- 
grounds. 

W  ben  a  piece  of  land  is  to  be  prepared  for  growing  hops,  it  is  a  sood  plan  to  onltivate  a  hoed  crop 
on  it  the  vear  before,  unless  wo  intend  to  plow  it  often  and  carefully  during  summer.  Even  if  the 
land  ham  been  manured  for  the  hoed  crop  with  eight  four-horse  wagon-kiads  of  stable-manure  per 
acre,  it  will  still  be  necessary,  after  gathering  that  crop,  to  manure  again  with  at  least  ten  wagon- 

Neue  Au- 


'DaJlinger's 
flage,18Ö^ 


"  (EconomiMhe  teohnologischa  Abhandlung  aber  den  Sailer  und  Waldbau." 


lotdf  per  acre :  tfau  latter  qnatitit j  may  be  either  spread  orer  the  asffaoe  and  left  there,  or  bmW 
with  the  plow.  At  the  begianing  of  apring  as  aoon  aa  the  aoU  ia  somewhat  dzied,  it  most  be  tan- 
ed  ap  to  a  considerable  dej^,  either  with  the  plow  or  the  spade. 

The  hillocka  on  which  tnPplanta  are  to  grow,  shoald  be  at  least  four  teet  eqaare :  some  pema 
place  them  alz  or  eight  feet  apart  A  pole  is  set  np  in  the  place  which  each  of  these  hiUockskto 
occupy ;  a  circvlor  trench,  four  inches  wide  4nd  nve  deep,  is  dug  around  it  at  the  i<irtTrt  of  nx 
inches,  and  the  plants  are  set  on  it  in  such  a  manner  as  to  leave  from  three  to  fite  of  ihetr  eyt» 
above  ground.  Stroog  and  healthy  plants  mnst  be  selected  for  the  purpose.  The  trench  is  tba 
filled  np  with  the  moold  taken  oat  or  it,  care  being  taken  to  press  the  earth  close  to  the  plantaud 
form  a  little  moand  of  earth  roand  them,  so  that  that  the  bads  mav  be  completely  corcred.  Ai  tbe 
end  of  a  few  weeks,  sooner  or  later,  acoordinfj^  to  the  state  of  the  weather,  the  yoong  plants  wiS 
begin  to  grow.  As  soon  aa  weeds  make  tbcir  appearance,  the  whole  ground  must  be  hoed,  isd 
the  spaces  between  the  planu  weeded.  This  is  the  time  for  fixing  the  poles  which  sre  Kt  ii 
holes  previously  made  for  them  with  an  iron  fore-atake.  To  these  poles  the  yoong  plams  ire 
tied ;  only,  however,  the  principal  aboots ;  the  others  are  cut  oSl  The  former  aoon  begin  to  climb 
up  the  poles,  twisting  themselves  round  in  a  sphral  direction.  If  necessary,  the  false  shooti  in 
again  cut  off 

If,  instead  of  fbrmingr  the  plantation  with  young  planu  which  have  just  taken  root  we  mke 
nee  of  grown  planu  taken  from  an  old  hop-sround,  the  planting  may  be  deferred  till  aotimm.  A 
tolerably  good  crop  will  then,  in  all  probability,  be  obtained  in  the  following  year. 

The  hop  is  earthed  up  on  St  John's  day,  the  mould  being  taken  from  the  interstices  and  a  lisle 
hillock  formed  round  each  pole.  In  per&rming  this  operation,  particular  care  must  be  taken  not 
to  touch  the  roota  of  the  hop.  Aa  the  produce  is  very^  trifling  m  the  first  year,  many  culiivtton 
plant  other  Tegetables^  such  as  cabbages  and  beet  root  in  the  intersticea  The  firat  year's  crop  k 
udeed,  so  inconsiderable,  that  many  peraons  abandon  it  altogether,  and  cut  off  the  tops  ol  the 
plants  to  strengthen  them. 

The  hillocks  are  manured  after  this  first  crop  ;  five  large  wagon-loads  of  dung  per  acre  are  ami 
for  this  purpose.  The  earth  forming  the  hillocks  is  depressed  a  little,  and  the  dunf  then  fjacei 
upon  it  In  Mareb,  the  portion  of  oung  remaining  on  the  hillocks  is  remov«!,  aadDuried  in  da 
interrals:  the  poles  are  also  restored  to  their  places.  The  quantity  of  dung  must  be  rM[u]ateda^ 
cording  to  the  wanta  of  the  soil :  an  exoesa  of  it  miaht  induce  disease  in  the  plants.  Toe  sapen^ 
bundant  germa^  which  in  apringform  a  very  agroeaole  dish,  are  removc4.  Six  or  seven  stemiooiy 
are  allovred  to  shoot  up,  and  are  again  tied  to  the  poles;  in  other  respects  the  mode  of  prooeediBf 
,  is  the  same  as  that  of  the  preceding  year. 

The  principal  difficulty  which  some  cultivators  have  to  contend  with,  is  that  of  proeuriag  poiei 
Theae  pol^a  must  be  from  fourteen  to  eighteen  feet  h>ng  at  the  least ;  for  the  first  year,  bower«. 
shorter  ones  may  be  oaed. 

Some  persons  set  up  two  or  three  poles  on  each  hillock,  and  distribute  amtag  them  die  ünH 
of  the  planta  which  grow  upon  it  The  cost  of  the  poles  forms  the  principal  part  of  the  ezpcue 
of  forming  a  bop-ground ;  and  varioua  methods  have  been  devised  for  rcoocing  it  Tbos,  a  hx 
been  recommended  to  make  the  hop  climb  round  poplars  with  their  heada  lopped,  as  vines  enm 
in  some  parte  of  Italv.  Hops  will  certainly  be  obtained  by  this  method,  but  the  crop  will  be  inferior 
both  in  quantitv  ana  qualitv;  moreover  the  planta  will  oe  more  aubject  to  disease ;  so  that  the 
cultivation  of  the  hop  by  this  method  will  not,  in  the  end,  be  more  profitable  than  when  poles  in 
used.  The  trellis  work  which  baa  been  proposed  as  aubstitnte  for  poles,  ia  likewise  not  more  id- 
vantageooa 
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out  delay.  The  early  hop  is  usiaally  gathered  about  the  beginning 
toward  the  end.  The  atema  are  cut  close  to  the  ground,  and  earned  away  with  the  hops  wfaidi 
grow  upon  thcrnt  The  picking  is  performed  either  on  the  ground  or  under  cover.  The  fbmer 
method  requires  dry  weather ;  and  in  order  to  profit  by  such  weather,  the  greatest  possible  no» 
ber  of  laborers  must  be  empknred.  The  poles  are  placed,  two  at  a  time,  on  a  kind  of  scaffoldiag. 
and  under  them  is  bun«  a  ciotb  to  collect  the  hops  as  they  are  picked.  The  work-people  occapie' 
in  picking  the  hope,  chiefly  women  and  children,  are  acattered  round  the  scafiblding ;  whik 
othera  at  the  aame  time  bnng  new  polea,  and  remove  those  which  have  been  picked,  w  ben  the 
ctoth  is  full,  the  hops  are  thrown  into  a  large  sack,  in  which  they  are  carried  to  toe  drying  place.  U 
they  were  left  in  the  aacks  they  would  aoon  become  heated. 

If  the  hop  is  to  be  dried  within  doors,  the  poles  are  drawn  out  of  the  bundles  of  bop  pita» 
which  enclose  them ;  the  planta  are  then  tied  lightly  together  and  carried  undercover,  where  the? 
are  picked  as  ouickly  aa  poaaible.  The  former  method  is  doubtless  to  be  preferred,  when  a  nfl- 
cient  number  or  hands  can  be  obtained ;  for  h(fp»  which  are  houaed  before  they  are  picked,  an 
apt  to  acquire  a  bad  taste. 

The  hopi^  when  picked,  should  be  spread  out  in  a  thin  laver  on  the  floor  of  an  airy  banv  ^ 
turned  every  day  till  they  are  perfectly  dr]^ ;  or  they  may  be  placed  on  a  stove  which  is  well  leiao^  | 
bums  without  smoke.    The  latter  method  is  the  more  expeditioua  guards  against  all  loss,  sad  ii  j 
beneficial  to  the  hopa    The  stove  is  covered  with  a  horee-oair  cloth,  on  which  the  hops  are  plac«d  | 
in  a  kyer,  varyinjf  m  thickness  from  six  to  twelve  inches,  according  to  their  greater  or  leas  decree 
of  moisture  and  npeneas.  The  heat  of  the  stove  must  be  well  regulated,  constant  care  beins  takes 
not  to  keep  it  too  nigh.    When  the  peduncles  of  the  hop  break  with  facility,  and  thefollides  w 
oflP,  the  drying  ia  complete;  eight  or  ten  hours  are  required  for  bringing  the  hops  to  this  Mi- 
Ulis  mode  ofdiying  doubtless  requires  some  experience  and  practice  to  enable  the  perma  who 
conducts  it  to  adopt  and  maintain  the  exact  temperature  required.    It  is  indispensable  to  keep  t 
man  constantly  engaged  in  thia  work.    The  hops  having  been  thus  dried,  are  carried  to  a  room  pn- 
pared  for  them,  and  there  left  for  aix  or  aeven  daya»  in  order  that  they  may  regain  a  ■naUqaanti^ 
of  moiature  before  they  are  packed  up. 


After  the  hops  bave  been  dried  b^  either  of  tbeee  methods,  the  caltivator  either  has  diem  eanfod 
to  the  warebooM  intended  for  keepmg  them,  and  there  packed  cbaely  by  treading  tliem  ander 
fixH ;  or  they  are  pat  into  bags  for  sale. 

In  order  to  bag  the  hops,  the  month  of  the  l^  is  attached  to  a  frames  and  a  handfal  of  hops  is  at- 
tached to  each  of  its  lower  comers  to  give  greater  hold.  The  lx>ps  are  then  pat  into  the  osg  bv 
degreeB,  snd  pressed  closely,  either  with  the  feet,  or  with  a  heavy  pestle.  When  the  bag  is  full  it 
is  detached  from  the  frame,  a  handfal  of  hops  is  attached  to  each  or  the  apper  in  the  same  manner 
as  to  the  lower  corners,  and  t>i6  month  sown  ap  with  pack-thread.  Tlie  qaantily  pat  into  the  bag 
may  vary  from  150  to  200  lbs.  Hops  packed  in  this  manner  will  keep  (or  a  long  time ;  wfaersaa^ 
if  they  are  left  onpacked,  they  will  lose  their  glatinoas  sarÜEUse  and  aroma. 

The  qnality  of  the  hop  is  judged  of  according  to  tiie  glatinoas  character  of  Its  sor&oe,  its  aroma- 
tic odor,  the  farinaoeoos  sabstance  with  which  it  is  speckled,  and  its  color,  which  should  be  a 
bright  yellow. 

As  soon  as  the  gathering  is  over,  the  poles  most  be  taken  care  of  by  placing  them  mikder  coror, 
or  hring  them  ap  m  bandies,  30  or  40  together,  and  leaving  them  in  tlie  open  air. 

The  produce  and  value  of  hops  are  very  variable.  The  best  hop-groand  sometimes  ^Ids 
scarcely  a  quintal  per  acre ;  while  in  other  seasons,  it  will  produce  from  fiheen  to  eighteen  qamtals. 
The  pnce  sometirues  &]ls  to  12  rix-dollars  per  quintal ;  at  other  times»  rises  to  70  or  80  rix-doUars. 
Hops  >ield  a  very  large  profit  when  kept  trom  a  year  of  plenty  to  one  of  scarcity :  bat  this  is  the 
business  of  the  speculator,  rather  than  tho  cultivator. 

The  expenses  of  cultivation  are  no  less  difficult  to  estimate ;  ibr  they  depend  upon  the  localitjr : 
nothing,  therefore,  can  be  said  with  regard  to  the  average  net  profit  and  advantages  of  this 
branch  of  cultivation.  Particular  cases  are  known  in  which  the  net  profit  per  acre  has  amounted 
to  two  or  three  hundred  rix-dollars  in  a  year ;  wiiile,  in  other  cases,  the  receipts  have  been  &r 
from  sofiicient  to  meet  the  expenditure. 

In  fact  the  success  of  the  hop  is  mainly  dependent  on  the  weather,  and  the  absence  of  certain 
accidents  to  which  the  plant  is  exposed.  The  care  bestowed  on  the  formatwn  and  cultore  of  the 
hop-ground  may  indeed  obviate  casaalties  to  a  certain  extent,  bat  cannot  attteriy  remove  ÜieoL — 
A  warm  summer,  with  moderate  wmds  from  the  south  and  south-west,  and  not  much  rain,  is  &- 
vorable  to  the  bop :  bat,  in  wet  seasons,  particularly  when  the  wind  blows  mach  in  summer  from 
the  east  and  north,  the  hop  is  sore  to  fail.  When  a  hot  sun  follows  rain  or  fog,  or  sultiy  days  al- 
ternate with  cold  nights,  the  hop  suffers  considerably,  even  when  these  occfirrences  take  place  on- 
[  Iv  at  the  latter  end  of  the  summer.  In  spring  the  hop  snfiers  from  the  attacks  of  an  insect  of  the 
I  flea  kind;  in  summer,  from  various  kinds  of  flies  and  lice,  bat  especially  from  honef-dew,  which, 
I  at  this  time,  shows  itself  after  cold  nights,  and  attracts  insects :  nothmg  bat  a  iieavy  thonder-Aower 
^  can  save  the  hop  fivm  these  enemies.  In  the  last  stage  of  its  growth  it  is  exposed  to  mould  and 
*  honey-dew,  especially  when  the  hop-^und  is  in  a  low  and  confined  situation.  In  the  midst  of 
'  all  the  dangers  and  enemies  with  which  the  hop  is  surrounded,  its  success  is^  in  a  great  measur»» 
a  matter  ofchance. 

TOBACCO. 

The  extensive  use  which  is  made  of  this  plant  in  all  countries  of  Europe,  where  it  is  not  prohib- 
ited or  restricted  from  financial  motives,  has  caused  its  cultivation  to  be  preferred  to  that  of  other 
marketable  vegetables ;  the  profit  arising  finm  it  varies  according  to  the  tnflnence  exerted  by  na- 
val warfare  upon  commercial  transactbns. 

It  has  been  found,  however,  that  proprietors  of  large  estates  derive  greater  advantage  from  tnms- 
ferring  the  actual  cultivation  of  the  plant  to  small  cultivators  of  active  and  industrious  habits,  than 
by  having  these  operations  executed  at  their  own  expense.  Accordingly,  when  the  soil  has  been 
completeT^  prepared  and  properly  manured  for  the  growth  of  tobacco,  it  is  sometimes  let  out  to 
these  caltivatora  either  at  a  fixed  price,  or  with  an  understanding  that  they  are  to  have  part  of  the 
produce.  This  last  method  is  the  one  most  generally  approved,  because  it  induces  both  planter 
and  proprietor  to  take  equal  interest  in  the  success  of  the  crop.  Hence,  in  all  districts  where  the 
culture  of  tobacco  is  known,  there  has  arisen  a  class  of  persons  called  planters,  who,  daring  the 
snmmer  months,  employ  themselves  solely  in  the  cultivation  of  this  plant.  Where  the  soil  is  bad« 
the  proprietor  and  the  planter  share  the  produce  equally  between  them :  but  when  it  is  veiy  good« 
the  proprietor  gives  up  only  two*fiftiis  of  tlie  produce.  The  proprietor  furnishes  the  soiU  manure, 
preparatory  pJowings.  and  drying-shed :  the  planter  performs  all  the  rest  of  the  labor,  and  rears 
the  plants;  the  proprietor  sopplymr  wood  and  dung  for  the  seed-bed,  and  lending  his  teams  for 
housing  the  crop.  The  expenses  of  sale  and  carriage  to  market  are  borne  in  common.  But  the 
families  of  planters  who  engage  in  these  undertakings  mast  be  possessed  of  some  littie  property, 
and  be  able  to  maintam  thcunselves  till  the  time  amves  for  disposing  of  the  crop.  The  planter 
mast  also  derive  some  profit  from  the  undertaking,  in  addition  to  the  remuneration  for  his  labor. 

The  average  produce  of  tobacco  may  be  reckoned  at  about  8  quintals  per  acre ;  and,  as  a  quin- 
tal sells  for  5  rixdollors,  the  produce  of  an  acre  ma^  be  valaed  at  40  rix-dollars :  of  these  the  pro- 
prietor takes  24,  and  the  pUnter  16.  A  clever  and  industrioas  planter  can,  with  the  help  of  his 
tuinily,  cultivate  12  acres :  he  can»  therefore,  gain  192  rix-dollars  daring  the  time  that  he  devotes 
to  the  planting,  culture,  and  dr^'ing  of  the  plant :  he  is,  however,  obliged  at  the  time  when  there  is 
the  greatest  quantity  of  work  m  hand,  to  employ  a  few  assistants,  whom  he  pays  out  of  his  own 
pocket. 

Tobacco  leaves  the  soil  in  a  good  state  of  preparation  for  other  produce :  it  completely  supplies 
the  place  of  fallowing.  According  to  general  observatbn,  the  crop  which  succeeds  it  is  in  no  res- 
pect inferior  to  that  which  comes  after  a  dead  fallow,  provided  the  tobacco-soil  has  received  four 
wagon -loads  of  dung  per  acre  more  than  the  folkiw.  This  dung  forms  the  chief  item  of  expen- 
diture that  must  be  laid  to  the  charge  of  the  tobacco-crop ;  and  for  this  reason  the  cultore  of  toooc* 
CO  is  most  practiced  in  places  where  dung  can  be  obtained  at  a  low  price. 

A  point  of  groat  importance  for  carrying  on  this  cultivation  on  a  large  scale  is  the 
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ipacioQ«  dxying'thedi.  Eveiy  btra,  cait-ihed,  and  Mahle  ii  made  available  kr  thb  porpoie.  T»- 
bacoo  does  not  eren  mffiar  in  qnality  bv  being  bong  up  in  atables  above  tbe  cattle. 

Many  opermdon«  in  tbe  culture  or  tooacoo  migbt,  doubtteas,  be  greatlj  expedited  by  die  «ed 
tbe  horae-noe ;  bat  9b  there  are  alao  many  parts  of  it  which  must  be  perfonned  by  manual  labor.« 
stated  times,  and  with  considerable  accuracy,  it  seems  best,  on  the  whole,  for  the  great  cultinior 
to  leave  the  entire  course  of  operations  in  the  hands  of  the  planter. 

I  shall  not,  therefore,  describe  the  minor  operations  in  the  cultivation  of  tobacco  which  arc  ihe 
business  of  the  planter,  but  only  those  which  are  within  tlie  province  of  the  great  cultivatar. 

Various  species  of  tobacco  have  been  recommended  for  cultivation ;  but  the  ordinary  Virraia 


tobacoo/ntoo<iaiui  tabacutnj  has  obtained  tbe  preference  before  all  others^  That  wbicn,  an&  tbe 
name  of  common  green  tobacco  fnicotiana  nutira),  has  been  so  much  extolled  by  some  pemw 
has  not  been  found  successful  in  the  long  run.    Cultivation  has,  however,  produced  severil 


ties  of  the  former  species,  particularly  one  which  grows  to  a  large  size,  and  another  much  miBo. 

Tobacco  prefers  a  light  soil ;  it  thrives  better  on  a  sandy  than  on  an  argiUaoeons  soil  Stwh 
clays  agree  with  it  best ;  but  it  is  also  successful  on  sof^  davs,  which  contain  a  laige  quandtT  cf 
humus.  But  to  produce  a  perfect  and  plentiful  crop,  the  land  must  be  rich  in  ancient  hnmo«;  and 
must,  besides,  have  been  recently  fertilized  with  some  sort  of  manure.  The  best  lobacoo  is  ±t: 
which  grows  on  clearings,  especially  if  the  turf  which  covered  their  sur&ce  has  been  boned  vp- 
on  them ;  and  still  better  if  the  wood  which  grew  iipon  them,  or  wood  brought  for  the  parpcK 
has  also  been  consumed  on  the  spot  and  reduced  to  ashes.  It  is,  certainly,  to  this  treatment,  niiier 
than  to  difference  of  climate,  that  we  must  attribute  the  great  superiority  of  the  American  tobar 
CO,  whidi  issrown  not  on  land  recently  dunged,  but,  on  the  contnry,  after  ten  or  twelve  crop«,a!] 
obtained  wiuiout  the  use  of  dung,  on  the  rich  a^d  burnt  clearings  of  Rhode  Island.  Our  miBB^ 
facturem  are  also  aware  that  the  leaves  of  tobacco  grown  on  land  of  this  description  are  &r  prefen- 
ble,  both  for  sweetness  and  scent,  to  those  produced  fix>m  land  recently  dunged.  In  commerce, 
however,  they  v^U  not  admit  this  fact,  from  fear  of  having  to  pay  a  higlier  price  for  tbe  fonner-i 
price  which  certainly  ought  to  be,  and  will  be  obtained  as  soon  as  the  superiority  of  that  descrp- 
tion  of  tobacco  becomes  generally  known. 

The  tobacco  next  in  value  to  that  Just  mentioned,  is  that  grown  on  a  soil  rich  in  humns^  after  bi- 
naring  with  lime,  marl,  or  ashes;  manures  which  would  have  but  little  effect  on  tbe  plants  if  ibf 
land  were  poor  and  exhausted.  Tbe  growth  of  tobacco  is  usually  forced  with  dung,  a  modetf 
treatment  which  always  produces  that  acrid  taste  and  unpleasant  odor  which  manu&cturer«  hvt 
sought  in  vain  to  remove  by  various  modes  of  preparation.  But  as  this  kind  of  tobacco  is  sua 
commonly  met  with  in  commerce,  it  must  certainly  find  purchasers  in  the  market. 

Land  is  prepared  for  tobacco  in  the  same  manner  as  ror  other  weeded  crops.  The  smbbk  ii 
eleared  off  m  autumn.  The  dung  is  carted  and  spread  as  much  as  possible  before  wmter.  It 
spring,  this  dung  is  buried  bv  a  superficial  plowing ;  and  then,  a  little  before  planting,  the  laodii 
plowed  deeply,  in  order  to  lighten  the  upper  stratum  of  the  soil. 

The  success  of  tobacco  mainly  depends  on  planting  as  soon  as  possible :  in  the  month  of  Maji 
circumstances  permit  For  this  purpose  plants  of  sufficient  strength  must  be  ready  at  hand,  ni. 
the  sou  must  previonsly  have  been  prepared  in  the  manner  required. 

The  remaining  treatment,  which  is  tne  business  of  the  planter,  does  not,  as  already  obsmtd 
come  under  our  present  observations.  It  may  be  found  described  at  length  in  various  maaatk  d 
Agriculture.* 

In  countries  where  the  practice  of  committing  the  plantation,  after  culture  and  gathering  of  to 
bacoo,  to  the  hands  of  planters,  in  consideration  of  their  receiving  a  part  of  the  produce,  is  px^ 
rally  adopted,  the  conditions  of  this  compact  are  alreadjr  defined.  More  detailed  instructiom  os 
this  matter  may  be  seen  in  the  work  of  Count  Podeivils,  entitled,  "  Whthschoftser&bniiKn-^ 
part  i  page  75.  In  countries  where  this  custom  is  not  already  established,  the  proprietor  moK  be 
r  content  at  first  with  making  a  somewhat  disadvantageous  agreement :  but  planters  will  soon  b6 
come  more  moderate  in  their  demands  when  they  learn  by  experience  the  advantage  which  tky 
may  derive  fiiom  such  an  undertaking,  on  a  soil  adapted  mr  the  growth  of  tobacco,  and  propdj 
manured. 

As  the  carriage  of  tobacco  is  easy,  it  is  unwise  to  allow  a  long  road  to  deter  us  from  taking  it  lo 
a  market  where  a  large  assemblage  of  buyers  will  ensure  high  prices.  The  price  of  tobsrco  an- 
ally rises  in  spring  and  summer ;  but  as  it  then  contains  a  smaller  quantity  of  moiiture,  its  weif^ 
is  fikewiae  diminiäied. 

The  stems  of  the  tobacco-plant  have  been  advantageously  used  in  the  manu&cture  of  pota^; 
for  they  contain  a  large  quontitv  of  alkali.  If  the  ground  is  to  be  sown  in  autumn,  tfae«e  necJ 
must  be  tiÜEcn  up ;  but  if  the  toSacco  is  to  be  followed  by  a  spring  crop,  they  will  be  sufficieaiH 
decomposed  dunng  the  winter  to  prevent  them  from  interfering  with  toe  springr  plowing:  six)  ^ 
is  certain  that  they  restore  to  the  land  a  portion  of  the  nutritive  matter  which  the  tobacco  bsi  i^ 
I  sorbed  from  it 

Some  cultivators  have  thought  it  advisable  to  leave  standing  a  larger  number  of  stems  than  tbfj 
require  for  obtaining  the  necessary  quantity  of  seed,  and  to  employ  the  surplus  seed  for  obtainios 
oiL    The  seed  of  tobacco  yields  a  fair  proportfon  of  oil,  of  tolerably  good  quality. 

CHICCORY. 

Of  all  the  plants  which  have  been  proposed  as  substitutes  for  ooiiee,  and  which,  when  raütt^ 
•nd  steeped  m  boiling  water,  yield  an  infusion  resembling  coffee,  chiooory  is  tlie  only  one  whin 
has  maintained  its  ground.    Itnas  been  used  m  this  manner  for  thirty  year^  even  when  tbe  ^ 

*  Also  in  the  faUowina  works :  -  **  Klina ;  der  Tsbakiibau  ftir  den  Pflllziscben  Landsmann,'*  179&  *  Koie ; 
'    Unterrieht  ram  Anbau  <£m  Tabaks,"  Breslau.  1773.    •'  Bieben :  Anleitung  zum  Tabaksban,"  Dresden.  XS^- 
"  Christ;  Anweisung  zum  eintrlgbchsicn  Tabaksbau,"  Frankfoit,  1799.    "Traite ;  complet  de  laeakuc.*^ 
'   rication  et  vente  du  Tabsc,**  Paru,  1791.  A. 
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of  eolfee  hM  been  low ;  and  Im»  alwayt  yielded  ooneSdenble  pioAl%  both  to  manaiactaien  who 
prepare  it  in  large  qaaatities,  and  those  who  cultivate  it  in  weir  neighborhood.  In  coontriea 
where  thia  plant  has  been  caltlvated,  land  on  which  it  is  grown  baa  been  known  to  give  a  retain 
of  16,  30,  or  24  riz-dollars.  withoat  prenoaa  manuring  or  preparation. 

Chiccory  reqoirea  an  arglllaoeona  soil  mixed  with  aanu ;  light,  deep,  and  rich.  The  aoil  moat 
aim  be  tamed  ap  to  a  considerable  depth ;  an  operation  which  is  performed  with  the  spade  in 
districts  where  taere  are  no  plows  made  to  go  deep  into  the  groond.  It  is  asaal  to  manare  for 
this  crop  with  very  rotten  oow-dang:  a  small  quantity  only  is  ased,  as  too  moofa  manare  causes 
the  roots  of  the  chiccory  to  throw  out  a  great  number  of  filaments,  and  to  acquire  an  unpleasant 
flavor.  Chiccory  is  sown  in  the  spnng--generally  broadcast,  IHie  carrots.  Some  persons,  how- 
ever, who  raise  the  plant  in  large  qaantilies,  have  obtained  very  good  results  by  drilling  it,  and 
culdvating  with  the  norse-hoe ;  uey  have  thus  saved  a  great  part  of  the  expense  of  weeding  and 
thinning  the  plants. 

The  haulm  may.  according  to  some  persons,  be  cut  at  the  end  of  Julv  or'the  beginning  of  August, 
without  injury  to  the  roots.    A  plentiful  supply  of  fodder  is  thus  obtamed. 

The  roots,  carefully  uken  up  with  the  spade  or  fork,  may  be  sold  while  fresh  in  the  neighbor- 
hood of  the  chiccory  works ;  otherwise  it  is  necessary  to  cut  and  dry  them. 

It  is  of  importance  that  all  the  roou  be  carefully  removed  from  the  soil ;  as  thev  will  otherwise 
shoot  up  again  like  weeds,  spread  very  rapidly,  and  be  difficult  to  eradicate.  It  has  alao  been  re- 
marked that  chiccory  exhausts  the  soil  to  a  great  degree ;  and  that  good  lands  have,  by  the  pro- 
duction of  repeated  crops  of  this  plant,  been  so  much  impoverished  that  a  large  expenditure  of 
labor  and  manare  has  been  required  to  restore  them  to  their  pristine  fertility. 

Chiccory  has  been  also  cultivated  as  a  fodder-plant,  first  in  France  and  afterward,  upon  Arthur 
Young's  recommendation,  in  England.  The  principal  crop  is  not  obtained  till  the  second  year : 
it  is  said  to  be  more  abundant  than  that  afforded  by  any  other  herbage-plant  In  the  trials  which 
I  have  make  of  this  plant,  I  have  certainly  obtained  a  very  plentiful  crop,  which  was  eaten  with 
avidity  by  homed  cattle,  and  had  a  good  effect  on  the  quality  of  their  milk.  The  chiccory  after- 
ward pnt  forth  its  flower-stalks  with  great  vigor,  without  producing  new  radical  leavea  The 
stalks  3rielded  but  an  insignificant  prodace,  which  was  rejected  by  the  cattle :  I  am,  therefore,  of 
opinion  that  chiccory  is  not  adapted  for  tliis  purpose.  The  English,  and  particularly  Arthur 
Young,  have  used  it  chiefly  as  pasturage  for  sneep,  and  found  it  very  useful  in  this  respect ;  for  a 
small  extent  of  chiccory  ground  will  fatten  a  large  number  of  sheep.  When  the  plant  is  contin- 
ually cropped  by  the  sneep,  it  must  necessarily  sboot  forth  close  to  the  ground ;  i(  will  then,  an- 
doubtedly,  go  on  for  a  longer  time,  producing  r^ical  leaves.  The  bif^h  stems  would  certainly  not 
afford  proper  nourishment  for  these  animals.  Chiccory  may  be  used  m  this  manner  for  a  number 
of  successive  yeara.  I  can  say  nothing  about  the  manner  of  ridding  the  soil  of  it :  I  have  always 
found  it  very  troublesome  in  this  respect  The  preceding  observations  most,  therefore,  be  re- 
garded rather  as  a  notice  than  a  recommendation  of  chiocory. 

CAARAWAY  (CARUM  CA&Ul). 

This  is  a  biennial  plant ;  it  must  be  sewn  early  in  spring,  and  does  not  produce  seed  till  the  fol- 
lowing year.  It  therefore  occupies  the  ground  for  two  yeara ;  and  as  it  cannot  be  suocessfuUy 
cultivated  excepting  on  the  richest  toils,  tne  rent  of  the  land  for  two  years  must  be  laid  to  its  ac- 
count, unless  some  other  plant  can  be  cultivated  on  the  same  ground  during  the  fint  year,  and 
thus  made  to  pay  part  of  toe  rent 

Where  the  culture  of  caxraway  is  pursued  according  to  the  most  approved  method,  as,  for  ex- 
ample, in  the  neiffhborhood  of  Halle,  the  plants  are  raised  in  a  seed-bed,  which  is  oflen  made  and 
sown  in  autumn,  but  more  generally  at  the  beginning  of  spring.  The  land  is  prepared  for  thia 
crop  in  the  eame  manner  as  for  weaded  crops. 

The  planting  takes  place  on  Bt  John's  day.  Bows  of  camway  are  planted  alternately  with 
rows  of  cabbage,  turnips,  or  beet-root:  the  after-culture  is  performed  with  the  hoe.  The  last- 
mentioned  planu  are  palled  up  in  autumn,  and  carraway  left  alone  in  the  ground.  In  the  follow- 
ing spring,  one  or  two  coltivations  are  perjformed  with  the  hoe.  The  seed  ripens  about  St  Jdm's 
dav.    The  plants  are  then  either  reaped  or  pulled  up. 

Some  cultivators  sow  carraway  on  the  ground  on  which  it  is  to  remain,  after  having  prepared 
the  aoil  in  the  proper  manner :  Uiey  sow  the  carraway  either  alone,  or  alternately  witn  carrots, 
poppies,  flax,  or  even  spring-corn :  they  then  weed  and  thin  the  planta.  In  autumn,  or  the  fol- 
lowing apring.  they  manore  the  land  either  with  compost  or  poultry  dung,  and  gather  the  crop 
withoat  transplantmg. 

I  cannot  pretend  to  decide  upon  the  comparative  meriu  of  these  two  methods :  this  can  be  done 
only  by  coldvatora  who  have  tried  both  for  a  series  of  year«,  and  have  been  at  the  pains  of  calcu- 
lating the  outlay  and  return.  The  method  of  transplanting  haa  the  advantage  of  allowing  a  kinger 
time  for  cleaning  the  land  well. 

Cairaway  cannot  be  grown  aoccessfaUy,  excepting  on  strong  first^slass  wheat  land,  very  rich 
black  clay,  or,  at  all  eventa,  on  huid  of  average  fertility,  well  situated,  and  cultivated  like  a  gar- 
den.    On  such  lands  it  rarely  fails,  and  always  stands  the  winter  welL 

ija  gathering  carraway,  the  same  precantions  are  necessary  as  in  gathering  colza,  to  prevent 
the  0Md  from  being  shed.  It  is  eitlier  reaped  or  pulled  up,  and  then  carefuUy  removed :  some- 
time«, however,  it  is  threshed  on  the  groan<L 

The  price  of  carraway  is,  in  almost  all  countriea,  high  enough  to  render  its  cultivation  profitable. 
Bat  the  cultivator  cannot  trouble  himself  with  the  minute  details  of  sale ;  he  must,  therefore,  give 
np  the  greater  part  of  the  profit  to  the  dealer. 

A  large  consnmption  in  the  brandy  distillery  might  render  the  coltnre  of*  oarmway  very 
profitable. 
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COMMON  FENNXL  (FCENICULUM  WLGABE). 

Fennel  is  coltiTated  and  treated  in  the  aame  manner  aa  carraway.  Its  principal  «ae  ia  ia  pbr* 
naey ;  bat  oonfectioners  and  liqaenr  merohants  also  employ  it 

AmSE  (PIMPINELLE  ANISUM)- 

This  plant  is  an  annual ;  it  ia  sown  in  aprin;,  and  ripena  at  the  beginning  of  «Btuun;  it ii an- 
ally grown  among  carrota,  and  treated  in  the  aame  manner. 

I  say  nothing  aboat  the  caltnre  of  otlier  planta  wlioee  roota  are  naed  in  phnrmacy,  pardf)»^ 
caaie  I  have  no  actoal  knowledge  either  from  my  own  experience,  or  fivm  coserratioiiof  tlie  csl- 
tore  of  many  of  them,  each  aa  bqßron,  Liquarice,  CamomiU,  and  Mint,  all  of  which  are  bat  lit- 
tle aoited  to  oar  climate ;  partly  becaaae  t  consider  that  many  plants  of  the  oaaEie  dan.  sach  u 
Rkubarh,  the  Rwe,  and  Lavender,  belong  more  prooerly  to  the  provinco  of  the  gardener.  Tbe 
raiaing  of  these  plants  as  field-crops  may,  howerer,  oe  advantageooa  on  good  aoib  and  ander  fi- 
vorable  circamstancea  In  carrying  on  the  caltivation  of  aach  planta  the  aafeet  plan  ia  lo  nike 
bargains  boibrehand  with  wholesale  draggists.  and  to  assare  oorselves,  by  trial«  cm  a  small  seile, 
of  the  socoesB  and  quality  of  the  plant,  the  caltivation  of  which  we  are  abbat  to  mideitake.  We 
now  proceed  to  the 

CULTURE  OF  FODDER-PLANTS. 

Under  this  denomination  we  shall  inchide  vegetables  which  are  also  ased  as  food  for  aaaa,  b« 
are  grown  on  large  extents  of  land,  chiefly  to  be  employed  in  feeding  cattle. 

We  shall  first  speak  of  those  which  are  most  advantaj^eoasl;|r  cultivated  with  the  hone-hoe,  pio- 
vided  attention  be  paid  to  what  has  been  previoasly  said  of  this  mode  of  cultivation. 

The  Potato. 

It  IS  about  365  years  since  this  plant,  now  so  completely  a  neceasary  of  life,  waa  first  inlrodaosd 
into  Enrobe.  It  was  brought  from  Santa  F^,  by  John  Hawkings,  in  1565.  At  that  time  it  wu 
solely  cultivated  in  gardens,  as  an  object  of  curiosity,  and  eaten  as  a  luxury. 

It  was  not  till  1623  that  Sir  Walter  Raleigh  introduced  into  Ireland  the  use  which  was  tämAy 
made  of  it  in  Virginia.  It  was,  however,  pretty  well  known  in  Italv  as  early  aa  the  year  ISdS, 
and  was  probably  introduced  at  that  time  into  Germany,  though  it  did  not  beoonae  well  known  in 
the  latter  country  till  about  the  year  1710.  After  that  time  it  was  regarded  as  a  oonmMW  plaa^ 
and  cultivated  in  gardens ;  it  was,  however,  more  frequently  seen  on  the  tables  of  the  rich  dm 
on  those  of  the  poor.  In  1760.  toward  the  end  of  the  Seven  Years'  War.  the  use  of  the  potato  1»- 
came  more  general ;  but  in  most  countries,  its  cultivation  in  the  open  field  was  still  regarded  u 
extraordinary,  extravagant  and  inconsistent.  It  was  not  till  1771  and  1772  that  the  practice  d 
cultivating  the  potato  as  a  field  crop  began  to  acquire  supporters;  but  at  that  time  all  the  ^rm 
crops  failed,  and  the  famine  which  ensued  led  to  the  discovery  that  proper  and  suiBcient  nooridi- 
ment  might  be  derived  from  those  veiy  potatoes  which  had  hitherto  been  regarded  only  ai  a 
luxury,  just  as  well  as  from  bread.  Still  the  cultivation  of  this  plant  did  not  exceed  the  wants  of 
man  himself.  It  was  not  till  a  later  period  that  the  practice  of  giving  the  refose  and  earplos  to  the 
eattle  began  to  creep  in.  Bat  it  was  thus  nadoaUy  discovered  that  potatoes  might  be  advao- 
tageoQsly  cultivated  as  food  for  live  atock.  Bergen,  in  his  ''Introduction  to  the  Managemeot of 
Live  .Stock»"  ("  Anleitung  sur  Viehzuct "),  was  the  first  to  recommend  the  practice  of  this  calti- 
vation on  a  large  scale,  and  the  use  of  a  kind  of  horse-hoe  to  save  manual  labor.  At  the  pmeiit 
di^  it  appears  scarc^y  credible  that  the  extreme  utilitv  of  this  plant  ahould  have  so  long  remained 
\  unknown,  and  that  so  much  difierenoe  of  opinion  should  have  existed  on  the  propriety  of  nirinf 
*  iton  extensive  tracts  of  land. 

There  is  no  plant  to  which  I  have  paid  greater  attention  than  to  the  potato.  Bven  before  I  ea- 
lered  upea  the  practice  of  Agriculture,  my  attention  was  excited  by  the  innumerable  varieii» 
which  were  proauoed  by  raising  it  from  seed.  I  treated  it  in  varioua  ways  at  that  time,  merriy 
with  a  view  to  vegetable  physiology,  my  object  being  to  discover  whether  the  distmguirfiinf 
eharaoteisof  these  varieties  were  due  to  the  natare  of  the  soil,  or  to  the  mode  of  fertilixiojr  it 
Since  that  time  I  have,  hi  raising  the  potato,  tried  all  the  methods  proposed  by  others,  as  weO  u 
these  wWdi  I  have  myself  devised.  As  far  as  the  quantity  of  produce  is  concerned,  the  results  of 
various  modes  of  planting  and  caltivatmg  have  ahown  but  little  difierenoe,  unless^  indeed,  the  cal- 
tivation were  altogether  oadly  arranged  or  neglected.  The  quantity  of  produce  was  fooiid  to  de- 
pend on  the  soil  wlien  the  species  cultivated  was  the  same.  Bat  tlie  manual  labor  reqaired,  and. 
\  consequently,  the  net  profit,  varied  considerably.  I  have  done  my  utmost  to  redoce  this  manaal 
'  ^ikiror  to  the  smallest  possible  amount  witl»ut  sensibly  diminishing  the  produce ;  for,  in  the  nisiur 
of  potatoes,  the  rent  of  land  ia  much  less  considerable  than  the  expenses  of  cultivation.  I  m 
▼enture«o  assert  that  I  have  attained  thia  object  more  nearly  than  any  one  else,  and  that  I  have 
found  myself  nearer  and  nearer  to  it  at  the  end  of  almost  every  successive  vear.  I  therefore  bef 
tiiose  persons  who  have  read  my  former  works,  and  the  observations  which  I  have  made  on  the 
cultore  of  the  potato  in  the  first  and  third  volumes  of  my  <*Bnglish  Agriculmre,"  in  my  "  Auacr- 
kurgen  su  Bergen's  Viechzucht,"  and  in  the  "  Annals,"  to  consider  sooh  observations  as  die  i«- 
salt  of  my  apprenticeship,  and  those  which  I  am  now  about  to  make,  as  more  complete  aad 
mamred. 

In  order  to  make  some  sort  of  classification  of  the  innumerable  varietiea  of  the  potato,  we  amt 
confine  our  attention  to  the  most  useful  part— the  tuber.  It  is  true  that  the  leaves  and  flowers  ap-  \ 
pear  to  bear  some  relation  to  die  form  of  the  tuber ;  but  the  particular  examination  of  them  beioDgi  , 
more  properly  to  the  botanical  cultivator.  We  cannot  expect  that  this  examination  will  be  aa- , 
dertaken  either  by  the  mere  botanist  or  the  mere  cultivator. 

The  akin  of  the  potato  is^  in  aome  varieties»  of  a  dark  color,  approaching  almost  to  blackness ;  ia 
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■to  pale,  browniäh  or  yeOowiah  red ;  in  others  «gvin,  of  a 
I  ■ometimefl  whitiah,  or  perfectly  white;  and  aoaie- 


odierB,  of  a  reddUi  violet»  wUeh  ^ 
whitiah  yellow. 

The  oäor  of  the  fleih  ia  eometimea  yellow ; 
timea  lUghtly  tinged  with  red. 

The  aeveral  Tarietiea  of  the  potato  have  difiinent  timea  of  arriving  at  maturity ;  that  ia  to 
Bay,  at  the  atate  in  which  the  tabors  are  detached  from  the  maternal  plant,  and  the  latter 
diea.  There  are  «mie  that  can  be  coltivated  more  than  once  in  the  aameaommer,  and  on  the  same 
land. 

Bat  the  pointa  of  dÜferenoe  which  we  have  chiefly  to  consider,  relate  to  the  consistence  of  the 
potato  and  the  quantity  of  starch  contained  in  it  Some  varieties  are  very  spongy,  their  intersticea 
are  filled  with  water,  their  specific  gravity  ia  small,  and  they  contain  bat  a  snuJl  quantity  of  nutri- 
ment in  a  given  balk. 

The  flavor  of  aome  potatoes  is  verv  agreeable ;  of  others,  very  disagreeable.  Some  improve  by 
keeping ;  others  are  best  when  fresh  gathered. 

Some  cook  speedily  and  burst ;  othera  resist  the  action  of  ateam  and  hot  water  for  a  long  time. 

Some  varietiea  require  a  dry  sou,  becoming  quite  watery  and  hollow  in  the  middle  when  grown 
on  land  which  oontaina  much  moistare ;  they  also  secrete  water  in  their  cavities.  Others,  on  the 
contraxy,  remain  very  small,  and  are  scarcely  worth  the  expense  of  cultivation  when  sown  on  a 
dry  soi£ 

Some  put  out  long  filamentainto  the  soil ;  othera  press  their  tubers  so  ckyoely  together,  that  th^ 
abow  üiemselves  above  ground. 

Some  potatoea  thrive  particularly  well  on  marshy  land ;  othera  periah  on  it,  and  thrive  on  an  ar- 
gillaoeouasoiL 

All  these  particukra  must  be  taken  into  account,  when  a  aelection  is  to  to  be  made  of  varietiea 
for  ooltivation.  The  cultara  of  a  new  variety  should  never  be  undertaken  on  a  large  aoaie,  tiU  a 
proper  trial  baa  been  made  of  it 

Tne  amount  of  produce  of  each  varietjr  muat  be  taken  into  consideration,  but  the  value  calcula- 
ted aocordinff  to  the  quantity  of  nutritive  matter  contained  in  it  This  may  be  judged  of 
appraximately  by  the  sensation  which  the  fleshy  part  of  the  tuber  produces  when  applied  to  the 
tongue ;  or  more  accurately,  by  cutting  the  tubers  in  pieces,  drym§[  them,  and  comparing  their 
weight  in  the  dried  state  with  what  it  was  before ;  but  an  accurate  estimate  is  only  to  be  obtained 
by  chemical  analysis.  Oreat  bulk  is  by  no  means  desirable,  if  it  be  not  attended  with  increaae 
in  the  quantity  or  starch ;  for  the  potatoea  then  take  up  more  room,  although  their  intrinsic  value 
remaina  the  same ;  and  they  are  more  likely  to  be  spoüed.  In  other  respects,  when  potatoes  are 
cultivaied  for  sale,  the  choice  most  be  directed  by  the  taste  of  purchaaen,  and  the  price  which  they 
will  fetch  in  the  market 

Aa  to  the  nomenclature  of  potatoes,  tlie  oonluaion  which  exists  both  in  England  and  Germany» 
in  the  namea  even  of  the  most  ordinary  varieties  is  so  grnt  that  to  avoid  misunderstanding  I  must 
altogether  refirain  from  apeaking  of  it  Under  the  denominations  of  English,  Dutch.  Rhenish,  Hol- 
stein, and  Polish  potatoes,  varietiea  totally  di£ferent  are  indiscriminately  designated  in  diflkrent 


I  osed  formerly  to  make  fifequent  attempt  to  raise  potatoes  fit»m  seed.  This  method  is  interest- 
ing to  an  amateur  gardener.  He  ma^,  perchance,  obtain  the  merit  of  giving  rise  to  a  new  variety 
of  good  quali^;  but  it  ia  not  economical;  for,  unless  it  be  tried  on  hot-beds,  the  tubers  will  take 
too  long  a  time  to  attain  their  full  size ;  and,  what  is  more,  the  result  will  almost  always  be  a  mix.- 
ture  of  varieties  difficult  to  distinguish ;  and  even  if  it  preserve  its  identity,  presenting  an  inoonve- 
nient  assemblage  of  diflerent  qualities.  The  diflbrent  varieties  may  be  kept  separate,  because  they 
germinate  and  ripen  at  different  time^  These  observationa  are  not  meant  to  apply  to  the  cultivation 
of  the  potato  in  gardens. 

Potatoea  will  grow  on  soils  of  all  desoriptiona,  and  in  favorable  weather  wID  yield  a  good  crop, 
even  on  moving  sand,  provided  that  it  has  been  well  manured.  On  a  stony  soil,  well  prepared, 
and  lightened  with  dung,  containing  straw,  the  success  of  the  potato  is  certain ;  though  a  sandy 
soil  ia  best  adapted  to  it 

On  clearings  and  marsh  lands,  provided  the  soil  baa  been  well  drained,  and  especially  if  the 
turf  baa  been  burnt  upon  it,  potatoes  thrive  particularly  well,  and  sometimes  yield  a  very  large 
produce. 

The  cultivation  of  the  potato  as  a  field  crop  has  hitherto  taken  place  chiefly  on  the  fallow-field, 
and  it  has  been  proved  tnat,  when  properly  executed,  this  cultivation  fulfils  all  the  advantages  of 
fiftllowing.  The  produce  of  the  autumn  grain  which  foOows  the  potato  crop  is,  however,  some- 
what diminished ;  this  fiEict  has  been  established  by  conclusive  experiments,  and  is  uncontradict- 
ed, excepting  by  a  small  number  of  particular  cases.  As  there  is  usuallv  an  objection  to  the  sacri- 
fice of  the  autumn  grain  which  succeeds  the  fallow,  many  of  the  ablest  followers  of  the  three-field 
system  have  resorted  to  the  method  of  setting  their  potatoes  on  the  spring  com  field,  giving  them 
perhaps  a  little  dung,  following  a  crop  of  peas,  which  doubtlesa  thrive  remarkably  well  in  that  nt- 
uation :  die  rotation  is  then  recommenced. 

It  is  generally  admitted  that  potatoes  grow  larver  after  recent  manuring;  they  will,  however, 
yield  a  good  crop,  even  when  raised  as  a  second  or  third  crop :  but  the  soil  win  then  be  greetly 
exhauated.  I  have  never  even  thought  of  asserting  that  potatoes  do  not  impoverish  the  soil ;  on 
the  contrary,  I  have  stated  that  they  do  so  (English  Agriculture,  voL  ii.  p.  237) :  they  do  not  how- 
ever, exhaust  the  resources  of  the  establishment  in  general,  but  increase  those  resources  to  a  con- 
siderable extent  if  tkep  are  given  a$  food  to  the  cattle. 

On  strong  land,  freah  dung  mixed  with  straw  is  most  beneficial  to  potatoes,  and  the  more  so  in 
proportion  to  the  closeness  of  its  contact  with  them :  it  should,  therefore,  not  be  carted  and  pat 
mto  the  ground  till  just  before  the  seed-time  plowing.  But  fbr  tight  soSs,  the  dung  must  eiliier 
be  in  a  more  advanced  stage  of  decomposition,  or  it  must  be  mixed  with  the  earth  by  aeverd 
pbwings. 

(1003) 


M^M«W«#%#%«%^^#%M#«MMI 


470 


THAER  8  PRIlfCIPLBS  OF  AGRICULTURE. 


Yerj  haftltlnr  polAtoei  tre  alw  prodnoAd  by  urn  oaeof  other  ieliTe  manvei^  mteh  m  ««riBp 
of  born  spread  in  the  farrows  at  the  seed-time  plowing,  rags  of  wool,  and  the  refaee  of  the  ta- 
md.  Taming  sheep  on  to  the  field  afW  the  potatoes  have  been  set,  <•  Ukcfwiae  rery  efleaam 
m  promoting  their  growth,  bat  it  ^ves  the  tubera  a  bad  flavor.  There  is  also  a  limit  to  tbedme 
of  coltiyation  proper  finr  potatoes :  if  it  be  snipassed,  the  haalm  becomes  ezoesRvely  large^  and  Mi 
«pon  the  ground ;  the  namber  of  taben  is  then  mach  diminished. 

In  setdnff  potatoes,  it  is  necessary  to  select  the  most  healthy  and  Tigoroaa  tnbers;  not  smsh  m 
have  already  been  deprived  of  two  or  three  of  their  bads,  becaase  the  most  vigorous  bods  an  ti- 
ways  the  ünt  chosen.  Bspecially  most  those  be  rejected  which  have  been  much  expoeed  toooU, 
even  thongh  they  shoold  not  have  been  injured  by  nost  Potatoes  grown  in  pita,  mouMb,  or  hol- 
lows, where  frost  has  penetrated  and  destroyed  a  portion  of  the  cabem,  are  very  oneeftsia  m 
plantatioDB :  I  am  sare  of  this  from  my  own  experience.  They  either  do  not  ihoot  up  at  all,  or 
prodaoe  bat  feeble  plants ;  great  care  ihoald,  therefore,  be  taken  to  preserve  thoee  which  are  io- 
tended  for  setting. 

I  am  aware  that  many  coltivatora  have  obtained  abondant  crops  of  large  potaloes  by  pkBtkg 
none  bat  small  tubers :  itevertheless,  I  prefer  setting  those  of  large  and  average  eise,  especiiUy 
for  certain  varieties.  Bmall  tabera  have  not  the  same  power  of  germinatien  as  Targe  eneii  and  of 
ten  do  not  germinate  at  all ;  whereas,  those  of  large  aise  may  withoot  injury  be  cot  in  faahei. 
When  circamstancea  are  otherwiae  favorablei  very  strong  plants  are  often  obtained  by  aettiair 
mere  cuttings  of  potato  containing  a  single  eye ;  or  even  the  eye  by  itself ;  or,  lastly,  the  mere  Ain. 
Bat  on  heavy  land  which  has  not  been  well  pulverized,  as  well  as  on  a  aaady  soal.  there  ia  greit 
danger  of  failure,  if,  after  setting  or  during  gennination,  the  weather  dumld  be  uB&vorable  to  tbe 
formation  of  the  plant.  To  ensure  success,  this  plant  must  by  means  of  its  feeble  roolB  iwmwlialfK 
seek  for  nourishment  in  the  soil  It  must  not  encounter  a  hard  piece  of  ground ;  Ibr,  as  it  derirei 
no  nourishment  from  the  maternal  plant,  it  would  then  dry  op  and  periah.  I  therefore  ahaBdon  lUi 
method  altogether,  although  I  formerly  recommended  it:  it  aucoeeds  very  well  in  gaHens,  bat  ■ 
reiy  uncertain  for  poUto  crops  grown  in  the  open  field.  The  same  may  be  Mdd  of  shoon  pknied 
alter  having  been  cut  horn  growing  plants. 

There  Wul  always  be  a  difference  of  opinion  touching  the  expediency  of  setting  potatoes  don 
together,  or  hr  apart ;  for  the  decision  of  this  matter  depends  upon  aaventitioae  cdroomsttDceo 
but  repeated  trials  accurately  described  by  the  estimable  J.  N.  Schwerts,  in  the  "  German  A^- 
cultural  OazetU"  seem  to  ahow  that  the  quantity  of  produce  ia,  to  a  considerable  esiest,  in  propor- 
tion to  that  of  the  sets.    The  practical  results  of  these  trials  are  as  follows : 

1.  The  amount  of  net  produce,  deduction  being  made  for  the  quantity  of  potaloes  used  ftr 
setting,  bears  a  tolerably  exact  proportion  to  the  latter  quantity— that  is  to  say.  that  one  who  «a 
a  larger  quantity  of  tubera,  will  usually  obtain  a  more  abundant  crop,  than  one  who  sets  a  snikr 
quanti^. 

9.  Fme  large  tnbers  produce  not  only  laiger  potatoes,  but  also  a  greater  number  of  then. 

3.  The  degeneracy  often  observed  in  potatoea  apparently  results  fifom  the  «ae  of  unhealdy 
plants  for  setting. 

4.  Small  tubers,  and  those  which  are  destitute  of  of  buds,  cannot  by  any  meana  be  reoonaieBded 
Ibr  setting. 

5.  When  potatoes  of  medium  quality  are  planted,  it  Is  better  to  set  them  whole :  but  wbea  tb 
tnbers  are  very  large,  the  halves  wUl  be  found  sufficient  provided,  however,  that  Aey  are  c( 
rather  closely  m  the  rows. 

6.  It  is  not  advisable  to  cut  a  potato  into  more  dian  two  pieces. 

7.  It  is  better  to  set  the  tubera  one  by  one  and  close  together,  than  to  put  a  number  of  tfiemfiBlo 
the  ^nud  together,  particularly  when  all  the  labor  is  performed  with  the  pbw,  and  no  eultrraooD 
is  given  with  the  hand-hoe. 

8.  It  is  not  advisable  to  plant  mere  buds :  they  of^  fidL* 

I  give  theae  principlea  aa  being  in  an  accordance  with  my  own  experimehts  made  on  the  tane 
scale,  with  the  exception,  however,  of  the  firat    It  does  appear,  fh>m  actual  experiment,  that  the 

Juantity  of  produce  is  in  proportion  to  that  of  the  potatoes  put  into  the  ground.  The  aatbor  «ie- 
uces  a  result  by  dividing  hia  plantation  into  two  parta.  In  one  of  these  he  places  the  triaii  ia 
which  the  quantity  set  amounted  to  more  than  1.254 ;  and  in  the  other,  those  m  which  thia  qon 
tity  was  leas.  In  the  former,  the  net  produce  of  each  row  was  16-81 ;  in  the  latter,  only  ISfl- 
Theae  two  resulu  are  in  the  proportion  of  1000  to  917.  The  loaa  in  the  latter  is,  therefore,  8}  per 
cent :  but  the  difference  in  the  relative  quantity  of  the  acta  ia  much  greater.  ThenagMn,  amoai;  the 
trials  included  in  the  latter  division,  there  are  several  which  ought  not  to  be  incladed  in  the  eoDpa- 
rison :  where,  for  example,  the  sets  consisted  of  buds,  or  mere  eyes,  or  h&ndsful  of  very  amall  let- 
tered ahoota,  dl  of  which  gave  but  a  very  insignificant  produce.  If  we  take  into  account  iboie 
triala  onl^  in  which  good  potatoes,  or  cutonga  of  them,  were  set  at  intervals  of  1,  S,  3,  or  4  decime' 
Ires,  it  will  be  found  that  the  difference  is  very  small,  not  exceeding  9)  per  cent. 

I  am  willing  to  admit  the  existence  of  this  diflbrence,  and  even  ofone  of  five  per  cent,  if  the  po- 
tatoes are  set  m  one  part  of  the  rows  at  eight  mches  and  in  another  at  twenty-four  inches  diataore: 
so  that  the  quantity  of  aets  used  for  the  former  ahall  be  three  timea  as  great  aa  that  used  far  the  In- 
ter. The  quantity  obtained  from  the  hdf  in  which  the  potatoes  are  at  the  greatest  distance  apart 
will  not  amount  to  more  than  ninety -five  buahela  beyond  that  of  the  aets,  while  the  produce  of  tw 
other  half  will  amount  to  one  hundred  bushels. 

On  the  other  band,  the  practice  of  setting  at  greater  distances  is  attended  with  the  fofiowingtd- 
vantaffes,  in  field-cultivation. 

1.  Potatoes,  especially  those  fit  for  setting,  fetch  a  much  higher  price  in  spring  than  in  avtcma. 
which  is  the  time  for  gathering ;  the  keeping  of  them  occasions  both  trouble  and  riak,  and  tiierei' 
always  a  portion  spoiled.    Suppose  that  the  difiereuce  in  the  two  prices  amounts  to  one-third  w/ 
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of  the  greater,  or  that  a  tcheflbl  which  in  aatanm  ia  worth  eight  groachen  oofti  only  twelve  in 
apriug.    The  increaae  in  price  of  these  eight  scheifela  amoanta  to  thirty-two  groochen.    The  fiye 
acheflela  obtained  firom  the  crop  amount  to  forty  groechen,  ao  that  the  profit  ia  reduced  to  eight  gro- 
achen. 
9.  Setting  at  greater  diatancea  occaaiona  saying  of  manual  labor. 

3.  When  the  plantations  are  laid  out  in  rowa  in  all  directions,  and  the  distances  between  the 
rows  wide  enough  to  allow  the  plow  to  pass  crosswise,  almost  all  the  manual  labor  which  would 
otherwise,  be  required  to  weed  the  interspaces  ia  saved. 

4.  These  plowmgs  are  much  more  efficacious  in  cleansing,  polTerizing,  and  aeratins;  the  land, 
than  they  would  be  it'  performed  in  one  direction  only.  Dog  s-grass  in  particular,  wnich  multi- 
pliea  so  rapidly  between  continued  lines,  is  entirely  destroyed  by  this  treatment ;  so  that  the  ob- 
ject of  fallowing,  one  of  the  principal  ends  of  the  culture  of  weeded  crops,  ia  completely  attained. 
I  say  nothing  about  the  effect  produced  on  the  potatoes  themselves  bv  cultiyauon  on  all  aides^ 
since  we  have  admitted  for  argument's  sake,  that  those  which  are  cultivated  on  one  side  oiüy 
yield  the  greateat  increaae. 

5.  The  gathering  of  potatoes  is  performed  with  far  greater  eaae  and  diapatch  when  they  grow 
on  separate  hillocks»  than  when  they  are  arranged  in  continuous  lines.  My  laborers  are  more 
willing  to  raise  potatoes  planted  singly,  for  the  fourteenth  part  of  the  produce,  than  for  the  tenth, 
when  they  are  planted  in  rows ;  for  a  man  can  raise  eighteen  scheffela  of  the  former  in  a  day, 
whereas  be  will  not  be  able  to  raise  more  than  ten  of  the  latter,  even  though  they  may  have  been 
cultivated  with  the  same  care.^  Tbia  saving  of  time  in  taking  the  crop  is  of  great  importance. 

Such  are  the  reasons  which  induce  me  to  prefer  the  method  of  setting  potatoea  at  moderate  dis- 
tances, and  arranging  them  in  linea  in  all  directions.  I  admit  that  when  thia  method  ia  adopted, 
a  somewhat  larger  extent  of  aurface  ia  required  for  the  production  of  a  given  quantity ;  bat  tho 
great  saving  of  labor,  and  the  excellent  preparation  of  the  land  which  it  affords,  are  of  much  great- 
er importance.  Nevertheless,  the  case  may  be  different  with  regard  to  those  who  have  hut  a 
small  qnantiQr  of  land  to  devote  to  this  description  of  produce. 

In  adopting  Uiia  method,  it  ia  also  necessary — 

1.  To  employ  in  setting  the  poutoes  none  but  steady  and  mtelli^ent  laborers,  who  will  not  omit 
to  set  them  m  any  place  where  they  onght  to  grow. 

%.  To  set  none  but  rerv  healthy  potatoea. 

8.    To  prepare  the  soil  in  soch  a  manner  that  the  germination  of  the  planUahaU  not  be  hindered. 

Any  one  who  ia  ehher  unwilling  or  unable  to  get  tfaeae  oonditfona  fulfilled,  will  do  better  to  set 
his  potatoes  more  thickly,  or  in  pairs ;  otherwise,  a  {plantation  thua  farmed  will  be  likely  to  contain  a 
great  many  vacant  spaces,  and  conaiderable  loss  will  be  the  result 

In  setting  potatoes  regard  must  be  had  to  the  state  of  the  weather.  In  this  country  I  never  plant 
them  till  the  soil  baa  become  heated ;  and  I  have  alwaya  observed  that  the  potatoea  aet  last  were 
the  first  to  come  up.  I  have  planted  them  with  success  till  the  be«inning  of  June ;  but  I  endeavdr 
to  get  the  setting  finished  toward  the  middle  of  May.  If  it  be  desured  to  plant  them  later,  they 
may  be  previooaly  made  to  germinate  in  a  warm  place.  If  the  soil  contain  ever  so  amall  a  quan- 
tity of  dav,  it  is  absolutely  neoesaary  to  defer  the  planting  tUl  it  ia  perfoetty  dry,  and  no  longer  ad- 
herea  to  the  implementa. 


Aa  eariy  aa  possible  in  autamn  I  break  up  the  soil  to  the  depth  of  two  inches  lower  than  before^ 
ad  then  pass  the  harrow  over  it  In  winter  the  dung  is  carted  and  nnifbmly  spread.  Atthe  be- 
ginning ol  spring,  this  dung  is  buried  by  a  light  plowing ;  and  the  harrow  passed  over  before  the 


seed-time  pfowing.    I  Uke  to  have  a  portkm  of  the  manure  brought  up  to  the  surface  by  thia  ope- 
ration, becanae  a  greater  quantity  is  then  collected  around  the  roou  ofthe  potatoea. 

I  have  only  once  tried  planting  with  the  spade,  along  a  cord  on  which  the  distances  were  marked 
by  knota ;  thia  was  my  mat  essar  ofthe  mode  of  plandng  in  squarea.  If  I  had  not  found  ont  an- 
other method,  the  tedSoosness  of  thia  one  would  have  wearied  me. 

The  potatoea  are  aet  hi  furrows  traced  with  the  pfow,  and  the  mode  of  proceeding  ia  aa  fbl- 
Iowa. — 

By  meanaof  the  misrking-plow  or  furrower,  abeady  noticed,  linea  or  small  furrowa  are  trtoed  at 
right  anglea  or  obliquely,  to  the  directfon  which  the  plow  ia  to  take.  Five  persons  are  then  ata- 
twned  at  equal  dislanoes  on  the  line  of  the  pfow,  each  having  assigned  to  him  the  space  which  he 
ia  to  plant  One  plow  traces  the  firrt  furrow,  which  ia  immediately  att  with  potatoea.  Two  oth- 
er plows  then  follow,  and  the  potatoes  are  set  in  the  fiurrow  traced  by  the  third.  It  will  be  under- 
stood that  the  persons  who  set  them  have  to  go  from  one  side  to  the  other,  each  one  keeping  within 
his  allotted  spaoe.  Sach  potato  ia  set  at  the  joint  of  mteraection  of  the  line  traced  by  the  marker, 
with  the  furrow  formed  by  the  plow.  It  ia  of  importance  that  the  potatoea  be  sot  as  olose  aa  possi- 
ble to  the  perpendicular  side  of  the  furrow,  and  not  on  that  where  the  alioe  haa  been  turned  over; 
for,  in  the  former  position,  the  potato  is  more  likely  to  remam  in  ita  place,  and  not  to  he  distorbed 
by  the  horse's  foot 

The  best  pfowman moat  be  employed  to  trace  the  furrow  in  whkh  the  potatoea  are  aet;  first  to 
ensure  that  the  farrow  may  be  or  a  proper  and  uniform  depth,  three  incbea  on  a  heavy,  and  fbor 
or  five  on  a  aandy  soil ;  seooodlyt  to  enable  him  to  correct  any  errors  which  the  others  may  have 
made  in  the  width  of  thehr  farrows.  This  first  pfowman  alwaya  tracea  the  firrt  farrow  in  eom- 
mendnsf  a  new  bed.  The  width  ofthe  beda  must  be  measured  at  the  two  extremities^  and  poles 
aet  up  there,  in  order  to  .preserve  aa  much  aa  possible  the  parallelism  ofthe  beds. 

If  the  laborera  are  well  practfeed,  three  pfows  and  five  planters  will  finish  eight  acres  per  day, 
or  six  at  the  least    Kach  planter  must  have  his  ssek  of  potatoea  within  his  reach. 

A  week  after  tlie  setting,  the  ground  is  harrowed,  an  operstion  i>y  which  a  few  weeds  are  de- 
stroyed. Great  numbers  of  them  sflerward  spring  up.  Nothing  more  ia,  however,  done  to  get  rid 
of  them  till  the  potsloes  are  about  to  spring  up,  and  some  of  them  jast  beginafaig  to  show  their 
leaves  above  ground.  The  extirpator  is  then  paased  üghthr  over  the  wliole  sufooe  of  tlie  field.— 
This  may  be  done  without  fear  of  hurting  the  potatoea.    The  whole  of  the  weeda  are  thus  de. 
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ftroyed.  The  toil  is  left  in  this  state  till  all  the  potatoes  have  oome  vp,  and  is  then  banowed  to 
level  it  After  this  harrowing  the  potatoes  are  as  clean  as  if  they  had  been  carefidly  weeded,  m 
that  it  only  remains  to  pass  the  scanfier  or  horse-rake  over  them. 

No  injury  will  result  from  the  plants  not  having  been  originally  set  In  rows  in  aU  dizvctiom,  far 
the  first  cutivation  with  the  hone-hoe  will  place  them  so.  It  seenu^  indeed«  as  if  they  were  bea- 
efited  bv  a  little  compression  on  one  side. 

The  mst  cultivation  is  performed  with  the  snull  hoe,  and  diould  be  given  in  the  direction  fol- 
lowed by  the  marking  plow  or  furrower ;  the  second  must  be  performed  with  the  horse-hoe.  and 
in  the  direction  of  the  jmow.  This  will  be  sufficient  in  the  greater  number  of  c«ae&  The  hkala 
will  then  recover  itsel(  and  shade  the  whole  field.  If  a  few  weeds  should  have  eacaped  here  <ad 
there  by  growing  close  to  the  potatoes,  it  will  cost  but  little  labor  to  pull  them  up  while  yet  m 
flower. 

If  a  third  cultivation  be  thought  necessary,  it  is  performed  in  the  same  direction  as  the  last-  It 
would  be  difficult  to  recut  the  sides  and  edges  formed  by  this  last  cultivation,  especially  if  the  po- 
tatoes be  somewhat  advanced  in  their  growth. 

By  these  operations,  the  cultivation  of  the  potatoes  is  completely  finished  before  harvest  time ; 
and  nothing  remains  to  be  done  to  them  till  they  are  readv  for  taking  up. 

When  the  soil  is  tenacious  and  exposed  to  humidity,  I  prefer  the  fbllowing  method  of  csl^ 
vadon: — 

The  soil  having  been  well  i>Tepared,  lines  crosnng  transversely  are  traced  with  the  markii^- 
plow,  and  a  potato  set  at  each  intersection.  The  planting  goes  on  much  more  quickly  in  this  wit: 
one  man  cim  easily  plant  three  acres  per  day.    The  smairhorse-hoe  is  then  passed  dose  to  each 


row,  and  covers  it  oom{)letely  with  earth.  When  weeds  spring  up,  they  are  destroyed  by  pa» 
ing  the  large  horse-hoe  in  the  same  direction,  an  operation  which  ia  perform^  whe:aer  the  not»- 
toes  have  oome  up  or  not     When  the  potatoes  have  grown  up  to  a  certain  big-ht,  the  banuor 


edges  formed  hy  the  hoe  in  the  last  culavation  are  cut  transversely  with  the  lai^e  hoe.     Another 
ana  final  cultivation  is  perhaps  given  in  the  direction  of  the  first 

The  advantages  presented  ov  this  method  when  applied  to  an  argillaoeons  soil,  are  -very  strikiiv. 
The  potato  is  surrounded  on  all  sides  by  light  earth,  and  dung  heaped  round  it  It  is  complet^ 
preserved  from  any  excess  of  moisture  that  might  injure  the  crop,  oecause  it  is  placed  sbo^e  £ 
bottom  of  the  furrow,  by  which  the  water  drains  off.  The  soil  in  which  it  rests  ie  also  tborooglily 
warmed  by  the  sun 

But  the  use  of  the  extirpator,  by  which  so  much  good  is  eflbcted,  is  enthely  prednded  by  th» 
method ;  neither  can  the  paring-plow  be  used.  The  difficulty  of  keepmg  weeds  under  is  tberebj 
increased ;  and  it  therefore  becomes  of  great  importance  to  perform  the  cultivation  at  the  exact 
time  when  the  soil  is  in  the  proper  condition,  otherwise  we  shall  be  reduced  to  the  necesntyof 
weeding  and  cultivating  with  the  hand-hoe.  This  method  is,  however,  by  no  mesne  proper  fir 
dry  and  sandy  soQs ;  for  it  would  cause  the  planU  to  suflfer  in  dry  weather.  And,  lastly,  a  shajp^ 
ish  ftost  attacking  the  potatoes  before  they  were  gathered,  might  penetrate  too  deeply  into  the 
ridges.  I  therefore  reoommend  this  method  for  those  soils  only  in  which  potatoes  might  sofiier 
from  excess  of  moiiture. 

As  te  tiie  other  methods  in  use,  I  refer  to  my  observations  on  them  in  the  first  and  Anrd  vol- 
umes of  my  "  English  Agriculture."  For  my  own  part,  I  confine  myself  to  the  two  methods  joH 
described. 

When  tiie  earth  has  been  laid  up  for  the  last  time,  and  the  potatoes  begin  to  blosBom,  they  man 
be  left  quiet ;  for  it  is  then  that  the  young  tubers  are  formed.  Some  persons  have  recommended 
that  the  fiowers  be  cut  ofi;  in  order  to  increase  the  growth  of  the  tubers;  but  the  recommendstioa 
is  absurd.  CuUen,  of  Edinburgh,  observed  some  time  ago  that  the  development  of  the  tuben 
keeps  pace  with  that  of  the  fiowers ;  and  experiments  specially  directed  to  this  point  have  osi- 
formly  shoMm  that  the  crop  is  much  injured  by  the  removal  of  the  flowers. 

Cufien  also  tried  the  effiect  of  cutting  off  the  leaves  as  fast  as  they  grew ;  the  consequence  was 
that  the  potatoes  produced  no  tubers,  out  naerely  filamentous  roots.  The  experhnenta  of  Ander- 
lon,  showing  the  mjury  occasioned  to  potatoes  by  the  hasty  removal  of  their  leaves,  are  recoided 
in  the  first  volume  of  my  "  English  Agriculture,"  p.  403.  i 

The  digrging  the  crop  has  always  been  looked  upon  by  great  cultivators  as  the  moat  düEcslt 
part  of  this  branch  of  husbandry,  end  has  been  the  main  cause  of  their  unwillingneaa  to  under- 
take it  on  the  large  scale.    Since  the  year  1798,  however,  when  I  first  took  upon  myself  lo  leooa- 
mend  the  cultivation  of  potatoes,  this  fear  has  greatiy  diminished ;  it  has.  indeed,  been  Ibaod  that 
the  getting  in  may  be  performed  with  greater  facility  and  expedition  than  was  formerly  tboogbt 
possible.    It  takes  place  at  a  iavorable  time,  when  the  women  and  children  have  notiiing  else  to 
do,  and  the  weather  is  commonly  fine.     It  is  a  labor  which  they  willingly  undertake,  being  eo-  | 
oouraged  in  it  by  the  idea  that  tney  are  earning  their  subsistenoe  for  the  winter.     For  my  part  I  , 
Imow  no  method  more  appropriate  than  that  of  paying  them  with  part  of  the  produce :  n  toe  po-  < 
tatoes  are  planted  according  to  my  method,  they  do  it  cheerfully  for  a  twelftn  of  the  prodace:  < 
sometimes,  when  my  potatoes  have  been  very  successful  and  those  of  other  persons  are  not  par- 
ticularly fine,  even  for  the  fifteenth.    If  they  get  more  than  they  can  either  consume  or  preserve, 
the  surplus  is  purchased  of  them  at  a  fixed  price.     The  work  goes  on  very  quickly :  tlmse  who 
perform  it  employ  their  children  to  help  them ;  whereas,  if  executed  by  day  labor  it  would  be 
very  tedfoos. 

Potatoes  are  taken  up  by  means  of  a  vine-dresser's  mattock,  which  has  two  pomt%  after  ihey  \ 
have  been  cut  and  stripped  of  their  haulm.  When  they  are  planted  according  to  my  method,  one  ^ 
man  can  with  such  an  instrument  easily  prepare  work  for  twelve  pickers.  In  tiiis  msnner  pots-  , ' 
toes  may  be  taken  up  at  leas  cost  than  with  Um  plow.  The  lauer  method  ia^  moreover,  attended  , 
with  vazions  inconveniences,  espedally  that  of  net  enabling  us  to  determine  beforehand  the  qnaa- 
tity  that  v^ll  be  raised  in  a  day ;  in  consequence  of  which  a  portion  may  be  left  unhoused  at  ni^  ' 
and  injured  by  ftost  The  mattock  just  spoken  of  takes  up  all  the  tnbera  so  completely,  tfasti 
1096] 
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have  never  thooght  it  worth  while  to  go  over  the  Ocid  a  ■Qcond  time  for  tho  porpote  of  collecting 
aov  which  might  have  bcea  Icil  behind. 

It  ift  very  eztrmvagant  lo  uk  sacks  in  gathering  potatoes :  they  never  last  more  than  a  year.  I 
malie  ose  of  boxes  which  hold  about  thirty  bushels,  and  arc  placed  on  wagons.  In  one  side  oT 
these  boxes  is  an  opening,  which  slmts  by  means  ot  a  sliding  door.  When  the  boxes  arrive  at 
the  bani.  the  door  is  opened,  and  a  kind  of  gaiicr  adapted  to  the  opening,  and  along  this  gutter 
the  potatoes  descend  to  the  place  intended  for  them.  These  boxes  arc  likewise  useful  for  other 
purposes. 

Potatoes  dug  in  dry  weather  may  with  safety  be  pflaced  immediately  in  a  cellar,  or  storehouse 
protected  from  frost ;  but  tlie  place  in  which  they  arc  kept  must  be  leit  open,  to  afford  a  free  cir- 
culation of  air.  till  cold  weather  comes  on.  But  if  the  potatoei  are  raised  in  damp  weather,  it  is 
better  to  spread  them  oat  on  a  floor,  and  let  them  dry  there. 

Cellars  or  houses  protected  from  frost  by  double  walls,  are  certainly  the  best  places  in  which 
potatoes  can  be  kept.  These  vegetables  may,  however,  be  perfectly  well  preserved  in  heaps, 
covered  with  straw :  when  packed  in  this  way  they  are  quite  out  of  the  reach  of  danger  from 
frost,  and  keep  beuer  than  m  pits.  Heaps  of  potatoes  ma^  be  formed  containing  SO  winspels  (480 
scbefiels)  and  more ;  but  it  is  oetter  to  proportion  thehr  size  to  the  room  which  can  be  given  to 
them  in  the  buildings,  so  that  an  entire  neap  may,  when  wanted,  be  carried  thither  at  once ;  a  day 
on  which  there  is  no  frost  being  chosen  for  tho  purpose. 

It  is  best  to  give  these  heaps  an  elongated  form,  like  a  rooC  especially  when  they  are  large ;  but 
a  point  of  greater  importance  is  to  cover  them  all  over  with  a  layer  of  straw,  at  I^BSt  six  inches 
thick.  This  layer  of  straw  should  be  thickest  near  the  ground  :  it  should  there  extend  beyond 
the  heap  of  potatoes,  so  as  completely  to  prevent  the  access  of  frost  The  straw  should  be  well 
trimmea  at  tne  summit  and  angles,  and  the  whole  covered  up  with  earth.  It  is  not,  indeed,  the 
earth  which  protects  the  potatoes  from  frost :  this  effect  ispnxioced  by  the  straw,  which  prevenu 
the  radiation  of  heat  from  them :  but  the  earth  should  be  closely  pressed  to  prevent  the  air 
netting  through  the  straw.  Earth  which  has  no  consistence  and  easily  crumbles  is,  therefinre,  «n- 
St  for  the  purpose ;  if  no  other  can  be  obtained,  tome  kind  of  covenng  must  be  placed  oyer  it. 
For  this  purpose  we  may  use  the  haulm  of  the  potatoes,  taking  care  to  protect  it  firom  wind  by 
means  of  the  hurdles  used  for  penning  sheep,  or  in  any  other  convenient  way.  If  plastic  eanh 
can  be  obtained,  these  precautions  wm  not  be  required :  it  will  then  be  sufficient  to  spread  die 
earth  equally  over  the  whole  surfiuse ;  beat  it  carefully,  in  order  to  make  it  even  and  solid ;  and 
examme  it  now  and  then  to  see  whether  any  boles  have  been  made  by  the  mice,  by  which  frost 
may  gain  access  to  the  heap. 

A  precaution  very  necessary  to  be  observed,  is  not  to  close  the  heap«  eempletely  in  autumn  oo 
long  as  the  weather  eontinues  warm.  A  small  quantity  of  ahr  must  be  altowed  access  through 
the  top  tiU  frost  oomes  on ;  a  vent  wul  thus  be  afforded  for  vapors  which  rise  from  the  heap.  An 
aperture  is  then  left  in  the  straw  at  the  top  of  the  heap,  and  frequently  examined  in  order  to  dis- 
cover whether  any  odor,  faidicatrve  of  fermentation,  is  ^ven  off:  should  such  be  the  case,  a  great- 
er quantity  of  ahr  must  be  immediately  admitted.  It  is  only  when  continued  frosts  come  on  that 
the  covering  must  be  completely  dosed. 

Potatoes  remained  uninjured  in  heaps  of  this  descriptioB  during  the  winter  of  1809-3,  when 
the  frost  penetrated  the  sou  to  the  depth  of  three  feet,  and  ininrad  ail  potatoes  kept  in  pits  which 
were  not  well  protected  on  all  sides  with  straw,  and  many  mat  were  Vept  in  eeUars.  Covering 
the  heaps  with  dung  is  always  useless,  and  often  mischievoua 

When  a  thaw  comes  on,  it  is  prudent  to  open  the  heaps  a  little  at  the  top,  to  permit  tiie  escapa 
of  vapor. 

It  woul4  be  snperfluoofl  to  add  any  observations  on  the  use  of  the  potato.  Let  us  merely  pause 
for  a  moment  on  the  value  which  it  bean  in  proportion  to  that  of  other  plants  according  to  its 
nature  and  the  quantity  of  nutritive  matter  contained  in  it 

To  compare  potatoes  with  rye.  Good  potatoes  contain  by  weight  24  per  cent  of  nutritive 
matter,  and  rye  70.  If  a  schef!el  of  rye  weighs  82  lbs.  and  a  scheffei  of  poUtoes  100  Iba  64 1  schef- 
Tela  of  potatoes  will  be  equivalent  to  24  of  rye.**  Consequently,  2  scheffels  18  metxen  of  potatoes 
will  be  nearly  equivalent  to  1  scheffel  of  rye.  But  this  estimate  supposes  that  the  tubers  are  good, 
■olid,  full  of  starob,  and  grown  upon  dry  land,  as  was  the  case  with  those  which  Einhof  selected 
for  analysia  For,  as  later  analyses  have  shown,  the  difference  between  the  several  varieties  of 
the  potato  is  much  greater  than  Einhof  then  admitted,  since  the  inferior  varieties  cannot  be  admit- 
ted to  contain  more  than  20  per  cent  of  nutritive  matter ;  and,  consequently,  3  schefiels  of  Uiem 
will  be  required  to  give  the  same  result  as  1  scheffel  of  rye. 

The  results  obtained  in  brandy  distilleries  where  the  potatoes  are  not  of  the  best  quality,  cor- 
roborate the  assertions  Just  made.  According  to  the  most  skillful  practical  distillers,  3|  sdhefiels 
of  potatoes  do  not  yield  more  brandy  than  1  sclieffel  of  rye ;  but  that  obtained  from  potatoes  is  the 
stronger  of  the  two. 

It  M  universally  admitted,  that  for  feeding  cattle  2  schefiels  of  potatoes  are  equivalent  to  more 
than  a  quintal  of  hay,  and  that  1  schefiel  of  these  tubers  is  worth  at  least  half  a  quintal  of  hay ;  it 
must  be  underslood,  however,  that  part  of  the  food  given  to  the  cattle  must  consist  of  hay  or  straw, 
in  order  to  facilitate  digestkm. 

In  establishments  in  my  neighborhood  in  which  cattle  are  fattened  in  large  numbers,  it  is  per- 
fectly agreed  that  an  ox  fed  with  half  a  scheffel,  or  50  lb&  of  potatoes,  and  5  lbs.  of  hay  per  day, 
fattens  as  quickly  as  if  he  consumed  33  Iba  of  hay ;  and  cattle-dealers  prefer  putting  o^en  on  this 
potato-food,  to  giving  them  hay  akme.  Theoretically,  we  are  unable  to  decide  on.  the  value  of  po- 
tatoes in  comparison  with  hay,  as  positively  as  we  can  on  their  value  relatively  to  grain,  because 
their  constitution  is  very  similar  to  that  of  grain,  and  very  different  from  that  of  hay.  We 
therefore,  appeal  to  experience  for  information  on  this  matter. 

•  Vide  "EinhofondeaAnnalea  des  Ackerbaues.**    Bd.  iü.  S.  3S6L  and  Bd.  Iv.  8.  OST.    A 
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THAER  8  PRIIfClPLKS  OF  AGRICULTURE. 


In  England,  endleM  diapotM  hmre  been  railed  abon^  the  ntility  of  potatoes  in  oomparimi  wtt 
tarnipi^  for  feeding  cattle.  Aa  a  reaalt  of  tbia  oontroTerBy,  the  great  cattle-fiseder,  Campbdl,  d^ 
clare«  moat  positively  that  be  cannot  get,  oat  of  his  own  estate,  1  bashel  of  potatoes  &»r  S  Ifaiof 
beeC  independently  even  of  the  dang  which  they  woald  afTord.  Now,  a  bosnel  is  eqoal  to  M45, 
or  nearly  )  acheffel.  Conaeqaently,  for  the  noonshment  of  cattle,  a  scfaeflel  of  potatoes  ii  eqajn- 
leot  to  3  Ibis,  of  beef  (free  of  expense). 

We  shall,  hereaAer,  speak  of  the  ase  of  potatoes  for  (beding  milch  cows,  a  oaq^e  of  appHcataa 
OB  which  the  resolts  of  aifferent  trials  are  veiy  discordant :  and  also  of  their  ose  for  ieedmg  dieep. 

As  potatoes  rarely  coosiitate  an  object  of  wholesale  trade,  it  is  important  to  form  an  exact» 
timate  of  relative  valae  for  consamption,  and  of  the  price  which  they  retnm  to  the  coltivtlor  wb 
raises  them  for  his  own  ase — a  price  which  mast  not  be  confounded  with  that  of  die  mariwta 

According  to  the  produce  which  I  formerly  obtained  from  land  of  average  qoality,  wdl  taJ 
deeplv  caltivated,  and  strongly  manared.  I  was  in  the  habit  of  conädering  14^  schelTelB  per  acn 
of  Calenberg  (which  exceeds  that  of  Magdebor^h  by  about  4  perches)  as  an  average  produce 
but  in  this  part  of  the  country  I  have  not  yet  obtained  the  same  amount  The  largest  prodoce 
that  I  have  here  obtained  is  130  scheffels  per  Magdebargh  acre :  this  was  in  1809.  In  1914, 
which  was  a  year  of  scarcity,  I  obtained  but  78  scbeflbla ;  the  asaiü  amount  has  been  betwea  N 
and  90  schefiels.  I  therefore  take  80  sche£GsIs  per  acre  above  the  sets,  as  the  basis  of  my  ctkak- 
tions ;  the  quantity  which  I  asaallv  employ  for  sets  amounta  to  5  or  6  scbeflbhi  per  acre. 

Taking  very  moderate  data,  sucii  as  may  always  be  realised,  for  basis  of  tne  calcahtioB,  Ai 
labor  of  cultivating  potatoes  may  be  estimated  as  follows,  for  50  acres: — 


Deep  plowteg  in  autumn,  at  the  rate  of  i  sere  per  day's  work  of  the 
jrfow 


Light  haKTOwing,  steam,  16  acres. 

Canrving  400  wagon-loads  of  dung :  10  loads  per  day  by  team,  re- 
quiring 160  hoxaes  and  40  men,  of  which  one^hlrd  is  to  be  charged 
to  the  potatoea 

Loading  and  apreading  by  team,  one  man  and  one  woman ;  one-third 
ehar^  to  the  potatoea 

Burying  duB£  9(  acrea  per  day 


HaiTowlng  10  acrea  by 

This  preparatory  labor  amounta,  according  to  the  valuations 

aubaequentiy  given«  to  the  sum  of  47  zix-doUara  37  gros.  2  den. ; 

or  S3  gros,  per  acre. 
Passing  the  mark-plow  twice  croaawiae,  10  acres  per  day. . 


Puuiiig  tuben  in  Uio  ground,  with  3  plowa  and  5  women,  6  acraa  per 
^day. 


One  porter  and  auperintendent 

Light  harrowing,  16  acrea  per  day  by  team 

Passing  the  eicmpator  by  team,  18  acrea  per  day 

Giving  the  llrat  cultivation  with  the  horw-hoe,  and  one  hone,  five  acrea 

per  day 

Ofving  aecood  cultivation  with  the  large  hoe  and  two  horaea . . . 

Pulling  up  weeds  which  may  have  escaped  the  eultivationa 

Taking  the  crop,  if  peribrmed  by  day  labor,  1  man  and  8  wome 


per 


Caninff  by  team,  3  acres,  or  19  winspels., 

One  lahorer,  to  aid  in  housing 

Total 
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Aecordmg  to  our  tvernge  proportiona»  if  a  acheflbl  of  rye  be  woith  one  riz-doDar,  we  bsc 
reckon — 

▲  day's  labor  of  a  horse  at 5  groachen  |  A  day^a  labor  of  a  man 4graseta 

anoxforrelay 3       "        |  "  awomaa 3 

s  816}  dayaMabor  ofa  horse 10S3} 

156}  «  anox 4W 

966{  -  aman 1065 

480  «  awoman 1440 


I  coat^  therefore. . 


.4058* 


•OBsequently  one  acre  costs  three  rlx-dollars,  nhie  groschen  and  two  deniera 

If  the  crop  amoont  to  eighty-one  acheffela  over  and  above  the  seta  per  acre,  etch  teheoel  wu 
cost  one  groschen. 

Every  one  must,  however,  make  his  own  oalcolatMn  acoofding  to  the  particular  uireunMneei 
of  hia  kxrality.* 

Let  us  now  inquire  at  what  amount  the  ground-rent  and  price  of  manure  muM  be  eKimitiw. 

If  the  Land  require  fiomtime  to  time  a  complete  summer  follow,  and  if  it  be  alaoneoeaHiy  iatiis 

*Thia  is  ao  far  true,  that  on  my  uropeity  at  Oenthod,  on  die  borders  of  die  lake  of  Geneva,  the  avsiaic 
eest  of  a  horse's  day's  labor  in  the  taiterval  between  the  1st  of  March  and  the  let  of  Kovember  amoaBtt»3 
franca,  Independenüy  of  the  driver.  In  my  Italian  eatataa  k  ia  the  aame.  During  winter,  I  r«*0B  d«» 
daya'  labor  at  on^onrth  less,  becauae  they  are  then  less  uaefol.  The  average  pnce  ofa  man'aday  a  labor  a 
aummer  is,  at  Oenthod,  8  franca :  and  on  my  Italian  estates,  I  franc  50  cents :  Uiat  of  a  woman,  aboat  kaff- 
1815.  FrmckTrmu.  Iheae  averagea  have,  aiace  that  time,  oonaideiably  diminished,  at  iMai  on  au  Its» 
ealalaa.~ieS9.  [Frmtktnm. 
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oowfe  of  eiüthrttk>ii  of  potatoai^  or  aaT  otb*r  wsed«d  cropb  to  give  ft  detd  fiUlo^ 

ceruialy  not  be  charged  with  rant ;  tney  ought  nther  to  olaim  a  bona^  maamnoh  as  they  aave  or 

rather  effect  the  ooati^  opentioii  of  thia  nülowing. 

The  dang  and  natnuve  mattera  abaorbed  by  potatoea  xniut  andoabtedly  be  laid  to  their  aoooon^ 
'  if  they  are  to  be  aold  off  the  eatabliahment;  bot  if  they  are  intended  for  Iwme  coonunption,  they 
flcaroely  aboorb  aa  mach  aa  they  afterward  afford  in  the  shape  of  manure.  The  leaat  reealt  giren 
by  experimenta  on  the  qaantity  of  manure  orodoced  by  potatoea  abowa  that  100  Iba  of  theae  vege- 
tablea  given  aa  food  to  the  cattle  yield  66  Iba.  of  dang ;  consequently,  60  achefiela  of  potatoea  will 
yield  5,280  Iba.  of  dang :  but  80C  Iba.  of  the  etimw  of  theae  planu  will  alao  produce  1,840  Iba.  of 
dung ;  therefore,  the  qaantity  of  potatoes  grown  on  an  acre  oi  groond  will  ]^ield  three  good  wagon- 
loads  of  dang,  that  is  to  say,  at  least  aa  mach  aa  they  consume.  But  how  far  auperior  ia  thia  oong 
to  that  produced  by  the  ordtnaiy  nourishment  on  dry  fodder  I  This  foct  is  well  known  to  every 
one,  and  haa  been  very  judicioosly  noted  by  K&hler.  (Vide  An»alen  des  AekerbaueM,  bd.  3uL 
a  338.)  We  cannot,  then,  charge  potatoea  with  the  oonaamption  of  any  quantity  of  manure,  for 
they  really  famish  a  large  additional  supply  of  that  material,  ioaamuoh  aa  the  animal  lifo  which 
they  support  constitutes  a  new  and  active  element  for  ita  formatioo. 

Bat  land  is  often  let  to  poor  people  for  growing  potatoes.  If  the  land  thus  diapoaed  of  haa  been 
properly  prepared  and  dunged,  the  produce  of  each  perch  of  IS  feet  square  (or  144  souare  feet  of 
snrtace)  will  oe  worth  1  groschen,  making  that  of  an  acre  worth  11  rix-doUara  6  ^pnoschen.  From 
this  we  must  deduct  the  coat  of  preparatory  labors,  which  haa  been  already  estimated  at  83  gro- 
sehen ;  the  remainder  is  therefore  10  rix-doUars  7  groschen. 

If  now  we  add  this  net  profit  in  money  to  the  cost  of  the  potatoea  cultivated  for  oar  own  oae,  aa 
a  balance  for  rent  and  price  of  dung,  the  total  cost  will  amount  to  10  r.-d.  7  gr.-)-3  r*-d.  9  gr-  3 
den.=  13  r.-d.  16  gr  3  den. ;  consequently,  1  scheSel  of  potatoes  ooaU  4  1-10  groachen.  Such,  tnen, 
would  be  the  price  of  the  potatoes ;  it  might  be  increased  to  5  ^.  to  ensure  a  fair  profit;  potatoea 
have  never  been  sold  at  a  j»rice  lower  than  thia.  But  the  nutriment  consumed  by  the  potatoes  ia 
lost  by  thia  system;  and  ifdO  acheffels  gpvwn  on  an  acre  yield  16  r.-d.  16  gr.,  which,  after  deduct 
ing  3  r.-d.  9  gr.  for  expenses  of  cultivation,  leave  10  r.-d.  7  gr.  net  profit,  it  remaina  to  be  aeen 
whether,  according  to  the  circumstanoea  of  the  rural  eatabliahment,  this  profit  ia  aanlScient  indem- 
nity for  the  quantity  of  manure  consumed 

But  if  the  potatoes  be  consumed  at  home,  the  coat  of  their  predaction  cannot  exceed  1  gr.  per 
acheffel,  or,  making  the  fullest  aUowance  for  casualties,  1  gr.  4  den.  But  potatoea  naed  for  foedmg 
oattle  fetch  6  gr.,  when  a  pound  of  meat  ia  sold  for  2  ^. 

For  information  reapectmg  the  remarkable  aeparauon  of  the  feoola  of  the  potato  by  the  actioii  of 
firost,  by  means  of  wfaich  the  essential  part  of  these  vegetables  may  be  preserved  for  a  long  time, 
and  exported  more  easily  than  the  seed,  I  refer  to  the  AnntUen  det  Aekerbaues,  bd.  iii.  a.  389,  and 
bd.  xL  a.  1.    This  property  of  the  potato  has  not  hitherto  been  tamed  to  much  account 
• 

The  Field-Beet. 

Thia  plant,  alao  called  mamgoldrWHrxel,  and  somedmea  roo<  of  $earcUfj  fmmigd^wrxti)  la,  with 


all  its  varieties^  either  a  descendant  of  the  beta  vutg^arie  alone,  or  die  reaoh  ofthe  mixture  of  thia 
plant  with  the  beta  eada,  I  regard  the  difference  pointed  out  by  botaniau  between  theae  two 
planta  aa  too  insignificant,  and,  aa  for  aa  my  obaervatfona  gpt  too  vague  to  aerve  aa  the  foondatioa 
of  an  abaolute  diaonctfon.  It  appears  to  me  that  the  croesing  of  the  deep-red  oolofed  gaiden-beet 
and  the  white  beet  haa  given  riae  to  all  the  exiating  varietiea  of  thia  plant,  aome  approaching  to  the 
former,  and  others  to  the  latter  apedea ;  and  that  from  these  again  new  varietiea  are  oontmoally 
produced,  among  which  we  now  and  then  meet  with  individuala  bekmghig  to  one  or  other  of  the 
original  apeoiea.  It  is,  therefore,  impoaafble  to  distinguish  precisely  between  the  various  kinds  of 
beet  any  more  than  between  the  several  kindaof  other  cultivated  planta,  the  varietiea  of  which  pasa 
one  into  the  other  by  insensible  gradationa. 

The  two  kmda  of  beet  which  occupy  the  extremitiea  of  the  series  are  the  deep-red  beet  which  < 
haa  long  been  cultivated  in  our  kitchen  gardens,  and  that  which  is  perfectly  white.  Between  | 
theae  there  are  the  large  scarlet  beet ;  the  flesh-colored  beet,  which  ia  sometimes  marked  with 
ringa  of  that  cofor ;  the  variety  whioh  is  red  without  and  perfectly  white  within ;  the  yellow  beet ; 
and  that  whose  cobr  is  a  mixture  of  yellow  and  white.  The  color  of  the  root  oommonly  rosem« 
Mas  that  of  the  leaves  or  rather  of  their  edges,  which  are  either  quite  green*  or  tinged  with  red. — 
S  ven  seed  taken  excluaively  from  one  plant  alwaya  prodnoea  aevenl  dhferent  vanetiea.  The  un- 
mixed red  and  white  are,  however,  the  most  constant 

The  pale-red  beet  is  the  largest  and  most  productive  of  all,  and  ia,  therefore,  uaually  cultivated 
aa  food  for  cattle.  There  are  two  varieties  otthis ;  one  whose  root  buries  itself  under  ground,  and 
another  which  shows  a  dispositfon  to  rise  above  the  aarfece.  My  own  observations  lead  me  to 
oonaider  these  dispositions  aa  essentially  belonging  to  the  varietiea  in  qoeation ;  but  the  nature  of 
the  aoil  has  alao  cooaiderable  influence  upon  them.  I  once  divided  with  a  firiend  a  qaantity  of  aeed 
which  had  been  given  to  me  aa  bebnging  to  the  variety  which  rises  above  ground ;  my  planta 
plunged  deeply  into  the  soil,  while  those  of  my  firiend  new  chiefly  above  the  aoifece.  My  land 
waa  plowed  to  the  depth  often  inches,  and  hia  to  a  smaU  depth  only. 

On  a  soil  of  small  depth,  the  variety  which  nows  above  ground  is  certainly  to  be  preferred,  aa 
OB  auch  a  soil  it  produces  a  heavier  crop  than  the  other ;  but  on  a  deep  soil  the  underground  vari- 
ety ia  preferable,  if  only  from  being  leas  exposed  to  injury  from  frost  in  autumn. 

The  yellow  and  white  beets,  on  the  other  hand,  have  the  advantage  of  possessing  greater  oooaia- 
tence,  and  resisting  cold  rather  better;  but  chiefly  because  they  contain  a  larger  quantity  of  sugar 
— a  fact  which  is  asserted  by  all  those  who  have  made  expenmenta  on  the  manufacture  of  sugar 
from  beetroot;  they  are,  therefore,  commonly  preferred  for  the  manufacture  of  augar  and  syrup, 

*  Rather  whWsh.  [lYmek  TVsm. 
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THAER^S  PRINCIPLES  OP  AGRICULTURE. 


pmliap«  ako  lor  Ae  diitflUaioa  of  brandy.  But  for  ■griootoval  parpoMt,  Aotfe  qmlisiei  do  not 
oompennte  the  grenter  ▼olume  obtained  firom  the  redofieh  varictw«. 

Beet  fprowa  on  all  boUb  which  contain  a  moderate  qnantity  of  moiatare»  and  a  hun|^  propoiun 
of  nntritive  matter ;  bat  on  sandy  ioila  ita  mxe  ia  amall,  onlesa,  indeed,  a  lai^e  qnantity  of  nia  fsl: 
daring  ihe  period  of  ita  growth.  On  a  light  aoil  rich  in  hnmoB  and  moiat  by  sitaniion,  it  becotnei 
watery  and  verv  thick,  bat  hollow  in  the  middle,  and  difficolt  to  preserve  noa  rafting  qoickk- 
The  aoil  best  adapted  for  beet  ia  an  argillaceoas  soU  posseasing  moderate  tenaeity ;  on  luidof  dm 
deacription  it  alwaya  sacceedn,  and  ac^airea  more  consistence  than  on  any  other  kind  of  eoiL  I 
therefore  make  it  a  rale,  in  the  cultivation  of  weeded  crops,  to  sow  the  greatest  quantity  of  beet 
on  tenaciooa  soils,  and  of  Swedish  turnips  on  those  which  are  aandy. 

To  produce  beet  of  large  sise,  the  soil  must  be  well  manured ;  but  it  mattera  not  whether  d» 
mannnng  baa  been  performed  expressly  for  the  beet  or  for  a  preceding  crop,  provided  thst,  ia 
the  latter  oaae,  the  soil  atill  remain  in  good  oondition.  Fresh  manuro  ahould  be  mixed  with  the 
vegetable  aoil  by  two  plowinga  at  the  least 

The  deeper  the  soil  the  beubr  is  it  adapted  for  the  growth  of  beet ;  to  obtain  a  good  crop  of  tfaä 
Yogetable  on  a  soil  of  small  depth,  it  ia  better  to  sow  or  plant  it  on  beda  or  ridgea 

The  aeed  may  be  then  aown  on  the  apot  where  the  plant  ia  to  grow.  The  individual  grsica 
may  be  placed  in  separate  hdea,  or  the  seed  may  be  drilled  at  least  tvrice  aa  thickly  as  the  pbcn 
are  to  remain ;  but  this  latter  method  is  practicable  only  on  a  warm,  light  aoil,  which  is  loknbir 
free  from  weeda ;  (or  the  germ  baa  some  difficulty  in  opening  the  hard  akin  in  ^vfaich  it  ia  enclosed 
It  ia  a  considerable  time  beforo  the  young  plants  display  their  aeminal  roots,  and  by  that  lime  ibe 
field  ia  covered  with  weeda  of  oonaideraDle  bight  The  germination  b  often  interrupted,  either 
because  the  seed  ia  too  near  to  the  sar&oe,  and  cannot  find  a  proper  Bupply  of  meiaiare,  or  becsw 
it  ia  too  deep  in  the  ground,  and  development  beoomea  impossible.  The  only  way  of  gettmf  rid 
of  weeda  ia  to  mark  uie  linea  on  which  the  seed  has  been  aown,  in  order  to  deatroy  them  whb  ihe 
horse-rake  beforo  the  beet-planta  come  up ;  thia,  however,  requires  extraordinary  attention.  Be^ 
baa  alao  been  sown  broadcast  and,  subse<)uently,  thinned  by  weedtpr  and  hoe  cnltivatioD  i  ntfae 
the  plante  are'ultimate-ly  iaolated :  bat  this  meuod  ia  the  moat  troublesome  and  expenave  of  si 

On  ordinary  aoila,  transplantation  is  usually  the  preferable  plan,  as  it  leavea  time  for  grving  the 
requiaite  preparation  to  the  soil  But  aa  the  Tegetation  of  the  plant  ia  disturbed  by  transplun- 
tion,  it  ia  unportant  to  procure  the  seedlings  in  good  time,  and,  therefore,  to  sow  as  early  as  poe» 
ble,  in  a  very  warm  aituation,  and  on  a  lignt  garden  aoil.  The  seed  may  alao  be  committed  to  ibe 
ground  at  the  end  of  autumn ;  it  will  then  remain  dormant  during  the  cold  season,  but  the  hiok 
will  become  somewhat  softened.  But  the  trifling  advance  in  point  of  time  which  this  method  ^ 
fords,  does  not  compensate  for  the  danger  to  which  the  aeed  is  exposed  while  in  the  grooud.  firen 
the  attacka  of  mice  and  insects :  this  circumstanee  baa  cauaed  the  plan  to  be  ahnoat  uniTenaliy 
abandoned.* 

The  plants  require  careful  cultivation  during  their  growth ;  it  ia  upon  thia  in<toed  that  their  ne- 
oeas  mainly  dependa  The  cultivation  ia  per&rmed  with  the  horse-noe ;  but  in  spite  of  the  opio- 
ion  of  some  agriculturists,  a  slight  earthing  up  is  very  useful,  even  to  the  variety  which  growi 
chiefly  above  ground.  The  large  fleshy  leavea  of  the  plant  attain  their  greatest  aise  in  Au^; 
many  cultivators  set  great  value  on  the  green  fodder  fumiahed  by  these  leaves.  Aooordinc  loap- 
proximate  calculations»  if  the  leavea  be  stripped  early  and  frequently,  the  produce  which  wev  it 
lord  is  greater  than  that  of  the  rooU;  but  it  ia  obtained  at  the  expense  of  the  laner:  for,  if  ibe 
leaves  be  stripped  early  and  to  excess,  the  roots  remain  very  poor.  Cattle  eat  tbeae  leavea  b«t 
are  not  very  u>nd  of  thiem ;  and,  though  large,  they  appear  to  contain  but  a  email  qnantit}'  of  sn- 
triment  Whatever  ia  ^^ained  in  real  value  on  the  feavea,  ia  lost  upon  the  roots:  moreorer.  tbe 
gathering  of  the  leaves  is  troublesome;  and,. on  the  whole,  I  think  mat  nothing  bnt  a  scarcitjof 
other  kinda  of  fodder  can  justify  this  operation  in  an  economical  point  of  view.  It  ia  only  in  se- 
tumn,  when  the  planta  have  attained  their  full  growth,  and  the  cit)p  ia  aoon  to  be  taken  oC  ibai 
the  leaves  can  be  properlv  cut  close  to  the  root  and  given  to  the  cattle. 

The  roots  are  eaynly  puUed  up ;  but  the  removal  of  the  filaments  which  is  neoesaary  to  the  pre 
aervation  of  the  roota,  ia  not  so  easy.  Beet-roots  grown  in  an  argillaceous  aoil  have  not  so  maaj 
of  tbeae  filamenta 

It  is  difficult  to  preserve  the  roots  to  an  advanced  period  of  the  winter,  for  they  are  very  aeoflble 
of  oold,  and  aoon  deatroyed  by  it  In  warm  cellars  they  are  very  liable  to  roc,  ao  that  they 
require  to  be  placed  in  Mds,  and  aeparated  by  atraw  or  aand.  The  best  mode  of  keeping  iben 
is  to  place  them  in  heaps  of  moderate  aize,  and  cover  them  with  straw,  in  the  aame  manner  as  pe^ 
tatoesare  kept 

My  own  experience  has  shown  me  that  the  produce  of  beet  may  amount  to  300  qnmtols  per 
acre;  this,  however,  ia  an  extraordinary  quantity :  even  on  a  aoil  especially  adapted  to  the  pluif 
we  cannot  reckon  on  an  average  crop  of  more  man  180  quintals  per  acre.  In  tbe  duchy  of  Magde- 
burgh,  it  ia  calculated  that  a  square  foot  of  land  will  produce  a  pound  of  beet-root :  thia  would  laike 
itfroi     " 


335  quintala  per  acre.  But  from  this  we  must  deduct  one-fourth  for  aocidenta  whksh  may  injaie 
tbe  crop.  The  quantity  of  nutriment  contained  in  beet  cannot  be  estimated  at  more  than  10  per 
cent ;  compared  with  that  contained  ui  hay,  it  is  as  10  to  46 ;  with  that  of  potatoes^  aa  28  to  4«.t 

*  'She  method  which  is  found  to  be  most  advantageous  on  my  eitotet,  consists  fai  sdrancing  die  ganaat- 
ticm  a  fbw  days  before  sowing,  by  moistening  the  seed  with  water  finom  the  dunghill,  and  then  setöng  iiii 
rows,  two  or  three  grains  at  a  time,  along  a  cord  on  which  equal  distances  are  marked.  Tbe  seed  ii  plaocd 
in  little  holes,  about  an  Inch  or  an  inch  and  a  half  in  depth,  and  formed  with  a  dibbler :  it  it  corered  widi 
mould  taken  flrom  the  preceding  hollow ;  or,  if  the  soil  be  very  light,  the  earth  is  puahed  over  the  wed  bj 
the  foot  of  the  sower  as  he  advances.  When  this  plan  is  pursued,  germination  takes  place  quickly,  and  the 
weeds  do  not  get  the  start  of  the  beet-plants.  Core  must  be  taken  to  uproot  the  soperdnous  plsnt»  ••  n«a 
as  those  which  ore  to  remain  have  put  forth  three  or  four  leave«.  [  AwkA  7>as* 

1 1  am  incUnod  to  think  that  either  the  northern  climate,  or  the  soU  of  our  learned  antuor's  eatatei,  in- 
parts  to  the  beet-root  properties  different  from  those  which  distinguish  ours.  With  regard  to  the  leaves,  car 
opinions  are  in  accordance;  but  as  to  the  root,  I  am  disposed,  firom  the  result  of  various  exuerimena.  to  k^ 
UlOO) 
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The  large  pioportioB  of  flogar  which  beet-nxit  ooatalas  wndf&n  it  {»aitioalvlv  aimetble  «id 
beaeficHÜ  to  cattle.  When  given  to  oowa  it  oontribatea  greatly  to  the  formation  of  ni&,  to  which  It 
imptrts  an  agreeable  flavor ;  and,  when  mixed  with  potatoes,  it  appeanto  improvo  the  milk  in  aa 
d^tnordiaary  degree. 

Beet  poaDcnooo  the  advantage  of  being  almost  exempt  from  the  attacks  of  insects. 

At  the  caltare  of  beet  icfr  the  manofactttre  of  sogar  has  lately  excited  particolarattentkiii,  I  AaJH 
here  add  a  few  observations  on  tliat  snbject 

The  best  varietjr  of  beet  for  this  purpose  is  the  perfectly  white ;  next  to  that,  the  yellow:  die 
reddish  variety  is  inferior  to  all  others.  Ttie  former  have  been  fonnd  to  be  richer  in  saccharine 
matter,  bat  their  prodaoe  is  mach  less  than  that  of  the  latter.  Although,  therefore,  in  the  former  the 
separation  of  the  sogar  is  easier,  the  roagh  produce  which  they  yield  is  less  in  quantity,  so  that 
the  coltivator  cannot  obtain  them  at  the  same  price.  Moreover,  beet-root  raised  for  tlie  extraction 
of  «agar  ahould  not  be  grown  on  a  veiy  rich  and  strongly  manored  soil,  for  it  will  then  contain  a 
ereat  deal  of  saltpetre,  and  but  little  sugar.  Finally,  it  is  said  that  tlie  roots  must  be  preserved 
from  the  influence  of  light ;  they  mus^  therefore,  be  covered  up  with  earth.  The  variety  least 
adapted  for  this  purpose  is  that  which  grows  chiefly  above  ground.  The  beet'plants  must  be 
placed  as  dose  together  as  possible,  which  greatly  increases  the  expense  of  oultivation,  snd  dimin- 
uhes  the  produce.  Lastljr,  they  must  not  be  stripped  of  their  leaves  before  gathering,  but  allowed 
to  grow  covered  with  their  leaves,  which  appeara  a  ^atsacrübe  to  some  cultivators. 

According  to  calculations  made  upos  large  quantities  of  these  roots,  it  appean  that  to  render  the 
manofactare  of  sugar  profitable,  the  quintal  most  not  cost  more  than  6  grosohen.  The  cultivation 
of  beet  may  be  advantageous  even  at  this  price  in  localities  where  manure  can  be  procured  firom 
withoat,  even  though  a  wa^n-load  of  dung  should  cost  2  rix-dollars.  Where  this  facility  isunafr 
tainable,  the  culture  of  beet  in  large  quantities  is  attended  with  dÜBcuhies,  because  it  certitfnly 
coosoraes  aportion  of  the  nutritive  matter  contained  in  the  aoil,  and,  if  sold,  vields  little  or  no 
manure.  When  a  cultivator  can  realise  3  groschen  per  quintal  for  his  bee^  oy  using  it  to  food 
his  own  live  stock,  he  ought  certainly  to  prefer  this  inode  of  emplo^g  his  crop,  in  order  not  to 
diminish  his  supply  of  manure.  Hence  there  will  always  be  considerable  dilflcolty  in  keeping 
large  factories  constantly  supplied  with  a  proper  quantity  of  this  raw  material.  The  great  (fum-  , 
tion  respecting  the  advantage  of  extracting  sugar  from  beet-root  cannot  remain  long  undecided,  i 
now  that  establishments  for  the  purpose  have  been  erected  hi  so  many  counixies.  The  possihUi^ 
of  this  mode  of  preparation  is  beyond  all  doubt 

^  The  Turnip  {Brassica  rapa), 

>  Various  kinds  of  turnips  are  cultivated :  and,  accordbg  to  the  nature  of  the  soil  and  the  culture  be- 

>  stowed  upon  them,  perhaps  also  by  the  mixture  of  their  pollen  with  that  of  other  specie^  new  varie- 
*  ties  are  produced  almost  withoat  number.  It  is  probably  by  cultivation  that  the  varieties  to  which 
I  we  ^ive  the  preference  for  field  culture  have  aoqoued  their  present  form  and  size,  and  that  these  pro- 
,  pNerues  are  transmitted  by  seed  from  one  generatfof  to  another,  provided  no  degeneracy  is  occa- 
,   sioned  by  neglect  of  culture. 

In  a  botamcal  point  of  view,  some  turnips  appear  to  spring  from  the  Bra$sica  rapa,  others  from 
the  Brataica  oleraeea,  or  perhaps  from  crossing,  to  which  the  Brassica  fiunily  seem  very  much  in- 
clined. 

In  an  economical  pobt  of  view,  turnips  are  chiefly  d||^gu1shed  into  two  classes,  vix.,  those 
which  require  to  be  sown  where  they  are  to  grow,  and  will  not  bear  transplanting  (at  least  not 
without  a  laiige  ball  of  earth  adhering  to  them),  and  those  which  are  usually  transplanted,  or  will 
at  least  bear  such  treatment. 

Turnips  which  will  not  hear  transplanting — Turnips  properly  so  called. 

Turnips  of  this  class  are  derived  from  the  irattiea  rapa.  and  are  much  more  watery  than  those 
which  will  not  bear  transplanting.  They  exhibit  endless  diversities  of  form  and  color.  They  have 
an  enlargement  in  the  root,  which  in  some  is  large,  round,  more  or  less  compact,  and  is  shaped 
like  an  onion  with  a  Up-root  at  its  lower  part :  others  have  rather  a  fusiform  root,  terminating  u  a 
point  at  its  lower  extremity,  and  chansing  by  de^^rees  into  a  tap-root  Both  varieties  are  some- 
times white,  sometimes  mcnning  to  yellow,  sometimes  tinged  with  red  or  green.  Sometimes  they 
stand  with  the  greater  partbf  iheir  bulk  above  ground,  sometimes  below.  Their  size  is  infinitely 
diversified,  and  appean  to  depend  chiefiy  on  cultivation.  But  the  disposition  to  attam  a  large  size 
is  transmitted  by  seedJhrougta  several  generationa.  The  turnips  which  in  England  sometimes 
attain  the  weigot  of  60  or  70  lbs.,  appear  to  be  absolutely  idenUcal  with  those  which  in  our  coun- 
try usually  weigh  about  Jib. ;  indeed,  1  have  already  increased  the  weight  of  some  of  the  latter 
to  14  lbs.  Large  turnips  are  not  indeed  a  particuUur  variety ;  but  it  is,  nevertheless,  important  to 
preserve  their  seed,  when  we  intend  to  cultivate  these  plants. 

In  Glermany  we  have  long  been  familiar  with  the  difference  between  turnips  sown  on  the  iallow- 
field  and  those  which  are  sown  on  stubble-land ;  the  former  are  known  to  grow  to  a  much  greater 
size.  But  we  do  not  here  pay  the  same  attention  to  turnips  sown  on  the  fallow  that  they  do  in  Eng- 
land, where  these  turnips  form  the  principal  source  of  food  for  their  live  stock,  and  are  the  cor- 
ner stone  of  thir  system  of  husbandry.  In  England,  too,  turnips  are  the  crop  ususlly  selected  to 
supply  the  place  of  fallowing ;  and  the  system  now  known  by  the  name  of  alternate  cultivation  is 

Have  that  it  contributes  as  much,  and  even  more,  to  fitftsn  animals,  than  to  faicreaae  their  milk :  it  Is  true, 
however,  that  the  roots  impart  an  agreeable  flavor  to  the  milk,  according  to  an  experiment  made  upon 
sherp  during  the  winter  of  lSOO-1 0^  to  which  I  paid  dose  attention  for  more  than  a  month.  I  believe  938  lbs. 
of  heet-root  to  be  equivalent  to  100  lbs.  of  natural  hay.— 181S.  Frmck  Trma,  This  proportion  has  been  con- 
Hrmed  In  my  eatabUabment,  not  only  by  a  secood  direct  ezperbnent  very  carefully  conducted,  but  likewise 
by  all  the  results  of  my  rural  economy,  in  which,  as  is  well-known,  everything  is  submitted  to  the  moat 
rigorous  computation ;  and  to  that  which  is  the  basis  of  all  computation,  viz.,  weight  and  measure.— 1829. 


alw  dMipated  u  tvmipeuUwationy  and  lOflMlimea  tm  the  Notfolk  amd  Sngelk  »fwitm.  Fcr 
jafcrmadon  on  th»  tytHem,  I  refer  mv  readen  to  the  lot  and  3d  Tolumea  of  my   *'  Kngltth  A«xi 
cultnie/'  npposiiiff  that  all  who  wish  to  adopt  thia  mode  of  culture  will  have  that  week  in  ibs  I 
bands.    I  have  notbiDg  to  add  to  what  I  have  there  aaid,  excepting  that  the  aiinoyaaoe  of  ptui  * 
lice  and  caterpillan  has  girea  me  a  neat  dislike  to  the  ayatem.  | 

In  Gennany  tamtpa  are  aown  on  the  fallow  at  the  end  of  Jane  or  the  begfinaing  of  July,  a&er  Ac 
land  haa  been  plowed  three  timea  and  manured.  i 

CnkivatoTB  who  are  able  to  poll  np  the  weeds  osoaUy  do  so;  but  rarely  hoe  or  thin  dit  nr- , 
nips»  or  regulate  the  spaces  between  them.  When  the  crop  socoeeda.  the  prodaoe  ia  coosidav  , 
ble,  though  rarely  equal  to  that  of  the  English  hoed  turnii>s;  if  it  iail  the  loss  of  the  aeed  is  disc-  ( 
garded.  But  as  the  culture  of  other  planu  on  the  iaUow  ia  more  productive,  we  rarely  sow  nr- 1 
nips  on  it 

In  Germany  turnips  are  more  generally  nised  on  stubble-land.    This  cultivaüon  ia  indeed  «m  i 
common  in  the  western  parts:  on  the  banks  of  the  Rhine  it  has  been  in  use  from  the  eariicc  ( 
times ;  but  it  is  decreaamg,  and,  indeed,  almost  disappearing  in  the  countries  north  of  the  Eibe.  < 
This  decrease  cannot  be  attributed  to  the  influence  of  climate ;  the  crop  is  not  uaonUy  later  in  tb«  < 
parts  than  in  the  west,  neither  does  winter  come  on  earlier.    This  culture  ia,  however«  higlilv  au-  j 
vantageous,  and  in  the  countries  above-mentioned  consdtuteaoneof  the  chief  foandatwnsof  iLe  rs- 
tem  of  Agriculture.    Why,  then,  has  it  been  renounced  in  our  part  of  the  country  t    Chiefly  W 
cause  in  large  rural  establishments  there  is  such  a  press  or  business  during  harvest  time,  that  h  ■ 
diflicttlt  to  break  up  the  stubble  after  the  first  rye  crops  have  been  carried,  which  is  an  evendk  { 
condition  of  this  method  of  culture.    In  our  large  estaDÜshments  the  rent  of  Innd  ia  nsually  of  Imi  ( 
amount  than  the  cost  of  labor;  and  as  tornipa  sown  after  harvest  require  cultivation,  we  pr^Er  i 
sowing  them  on  the  fallow,  where  their  success  is  less  precarious,  and  their  cultivation  take«  plan  « 
at  a  more  convenient  season.  As  to  our  smaller  farmers,  thev  are  usuall}^  too  poor  to  undertake  tb^  i 
labor ;  and,  moreover,  they  are  without  cxampleaof  this  cultivation,  which  ia,  nevertbdesi^  bec^r  > 
auited  to  them  than  to  establishments  of  larger  extent  { 

Turnips  require  a  sandy  soil  mixed  virith  clay,  rich,  and  neither  very'flry  nor  exposed  to  exce« 
of  moisture.  For  turnips  sown  after  harvest  (and  it  is  of  these  alone  that  I  am  laow  speakisc,  tb^ 
stubble  is'  plowed  superficially  as  soon  as  tne  rye  is  cut ;  this  labor  is  often  not  deferred  till  ^  , 
corn  is  boosed,  but  the  plow  is  passed  between  tne  stocks  of  grain.    A  strong  harrowing  is  liia  ( 

E'ven,  and  the  stubble  tnus  uprooted  is  collected  with  the  rake  and  burned.     vVhen  manure  is  te 
>  had,  it  is  put  upon  the  land ;  this,  indeed,  is  indispensable,  if  the  soil  has  not  been  pienccsi? . 
manured  for  the  rye  crop.    Soon  afterward  the  plow  is  again  used,  more  deeply  ;  then  tne  gnm  « 
is  harrowed,  and  the  seed  sown  as  regularly  as  possible,  the  qoantiw  used  being  about  lib.  .r  i 
1|  lb.  per  acre ;  fiuallv,  the  soil  is  once  more  harrowed,  and  then  rolled.    The  tnmips  sre  mm-  \ 
times  sown  after  the  first  plowing,  especially  when  the  soil  is  very  "^i!j'  ^^'  tbcy  do  ofA^ 
ceed  so  well  astliose  which  have  received  more  efficient  preparation.    The  sowing  must  be  ytr 
formed  as  early  as  possible,  that  the  soil  may  not  have  time  to  dry. 

When  the  turnips  have  put  forth  their  leaves  and  taken  root  firmly,  they  wna  w*e11  hanowc^  \ 
No  notice  is  taken  of  the  uprooting  of  a  very  few  weakly  plants  by  this  operution ;  thekmc^ 
these  is,  indeed,  favorable  to  the  growth  of  tne  rest    Wnerever  harrowing  ia  adopted,  it  i>  :t  i 
garded  as  indispensable  to  the  productbn  of  a  good  crop.    Those  who  cultivate  but  a  small  o 
tent  of  ground,  and  take  great  pains  with  it  have  the  larger  weeds  pulled  np. 

The  success  of  the  crop  is  altogeth#  dependent  on  a  fall  of  rain  soon  after  sowing.  Wbe£ 
the  latter  part  of  the  summer  is  dry,  the  sowing  turns  out  a  complete  failure,  the  young  plants  br 
ing  destroyed  by  aphides.  The  loss  of  the  seed  is,  however,  of  no  consequence,  and  the  labor  br 
stowed  on  the  soil  is  beneficial  to  the  followiag  crop.  Caterpillars  are  less  dangerous  to  late  tb« 
to  early-sown  turnips ;  they  may  be  destroyed  by  means  of  the  harrow  and  roller.  J 

When  the  turnips  are  too  thick,  the  smaller  ones  «re  palled  up  about  Michaelmas,  and  may.^- 
gether  with  their  leaves,  be  profitably  given  to  cattle.    The  larger  ones  are  left  in  the  grow  ^ 
November ;  they  are  then  gathered,  and  the  necessary  quantity  of  them  is  given  to  the  uve  «ork. 
the  leaves  not  being  cut  off;  the  remainder  are  stripped  of  tlieir  leaves,  and  stored  up  in  celltf^  ; 
or  in  heaps  covered  with  straw.  i 

If  it  be  impossible  to  boose  the  whole  crop,  part  of  it  ia  left  in  the  ground ;  the  larger  tanip«  ( 
only  beinp:  taken  np.  With  us,  they  are  most  commonly  left  in  the  gi;pand  during  winter;  ami «  ^ 
spring,  with  their  yoang  shoots,  they  afford  excellent  feed  for  sheep.  Sometimes  also  thev  are  feil  ( - « 
by  sheep  on  the  ground,  especially  when  they  have  not  attained  a  very  great  siae.  or  tne  re4|aK» 
amount  of  labor  cannot  be  bestowed  upon  them.  But  in  winters,  during  i^hich  there  is  a  ny» 
alternation  of  frost  and  tliaw,  turnips  are  sure  to  perish  in  the  ground :  hence,  it  is  always  deÄn-  ^ 
ble  to  house  as  many  of  them  as  possible.  / 

It  is  not  uncommon  to  obtain  a  crop  of  20  or  25  quintals  per  acre.  On  land  which  has  been  vk  { 
nured  expressly  for  the  crop  I  have  known  the  quantity  to  amount  to  40  quiutalsu  j 

Sometimes,  when  turnips  have  been  gatliered  in  December,  autumn  rye  is  sown  upon  tbelaod«  / 
but  the  soil  is  more  commonly  devoted  to  spring  grain,  for  the  growth  of  which  it  is  «ti> 
prepared. 

Tne  nourishment  afforded  to  the  soil  by  the  turnips  left  in  it  and  their  young  leaves»  i^  per- 
haps, an  equivalent  for  that  consumed  by  the  rest  It  is  said  that  this  method  does  not  hnpoven« 
the  land.  , 

Turnips  are  not  very  nutritioua  in  proportum  to  thehr  bulk;  but  they  furaiah  agreeablr^ 
wholesome  food  for  sheep  and  homed  cattle.  It  haa  aometimea  been  thought  that  turnips  ba^e 
given  an  unpleasant  flavor  to  the  milk  of  anunala  fed  upon  them ;  but  this  must  have  arisen  wsa. 
a  decayed  state  of  the  turnips  themselves,  or  their  leaves ;  otherwise  the  butter  made  with  ascb 
milk  has  a  flavor  equal  to  that  made  from  the  milk  of  cows  fed  upon  grass.  Turnips  seen  to  be 
adapted  to  increase  the  quantity  of  milk  rather  than  of  fat  though  in  England  great  BVBiben>«i 
catue  are  fattened  on  them.  It  u  reckoned  that  an  ox  should  have  per  day  a  thira  of  hia  weigK« 
(110-2) 


tanlML    For  the  feed  of  oows»  I  ooiuDder  100  lU.  of  tofnipt  equiralent  to  82  Iba.  of  hay.    The 
Tenr  larse  ElngUBh  taniips  contain  a  «nailer  qnanrity  of  nutriment  in  the  same  weight 

There  la  a  variety  of  thia  vegetable  called  the  stuboU  tamip :  it  is  cloflely  allied  to  tlie  common  tur- 
nip both  in  iu  natore  and  mode  of  coltivalion.  It  is  sometimes  sown  on  rye-stnbble,  bat  more  (re- 
qaently  on  the  Callow.  The  amallneas  of  these  tomips  renders  them  too  costly  to  allow  them  to  be 
need  for  feedmg  cattle ;  bat  tbey  are  in  request  as  an  agreeable  dish,  and  fet^h  a  hi^h  price.  The 
cultivation  of  these  turnips  is  very  profitable  to  the  small  farmer.^  who  cultivates  tbem  with  the 
help  of  his  family,  and  cleans  them  tor  sale ;  but  they  are  proportionably  dlBadvantageous  to  the 
large  proprietor ;  it  has  not  even  been  found  advantageous  to  raise  them  for  home  consumption  It  is 
not  true  tnat  these  tomips  reauire  a  peculiar  kind  of  soil,  to  be  met  with  in  certain  locahties  only ; 
evecy  clayey  sand  which  is  light,  clean,  and  well  stored  with  old  nutritive  matter,  agrees  wnh 
diem  perfectly  well 

Tumip-seed  should  not  be  gathered  from  plants  which  have  been  in  the  ground  aU  the  winter, 
and  flowered  early  in  spring ;  at  all  events,  tnis  should  not  be  done  many  times  in  soccession ;  for 
the  turnips  will  then  oeoome  smaller  and  smaller,  and  ultimately  quite  insignificant  in  size ;  so 
that,  like  rape  cultivated  for  the  extraction  of  oil,  they  will  soon  act^uire  a  mere  cvlindrical  root 
On  the  other  hand,  the  disposition  to  produce  large  turnips  is  tramnnitted  through  die  seed  wlien, 
in  addition  to  other  lavorable  circumstances,  it  is  collected  from  turnips  of  the  largest  size,  which 
have  been  chosen  for  the  purpose,  preserved  from  cold  in  winter  in  pits  or  cellars,  and  replanted 
in  spring.  It  has,  however,  been  ooeerved  that  turnips  raised  from  such  seed  are  peculiarly  sensi- 
tive of  frost ;  and  in  England,  as  this  disposition  is  regarded  with  considerable  apprebenaion,  the 
seed  is  from  time  to  time  collected  from  turnips  whicn  have  been  sown  late  in  tne  season,  and 
passed  the  winier  in  the  ground,  after  having  been  carefully  hoed. 

Attempts  have  also  been  made  to  sow  turnips  with  late  tares,  the  latter  having  been  sown  in  drills 
and  hanrowed,  and  then  cut  in  Uie  green  state.  It  is  said  that  the^  turnips  being  thus  cleared  of  ' 
weeds  yield  a  good  crop.  This  may  have  happened  in  one  or  two  instances  when  the  tares  have 
been  accidentuly  destroyed  by  an  early  frost ;  otherwise  I  should  fear  that  tares  cut  while  young 
would  shoot  up  again  too  strongly  to  leave  the  necessary  room  for  the  turnips.  Buckwheat  would 
be  better  adapted  than  tares  for  this  purpose. 

Turnips  admitting  of  Transflantation — TumijhCahhage, 

This  is  a  descendant  of  the  hmuiea  oleraeea ;  botanials  distinguish  by  the  name  of  nttpo 
bnusiea  that  particalar  variety  which  forma  its  root  under  ground,  and  is  usually  cultivated  on  an 
extensive  scale. 

This  variety  itself  is  divided  into  severs!  subvarietiee:  it  might  indeed,  be  poosibla  to  produce 
varieties  out  of  number,  by  selecting  the  seed  of  plants  which  exhibit  neculiar  characters.  The 
several  varieties  sre  distinguished  by  their  color,  which  in  some  is  per^tly  white,  and  in  others 
yellowish.  The  color  is,  however,  not  always  ptermanent;  so  that  yellowish  plants  are  often  pro- 
duced from  seed  taken  from  a  white  one,  and  vice  ver§a.  They  dinar  also  in  substance :  some  are 
firm  and  compact ;  others  soft  and  spongy.  These  latter  qualities  are  more  permanent ;  they  con- 
tinue the  same  even  when  the  color  changes  The  severs!  varieties  are  also  distinguished  by  ex- 
ternal appearance  by  their  base  and  their  sleBi,  so  that  they  may  be  recognized  at  a  glance. 
These  dimsrenoes,  however,  scarcely  admit  of  verbal  explanaUon,  for  they  exist  not  in  kind  but  in 
degree. 

The  kind  of  turnip  so  much  prized  in  England  under  the  name  of  8wedi$k  turnip  or  ruta-btiga, 
and  extensivefy  cultivated  in  Germany,  is  also  a  variety  of  the  same  species ;  its  character  can  be 
distmguished  only  by  sight  or  taste. 

Turnips  of  this  description  require  a  soil  more  argillaceous  than  that  which  is  most  congenial  to 
turnips  properly  so  called,  viz.,  tnose  which  do  not  admit  of  transplantation.  This  is  particularly 
the  caae  with  the  heavier  varieties,  which  are  usually  white.  On  a  dry  sandy  soil,  they  remain 
small,  and  yield  but  a  scanty  produce.  The  more  porous  kinds  thrive  better  on  a  sandy  soil ;  but 
the  one  which  accommodates  itself  bent  to  such  land  is  tlie  Swedish  turnip.  The  advantage  of 
this  plant  mainly  consists  in  its  thriving  on  such  a  soil,  and,  moreover,  attaining  a  considerabre  size ; 
we  must,  however,  observe  iu  addition  that  it  is  sweeter  and  more  agreeable  to  tlie  taste  tlian  the 
other  varietiea  Otherwise,  I  do  not  think  that  it  is  so  nutritious  as  the  more  compact  and  usually 
white  variety,  though  the  latter  is  too  hard  to  be  used  for  domestic  purposes  For  strong  land, 
I  should  recommend  tlie  cultivation  of  this  variety,  but  on  light  land,  tnat  of  the  ruta-baga,  because 
it  yields  a  larger  produce. 

Many  gardeners  have  maintained  that  the  ruta-baga  is  identical  with  the  yellow  turnip-cabbage, 
which  has  been  so  long  known ;  but  the  farmer  is  distin^aished  by  its  taste,  and  in  an  economical 
pomtof  view,  chiefly  by  thriving  on  sandy  soils,  and  resisting  frost  well ;  whereas  the  yellow  tur- 
nip-cabbage is  the  most  deUcate  of  all  plants  of  this  kind. 

The  mode  of  cultivation  is  the  same  for  sll  these  varietiea  When  the  soil  is  not  already  well 
stored  with  nutriment,  it  must  be  strongly  manured,  and  Üie  dung  well  mixed  by  two  plowings 
at  the  least 

The  seed  is  sown  either  on  the  spot  where  the  plants  are  to  attain  their  fall  growth,  or  in  seed- 
beds, from  which  they  are  afterward  to  be  removed  to  the  place  prepared  for  them :  they  Im^  trsna- 
planling  very  weU. 

In  the  former  case  the  sowing  takes  place  from  the  middle  of  May  to  the  middle,  or,  if  necessa- 
ry, to  the  end  of  June.  It  is  not  advisable  to  sow  earlier,  for  the  plants  will  then  be  inclined  to 
run  to  seed  in  autumn,  and  tlie  roots  to  become  woody.*  If,  however,  transplanting  be  preferred,  it 
is  better  to  sow  as  eariy  as  April,  for  the  plants  are  much  retarded  by  transplantation.  They  thrive 

*  I  know  not  bow  to  designate  in  any  other  manner  the  state  which  the  turnips  assume  when  the  for- 
mation of  hollow  cells  takes  plaee,  and  the  dimlnation  of  fluid  matter  causes  the  fibres  tobeoome  more 
closalx  packed.    Our  peasants  denote  this  stale  by  the  epithet  eoHaee,  [Fnndi  TVans 


panicolariy  well  when  sown  or  planted  on  ridgee,  bat  it  is  then  somewhat  Boce  difflenk  to  keep 
them  clear  of  weeds.  In  other  cases,  they  are  caltivated  with  the  horse-hoe,  and  ■fierwara 
earthed  ap,  bat  only  to  a  slight  extent ;  otherwise,  the  moald  woold  coTor  their  leavea.  Toward 
Üie  middle  of  September  they  may  be  stripped  of  their  leares,  and  will  thos  yield  an  aboadaat 
sapply  of  fodder. 

Tomips  of  this  class,  especially  the  rata-bagas,  are  more  capable  than  the  othersof  resisting  the 
effects  of  cold :  the  best  mode  of  keeping  them  woald  be  to  leave  them  in  the  groand  alter  it  had 
been  well  drained,  were  it  not  that  they  show  themselTes  above  the  sarfaoe,  and  are  in  copoe- 
qaence  very  liable,  when  left  in  the  field,  to  be  taken  ap  by  men  ^r  devonred  by  animals,  both  wild 
and  domestic.  When  they  are  kept  in  store-boases,  or  in  heaps,  there  is  more  fear  of  their  becom- 
ing heated  and  pntrefying,  than  or  their  being  iinnred  bv  finost  They  are  not  easily  destroyed  by 
by  cold :  they  still  continae  good  after  a  thaw,  tbongh  tney  are  certainly  more  sensible  to  add  m 
this  state  than  when  left  in  the  ^nnd  with  all  their  roots;  and  to  a  certain  extent,  continaiB^  ID 
vegetate.    'When  collected  in  pits  or  cellars,  they  are  veiy  likely  to  rot. 

That  portion  of  the  crop  which  remains  nnoonsamed  at  the  beginning  of  the  new  ^ 
advantageously  deposited  in  haras  or  store-hooses»  arranged  in  layers  separated  by 
will  then  be  no  fear  of  injar^  from  ftost. 

The  nrodace  of  those  varieties  of  the  tarnip  which  bear  transplanting,  and  espedaUy  of  the 
Swediso  variety,  is,  when  no  accidents  interfere  with  it,  greater  perhaps  than  that  of  any  odier 
vegetable  of  this  description.  I  have  myself  gathered  from  land  not  penectlv  mannred,  as  mach 
as  240  Scheffels  (fall  measare)  per  acre :  the  weight  of  this  is  about  84,000  lbs.  exclaäve  of  ifae 
leaves.  Bat  I  have  also  met  with  frequent  failures  in  the  culture  of  these  turnips,  and  have  seen 
them  injured  by  plant-lice,  by  the  caterpillar  which  attacks  the  cabbage,  and  also  by  that  -which 


attacks  ^e.  The  last-mentioned  insect  is  particularly  fond  of  this  plant :  and,  in  1810,  in 
qaence  of  the  drouth  which  took  place  at  the  end  of  the  summer,  it  attacked  all  the  plants  of  this 
description.  The  attacks  of  insects  render  the  cultivation  of  these  vegetables  much  more  precaxioes 
than  that  of  potatoes  or  beet 

According  to  the  analyses  of  EinhoC  the  quantitv  of  nutriment  in  the  Swedish  tarnip  is^  to 
that  of  the  common  turaip,  as  15  to  18.  a  result  which  is  in  accordance  with  those  of  experi- 
ments made  on  the  fattening  of  cattle  with  these  vegetables :  compared  with  that  of  potatoes  it  is 
as  15  to  85 

Plants  of  this  class  are  eaten  with  avidity  by  cattle  of  all  kinds,  and  have  great  infloence  oa  the  ,  i 
secretion  of  milk.    When  not  in  a  state  of  putrefaction,  they  do  not  impart  an  onpleasant  flavor  lo 
the  milk. 

These  oonsiderations  speak  loudly  in  favor  of  the  caltivation  of  the  vegetables  ander  considen- 
tion,  provided,  however,  we  do  not  place  oor  whole  reliance  upon  them ;  for  it  mast  be  remem- 
berea  that  they  are  liable  to  accidents. 

The  taraip-cabbage,  distinguished  in  botanioal  language  by  the  name  of  Brassica  ottraem  ; 
var.  rong^ylades,  also  belongs  to  the  same  family.  SeveraTvarieties  of  it  are  cultivated  in  gaitdens  : 
it  is  better  adapted  for  culinary  purposes  than  to  furnish  food  for  live  stock.  Some  peraons  reooa»- 
mend  its  cultivation  as  a  field  crop  for  this  latter  purpose,  because  it  is  easily  gathered  and  cleaned 
during  winter,  its  turnip  being  wnoUy  fonned  above  groand.  I  have  seen  a  variety  whose  toraip 
was  more  cylindrical,  some  or  the  plants  bearing  small  heads  of  cabbage.  This  must  cettainly 
have  been  a  cross  between  the  common  cabbage  and  the  turnip-cabbage. 

With  regard  to  cultivation,  this  plant  does  not  difler  from  tliose  already  iRM>ken  of;  bot  it  re- 
quires a  strong  soil,  well  manured,  and  particulariy  well  caltivated ;  the  same  kind  of  sou,  in  sfaon, 
as  that  required  for  cabbages. 

Common  Red  and  White  Cabbage  {Brassica  oleracea  ;  Tar.  Capitata). 

There  are  several  varieties  of  this  plant:  I  do  not  here  speak  of  those  which  are  cultivated  in 
nrdens,  but  of  the  common  smooth  cabbage.  This  latter  also  exhibits  considerable  diversity  m 
form,  size,  and  color:  it  is  either  white,  red,  or  tinged  with  a  mixture  of  both  colors:  in  shape  it  is 
sometimes  flattened,  sometimes  tapering  to  a  point;  in  the  latter  case  it  is  called  the  sugar-loaf 
cabbage.  There  are  some  kinds  of  cabbage  which,  when  cultivated  on  a  proper  soil  and  widb 
due  attention,  will  form  heads  weighing  from  80  to  30  lbs. :  it  is  said,  indeed,  that  their  weklit 
sometimes  amounts  to  80  lbs.  Other  kinds,  and  particularly  the  sugar-loaf  cabbage,  seldom  we^gh 
more  than  3  or  4  lbs. ;  thoagh  some  heads  may  attain  the  weight  of  6  or  7  lbs.  Manv  persme  look 
upon  those  kinds  of  cabbajge  which  grow  to  a  large  size  as  highly  advantageous^  and  sre  even  at  a 
loss  to  imagine  why  cultivators  in  general  rest  contented  with  the  smaller  kinds.  But  any  one 
who  is  practically  acquainted  with  the  two  varieties,  and  examines  them  vrith  due  considenuion, 
will  certainly  give  the  preference  to  the  smaller.  The  lam  cabbage  not  onlv  requires  a  very  rich 
soil,  but  a  proper  re^fulation  of  the  interspaces,  to  the  width  of  four  feet  in  all  directions  for  the  very 
largest,  and  three  feet  for  the  next  in  size :  consequently,  only  nine  plants  of  the  fonner,  and  six- 
teen of  the  latter  can  be  grown  on  a  square  perch.  The  small  variety,  particulariy  the  sogar-loaf 
cabbage,  succeeds  admirably  in  rows  placed  at  intervals  of  two  feet,  the  plants  being  set  six 
inches  apart  in  the  rows ;  so  that  54  planu  grow  on  a  square  oerch.  It  is  almost  sure  to  attain  ita 
fail  development,  while  the  other  often  remains  weak  and  sickly:  it  also  becomes  more  cocnpoct, 
and  is  more  easily  preserved.  As  cabbage  plants,  even  when  treated  with  the  greatest  care  and 
in  a  state  of  active  vegetation,  are  liable  to  be  destroyed  by  the  larvs  of  the  cockchafer  and  the 
mole-cricket,  there  remains  a  large  vacant  space  on  the  jg;roand  when  a  plant  of  the  larger  vario^ 
disappears  from  this  caase ;  whereas,  amoiig  those  which  are  planted  at  small  distances^  the  loaa 
of  an  individual  plant  is  scareely  noticed. 

The  cabbage  requires  a  clay ev  soil  in  excellent  condition,  or  well  impregnated  with  humoa,  and 
in  a  damp  situation.    This  orgillaceoas  soil  must  be  carefally  and  repeatedly  mingled  with  wan 
and  active  manures;  and.  if  possible,  before  the  last  plowing,  sheep  should  be  penned  on  it,  or 

should  be  watered  with  drainmgs  from  the  stable.    Bat  even  rich  soils  well  supplied  with  * 

04) 


require  maniiriiig  before  Hbej  are  used  for  nUng  cabbagefl ;  the  uttrare  ia,  boweTer,  intended  to 
act  rather  as  a  •oTveot  than  aa  a  eoarce  of  noariahment  In  treating  of  tlie  ooltnre  of  hoed  crope  in 
ffeoeral  we  l&ave  said  all  tliat  is  necessary  on  the  rearing  and  transplantatioB  of  the  seedlings. — 
Cabbages  may  also  be  sown  on  the  spot  which  they  are  to  occupy  during  the  wliole  time  of  their 
growth,  the  supernumerary  plants  being  removed  by  boeing:  but  this  method  is  scaroely  practi- 
cable exceptmg  on  very  clean  land.  Great  care  must  be  taken  to  raise  the  seedlings  in  good  lime, 
80  that  the  transplanting  may  be  performed  in  May,  during  fitvoreble  weather. 

Cabbages  must  be  cultivated  with  the  horse-hoe,  and  men  earthed  up  at  difierent  tiaaes,  until 
their  leaves  cover  the  whole  surface  of  the  ground.  It  is  sometimes  neeessary  to  ouHivate  the  soil 
quite  close  to  the  plants,  and  destroy  weeds  with  the  hand-hoe. 

The  cabbage  may  without  ii^urv  be  stripped  of  ito  leaves  as  soon  as  it  begins  to  shed  them,  but 
not  before.  When  this  has  been  done.  It  is  useful  to  earth  it  up  again ;  nev^  leaves  will  then  be  put 
forth. 

The  heads  are  plucked  or  cut  toward  the  end  of  Octolwr ;  sometimeB  even  later.  It,  however, 
in  consequence  or  wet  weather,  they  should  begin  to  break,  the  gathering  must  take  plane  earlier 
in  the  season.  The  stump  is  left  standing  togetoier  with  the  outer  leaves,  or  the  stom,  which  are  af- 
terward taken  as  they  are  wanted  to  feed  the  cattle.  When  there  is  a  great  abundance  of  theae 
■tomps,  they  may  be  consumed  on  the  ground  by  the  eattle. 

There  is  perhaps  no  other  plant  whose  produce  is  so  ^at  as  that  of  the  cabbage  when  ^wn 
en  a  soil  adapted  to  its  nature.  Crops  have  been  obtained  of  which  the  head»  etone  weighed 
more  than  900  quintals  pet  acre :  300  quintals  per  acre  is  by  no  means 


ans  extraordmarv.    The  oab- 
advantage  by  caltivEtore  who 


bage  is  usually  cultivated  for  sale,  and  may  inaeed  be  sold  to  great 

possess  land  well  suited  to  its  growth,  and  situated  in  countries  where  it  is  not  abandant  Bat  the 
cabbage  may  also  be  advantageously  cultivated  solely  as  food  for  cattle,  provided  the  soil  be  well 
adapted  to  it;  notwithstanding  that  six  quintals  of  cabbage  are  required  to  fnnish  aa  mnoh  nutri- 
ment as  one  quintal  of  hay,  or  two  quintals  of  potatoes.  When  given  in  abundance,  cabbages 
are  well  adapted  for  iattenmg  cattle  of  all  kinds,  and  produce  large  quantities  of  milk.  If  the  rot- 
ton  leaves  be  thrown  away,  milk  and  batter  thus  produced  Will  oave  a  pleasant  grassy  flavor^ — 
Cabbages  are  considered  very  useful  for  ewes  which  have  lambed. 

Aooording  to  the  mean  of  my  experiments,  an  ox  which  is  being  fitttened  ooneumes  (per  day) 
fiom  150  to  180  lbs.  of  cabbages;  a  sheep,  12  lbs. 

But  the  cabbage  is  very  difficult  to  preserve  during  winter.  For  even  vrfaen,  by  exposure  in 
the  open  fkid,  it  oas  been  attacked  bv  frost  in  all  its  part%  and  is  yet  not  spoiled  when  the  thaw 
comes  on,  it  nevertheless  suflbrs  considerable  bss  by  the  rotting  or  its  outer  leaves.  It  cannot  be 
kept  in  cellars  or  warm  places,  for  it  soon  roU  there.  The  best  mode  is  to  leave  it  on  its  stem,  to 
be  taken  when  wanted ;  endeavoring,  however,  to  have  it  conanmed  in  the  early  part  of  the  win- 
ter. Making  it  into  »aur  kraut  for  cattle  is  a  very  good  plan,  but  veiy  tedioui^  and  incapable  of 
application  on  a  large  eoale. 

The  cabbage  is  exposed  to  varioua  accidents:  to  plantUoe  in  ito  infancy;  to  honey  dew ;  after 
which  it  is  again  attacked  by  another  species  of  plant-lice :  to  worms  which  attack  its  roots :  and 
to  eaterpiUare  wh»h  attach  themselves  to  iu  leaves  and  devour  them,  sometimes  completely  de- 
stroying the  pUmt  These  various  enemies  do  not,  however,  wage  war  upon  it  to  so  great  an  ex- 
tent in  the  open  field  as  in  gardens^ 

Carrots. 

The  culture  of  this  dant  for  feedmg  cattle  is  practiced  not  onlv  in  England  and  Belgium,  but  al- 
so in  various  parte  of  Germany,  and  acknowledged  to  be  very  advantageous^  provided  the  necessa- 
ry care  and  ubor  can  be  bestowed  upon  it  The  care  required  is^  however,  greater  than  that 
which  is  requisite  for  any  other  plant  of  this  kind. 

There  are  several  varieties  of  the  carrot,  but  they  are  distingnisbed  from  one  another  merely  by 
sbe  and  color.  Tlie  smaller  kinds»  usually  aown  m  gardens  or  hot-beds  for  the  sake  of  obteining 
an  early  crop,  are  not  looked  upon  as  well  adapted  tor  the  purposes  of  AgricuUure ;  for  which,  on 
the  contrary,  those  varieties  are  most  in  request  which  are  disposed  to  grow  very  thick  and  long. 
Some  carrote  are  of  an  orange  color ;  others  of  a  pale  yellow:  the  largest  that  I  have  seen  have 
been  of  the  latter  kind. 

Carrote  require  a  light,  and  therefore  a  sandy,  soil ;  but  it  must  be  fertile  to  the  depth  of  at  least 
a  foot  When  this  latter  condition  is  fulfilled,  carrote  will  thrive  very  well  even  though  the  field 
should  be  cut  off  from  all  access  of  moisture. 

'  A  soil  of  this  deacriptfon  requires  no  fSeurther  cultivatkm  with  the  pbw.  If  it  has  been  once  plowed 
to  the  depth  of  a  foot,  an  operation  which  cannot  be  bener  perfotmed  than  with  a  double-plow,  it 
wiU  be  m  a  stete  of  suflScient  preparation.  The  soil  must,  however,  be  perfectly  free  from  dogs'- 
nass,  and  all  other  weeds  which  multiply  by  their  roote  If  this  be  not  the  case,  the  weeds  must 
Be  destroyed  by  two  or  three  superficial  plowings.  It  is  for  this  reason  that  carrote  are  often  cul- 
tivated after  other  weeded  crops,  by  which  the  soil  has  been  already  cleaned.  The  deep  plowing 
is  given  and  the  soil  completely  prepared  in  autumn,  in  order  that  it  may  sink  down  during  win- 
ter, and  the  seed  be  sown  as  early  as  possible,  even  before  the  winter  is  over,  and  while  the  snow 
remains  on  the  ground.  4 

If  the  soil  be  still  rich  in  nutritive  matter,  it  will  not  require  manuring ;  but  if  it  be  exhausled, 
the  sparing  of  manure  is  a  fiilse  economy,  Icir  it  will  occasion  a  considerable  diminution  of  the  orop^ 
even  though  the  labor  of  cultivation  may  be  the  same.  After  sowing,  a  quantity  of  dung,  either 
very  rotten,  or  else  tenacious  and  full  of  straw,  mnat  be  spread  on  the  soil;  when  the  carrote  soring 
up,  the  residue  of  this  dune  must  be  removed  with  the  zake.  Many  caltivatoxs  have  founa  thu 
method  perfectly  successful. 

The  sowmg  of  carrote  is  attended  with  some  difficulty,  for  the  seed  is  much  disposed  to  stick  to- 
gether.   It  must,  therefore,  be  forcibly  robbed  between  die  hands ;  otherwise  it  will  fall  m  lumps,. 
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Bot  even  after  this  tritandoD,  the  gndns  will  tometimea  remain  adhering  to  one  aaodier:  the  beit 
mode  of  prooeeding  in  auch  a  caae  ia  to  mix  them  with  wood-ahaTinn,  rab  them  well  together, 
and  then  aow  them.  The  qoantity  of  aeed  ia  3|  Iba.  per  acre ;  thia  wiU  certainly  be  aolBcieBt  if  it 
bewellapread. 

The  cultivation  of  carrota  ia  certainly  mnch  facüit&ted  by  drilling ;  bat  I  have  always  Ibsnd  thia 
operation  düBcolt,  on  account  of  the  diapoaition  which  the  seed  haa  to  atick  together.  The  yoons 
planU  thoa  aown  grow  in  tniU  very  doae  together,  and  the  thinning  of  them  occasbns  a  great  de^ 
oftnmble. 

The  aeed  mnat  be  hot  very  ■lightljjr  covered.  In  wet  weather,  it  wül  penetrate  the  groand  apa^ 
taneooalv :  in  dry  weather,  the  aoU  la  firat  harrowed,  then  the  aeed  ia  aown,  and  laatly,  the  roOer 
ia  paaaed  over  the  «nriace. 

The  aeed  remaina  a'long  time  in  the  groand  before  it  apringa  ap,  especially  when  Ita  gemina- 
tioii  ia  not  favored  by  damp  and  worm  weather ;  tlie  young  plants  then  grow  ap  in  a  very  weak 
atate.  In  aach  a  caae  the  aoil  becomes  covered  with  weeda  before  the  planta  make  their  appear- 
anoe,*  and  the  deatroction  of  these  weeds  is  absolately  necessary. 

&omB  oaltivators  have  sacceedcd  in  almost  wholly  saperKding  this  labor  by  meana  of  harrow- 
ing ;  bat  they  mast  have  been  pecaliarly  fortanate  in  choosing  the  precise  moment  when  the  weeda 
ooold  be  completely  destroyed  by  this  operation,  without  ii\jary  to  the  young  plants  Joat  emerging 
from  their  aeed. 

When  the  canota  ahow  themselvea  by  their  cat  leavea,  it  is  indispenaably  oeceaaaTy  to  rake, 
hoe,  and  thin  them  :  the  hoeing  muat  be  repeated  twice  at  least  By  the  first  operation  the  ear- 
rota  are  left  aomewhat  too  close  together ;  but,  by  the  second,  they  must  be  thinned  till  they  are  at 
least  nine  inchee  apart  It  is  almost  incredible  to  what  an  extent  the  aoccess  of  the  cairou  de- 
pends on  the  performance  of  this  operation.  I  have  repeatedly  made  a  comparative  experiment, 
and  seen  others  do  the  same,  by  treating  one-half  of  a  field  according  to  the  gudauer/  method, 
that  is  to  say,  first  polling  up  the  weeds  and  then  a  portion  of  the  carrots  to  thin  them — and  hoen^ 
the  other  half  at  the  proper  time.  The  portion  treated  by  this  latter  method  yielded  at  least  three 
limes  as  much  as  the  other.  But  the  hoeing  of  carrots  requires  practice  and  attention,  and  there- 
ibre  renders  their  cultivation  difficult  and  costly. 

It  ia^  however,  worth  the  trouble ;  for,  by  meana  of  it,  the  crop  of  carrota  may  be  made  to 
amount  to  300  achefiels  per  aero,  and  even  more. 

If  it  be  impossibte  to  devote  so  much  attention  to  the  cultivation  of  the  carrots,  we  most  oontem 
oarselves  wtth  smaller  prodoce.  In  such  a  case,  it  is  better  to  sow  them  among  some  other  plau. 
and  take  them  as  a  aeoond  crop :  they  are  well  adapted  for  this  purpose,  amce  they  do  not  spread 
till  die  latter  part  of  summer.  They  are  oaoally  sown  among  poppies^  which  are  removed  m 
tolerably  aood  time.  After  poppies,  early  flax  is  best  adapted  ior  sowing  with  carrots,  becaoae, 
when  pulled  up,  it  leaves  the  soil  clean  and  light  for  them.  It  is  also  said  that  carrota  may  be 
aown  among  rye ;  but  if  so,  it  muat  be  neceasary  to  hoe  the  atubble  immediately  after  harveai,  is 
order  to  remove  it ;  and  leave  to  the  carrota  a  sufficiency  of  room  and  a  lightened  aoiL  Thia  op- 
eration ia  required  in  ao  buay  a  season  that  I  have  not  yet  been  able  even  to  try  it ;  if  it  were 
omitted,  the  caneCs  would  certainly  fail.  It  will  be  understood  thai  carrots  sown  among  other 
plants  require  a  richer  soil  than  when  sown  by  themselves. 

The  leaves  of  carrots  are  cut  at  Michaelmas ;  but  cattle  do  not  like  them ;  they  even  preisr  po- 
tato h«nlm- 

Carrota  are  best  taken  up  with  an  iron  fork ;  the  leavea  are  usually  cut  wiüi  a  scythe.  Qotae 
persons  say  that  tney  keep  better  when  the  tops  are  removed  by  twisting.  It  is  certainly  at  the 
point  of  separation  that  carrots  usually  begin  to  rot :  it  is,  therefore,  proper  to  allow  thia  part  to 
dr^  and  cicatrize  before  the  carrots  are  taken  to  the  store  in  whidi  they  are  to  be  kept  dormg  the 
winter.  It  is  advisable  also  to  leave  the  carrots  for  a  certain  time  on  tne  ground,  in  small  heapa^ 
in  order  that  they  may  be  washed  by  rain. 

Carrots  are  not  injured  by  moderate  frost;  but,  when  severely  attacked  by  it  they  are  very  apt 
to  rot  after  a  thaw.  On  the  other  hand,  when  they  are  put  in  large  heaps  and  kept  veiy  warm, 
they  soon  ferment  and  rot  It  is,  therefore,  somewhat  difficult  to  keep  them  during  winter.  The 
saibst  method  is  to  place  them  in  layers  alternating  with  straw,  either  in  cellars,  or  in  stacks  «v 
heapi^  which,  on  the  approach  of  severe  cold,  are  covered  with  straw  and  then  with  earth,  in  the 
same  manner  as  potatoes ;  care  must  be  taken  to  admit  the  air  as  soon  as  the  weather  becomes 
mild.    When  carrota  are  kept  in  pits,  it  is  not  safe  to  put  more  than  a  iew  bushels  to^edier. 

Carrota  afford  excellent  nourishment  for  all  kinds  ot  live  stock.  For  this  purpose  äey  are  bet- 
ter than  any  kind  of  turnip,  and,  according  to  the  experience  of  many  agnculmrista,  they  agi^e 
very  well  with  pixs ;  the^  are  even  aomewhat  auperior  to  potatoea,  which,  nevertheleas,  contaia 
a  great  quantity  of  aolid  food.  In  my  part  of  the  country,  they  are  regarded  as  absolutely  the  best 
food  that  can  be  fed  to  pigs.  An  anon^ous  writer  in  the  "  German  Agricultural  Gazette,'*  haa 
lately  maintained  that  carrots  are  injurious  to  the  formation  of  milk  in  horoed  cattle.  It  isacareely 
conceivable  bow  data  assumed  at  haaord  could  produce  ao  much  effect  aa  those  of  dw  andior  in 
question  have  produced.  Other  persons,  however,  relying  on  their  own  experience,  have  sac- 
cessfully  refuted  the  assertion.    Carrots  have  a  highly  benefieial  ^eet  upon  ntiUt  / 

It  has  long  been  known  in  our  couitr^  that  carrots  are  eageriy  eaten  by  horses,  and  are  very 
wholesome  for  them ;  in  consequence  or  which  they  have  been  adopted  as  a  remedy  for  horses 

*  To  avoid  this  ineonvenienee,  and  gsin  more  time  for  preparing  the  toil  imanded  for  the  cantMs,  I  am  is 
die  hsbit  of  spreading  the  seed  (after  u  hss  been  nabbed  between  the  hands  in  the  manner  «bore  desct3fac4. 
Mad  mixed  with  shavinn)  on  a  table  la  a  warm  place,  but  protected  from  the  direct  ray«  of  the  son.  It  is 
Aen  oonstandy  watersaWith  ■table-drainings,  for  8  or  10  days,  in  order  that  it  may  be  ready  to  germioais  ^ 
soon  aa  it  is  put  into  the  around.  To  prevent  the  upper  portion  of  the  seed  thus  spread  out  from  dzylag  (oe 
quiekly,  and  beeoming  Mteriorated,  instead  of  germinating,  I  cover  it  with  a  small  quantky  at  aahrs.  by 
which  means  the  moisture  la  more  completely  retained.  I  also  take  care  to  keep  the  seed  coostamiT  mrtsi 
ened  up  to  the  time  when  it  is  put  into  the  ground,  and  then  to  eorer  it  up.  [JVssci  TVwifL 
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which  hvre  heen  overheated.  Bat,  as  I  have  ohaerred  in  the  first  Tolame  of  my  "  Bnglish  Agri- 
cnhore/'  the  English,  and  particalariy  the  Baffolk  caltiTators,  were  the  first  to  ahow  that  hones 
may  be  kept  in  toll  vigor  for  six  months  upon  this  food,  althoagh  they  are  empIo\'ed  in  the  moat 
laborious  occnpation.    A  horse  requires  70  or  80  lbs.  of  carrots  per  day,  besides  8  lbs  of  hay. 

The  Parsnip. 

This  plant  requires  for  its  complete  success  a  soil  even  richer  and  more  humid  than  that  required 
for  the  carrot  Its  cultivation  is  almost  entirely  similar  to  that  of  the  canot,  but  somewhat  easier ; 
for  the  parsnip  gains  strength  more  quickly,  soon  puts  forth  its  lar^  leaves,  and  is  not  so  easily 
choked  by  weeds.  It  is  also  more  easily  drilled,  necanse  its  seed  is  more  uniform.  But  it  abso- 
lutely requires  thinning,  without  which  it  gains  but  little  strength. 

On  a  nch  soil  well  fitorcd  with  humus,  the  produce  of  the  parsnip  surpasses  even  that  of  the 
carrot.  In  point  of  nutritive  power  these  two  plants  are,  perhaps,  equal ;  some  persons  even 
think  that  the  parenip  has  the  advantage  in  this  reepecL 

An  advantage  which  the  parsnip  possesses  over  all  other  root- vegetables,  is  that  when  left  in 
the  ground,  it  completely  withstands  the  attacks  of  frost  so  that  it  may  be  kept  for  spring  con- 
sumption. It  therefore  deserves  more  attention  than  it  has  hitherto  received.  Vide  "  Annaien 
des  Ackerbaues,"  bd.  iii.  s.  294. 

Parsnips,  as  well  ^s  carrots,  may  be  sown  among  other  plants. 

The  abundant  leaves  of  the  parsnip  are  very  grateful  to  cattle,  and,  if  I  can  trust  the  limited  ex- 
periments which  I  have  made  upon  this  subject  increase  the  secretion  of  millc  It  might  there- 
fore, be  advantageous  to  rnltivaie  tliis  plant  merely  for  its  stalks,  which  always  grow  again  ailer 
being  cut  and  take  root  almost  as  easily  as  weeds. 

Maize,  or  Indian  Com  {Zea  mats). 

This  plant  belongs  by  its  nature  to  the  cereal  grasses,  and  by  its  cultivatwn  to  hoed  crops:  it  is 
for  the  latter  reason  that  we  treat  of  it  in  this  place. 

Maixe  requires  a  warm  and  rich  soil,  the  former  qualit^r  being  requisite  in  proportion  to  the 
coldness  of  the  climate  in  which  the  plant  is  grown.  A  soil  which  is  both  sandy  and  calcareous, 
and  mixed  with  a  small  «quantity  of  argillaceous  matter,  is  better  adapted  for  maize  than  a  tena-  , 
cious.  plastic  clay ;  especially  if  the  former  be  well  supplied  with  manure.  For  the  cultivation  of 
this  plant  the  land  should,  if  possible,  slope  toward  the  south,  and  be  sliellered  from  the  north- 
west wind.  The  culture  of  maize  is  much  less  precarious  in  southern  climates ;  it  may,  however, 
succeed  in  ours,  provided  we  are  not  frightened  by  fiulure  in  cold  summers.  lu  1805,  the  larger 
variety  failed  altogether  in  this  country,  and  the  smaller  scarcely  attained  maturity.  In  1810,  the 
cold  which  happened  toward  the  end  of  summer  caused  the  maize  to  fail. 

The  varieties  of  maize  are  innumerable;  but  they  are  not  permanent  and  easily  blend  one  into 
the  other.  The  color  of  the  seed  is  particularly  changeable ;  but  in  an  economical  point  of  view, 
this  appears  to  be  a  matter  of  indifference :  diversity  of  size  is  of  more  consequence. 

The  maize  which  is  cultivated  in  tlie  Southern  States  of  North  America  grows  to  an  enormous 
nze.  In  one  experiment  made  with  this  variety,  some  seed  was  town  in  a  bed  which  was  situated 
on  the  south  side  of  a  house,  and  had  heen  plentifully  manured  Tor  the  cultivation  of  flowers.  The 
maize  reached,  with  its  male  flowers,  the  windows  of  the  second  story,  a  bight  of  at  least  eighteen 
feet  It  was  a  magnificent  plant ;  but  although  the  summer  was  tolerably  warm,  not  a  single 
grain  ripened.    This  variety  is,  consequently,  quite  unfit  for  cultivation  in  our  country. 

The  variety  most  frequently  cultivated  in  Europe  is  that  called  the  large  maize:  when  success- 
ful, it  yields  a  considerable  crop.  Lately  we  have  been  made  acquaintea  with  the  small  variety, 
which,  under  tlie  names  of  quarantino,  cinquanfino,  tatsantino,  and  torquetto,  is  cultivated  m 
Italy  as  a  second  crop.  It  has  been  recommended  for  cultivation  in  this  country',  because  it  may 
be  sown  late,  completes  its  vegetation  during  the  hottest  season  of  the  year,  and  therefore  appears 
well  adapted  for  cultivation  in  northern  climates.  But  according  to  all  the  trials  which  have  oeen 
made  of  mis  variety  of  maize,  its  produce  is  too  scanty  to  repay  the  trouble  of  cultivating  it  as  a 
separate  and  principal  crop.  It  easilv  mixes,  however,  witn  the  larger  maize,  and  produces  a 
hybrid  variety,  which  appears  to  be  the  safest  and  best  adapted  for  cultivation  in  our  climate, 
though  we  must  not  expect  it  to  yield  a  produce  e(^ual  to  that  of  the  larger  variety. 

Maize  requires  a  soil  carefully  and  deeply  cultivated,  and  having  a  vegetable  stratum  well 
stored  with  manure.  * 

It  must  not  be  sown  till  we  can  predict  with  some  confidence  that  no  frosts  will  happen  after 
it  has  come  up.  In  this  country  much  apprehensfon  is  with  reason  entertained  of  the  dangerous 
days  of  the  middle  of  May,  and  therefore  the  maize  is  sown  at  such  a  time  that  it  cannot  come  up 
till  after  that  season.  Some  persons  maintain  that  maize  is  not  very  likely  to  be  imured  by  frosts 
which  may  attack  it  in  the  first  stage  of  its  ^wth :  for  my  part  1  have  continually  seen  maixe* 
plante  which  have  been  seized  by  frost  remain  sickly,  although  they  have  not  been  killed. 

Maize  is  cultivated  by  the  garaeners'  method,  with  ^at  labor,  and  in  various  ways :  but  I 
here  con&ie  myself  to  describing  the  horse-hoe  cultivation,  the  only  method  by  which  this  plant 
can  be  adapted  to  large  rural  undertakings. 

The  seed  may,  Jike  that  of  beans,  be  deposited  in  the  row  by  means  of  a  bean-drilL  to  which  is 
adapted  a  cylinder,  proportioned  in  size  to  the  work  which  it  Is  to  execute,  and  the  size  of  the 
maize  seed :  but  the  furrow  mast  have  very  little  depth,  not  exceeding  three  inches :  nooreover, 
this  method  must  be  adopted  only  on  sandy  soils.  A  safer  plan  is  to  trace  with  the  marking-plow 
the  furrows  in  which  the  seed  is  to  be  deposited,  making  tnem  about  two  inclies  deep :  this  is 
done  by  pressing  lightly  on  the  instrument  so  as  to  make  it  penetrate  somewhat  mora  deeply 
than  usual.  The  se«d  is  then  deposited  in  the  funows,  and  covered  by  harrowing  the  soR  witn  a 
harrow  turned  upside  down. 

The  seed  sown  by  the  bean-drill  is  closer  together  than  the  plants  can  be  allowed  to  remain.  As 

Lioon,  therefore,  as  it  has  sprung  up,  the  superfluous  plante  are  removed  with  the  hand-hoe,  the 


weeda  which  have  oome  vp  between  the  rows  being  destroyed  at  the  same  time.  In  this  man- 
ner the  large  maise  is  thinned  to  the  width  of  15  or  18  inches»  and  the  small  to  that  of  6  or  8  inches: 
the  distance  between  the  rows  is  usnally  8  feet 

The  spaces  between  the  rows  are  first  cultivated  with  the  horse-hoe ;  and  then  the  pi**tT  ax« 
earthed  np,  slightly  in  the  first  instance,  bat  afterward  strongly. 

When  maize  is  aboat  to  flower,  the  yoong  shoots  which  oome  oat  near  its  lower  leaves  sfaoold 
be  palled  offl  These  shoots,  if  safikred  to  temain,  will  not  indeed  injare  the  plant ;  but  tfaey  are 
of  no  benefit  u>  it,  and  may,  thereibre,  be  advantageoasly  ased  to  feed  the  cattle,  for  which  pnr- 
poae  they  are  excellent* 

As  soon  as  the  maize  hss  fairly  flowered,  it  is  to  be  left  quiet,  otherwise  the  fractificatioQ  of  the 
female  ears,  which  at  this  time  put  forth  their  long,  tuft-shaped  pistils,  might  be  disturbed. 

When  the  fructification  is  complete,  which  is  known  to  be  the  case  by  äe  withering  of  this  tol^ 
the  male  flowers  are  cut  ofii  in  such  a  manner,  however,  as  to  leave  one  leaf  attached  to  the  stem 
above  the  female  ear.  The  small  and  imperfect  earn  are  at  the  same  time  removed,  not  mote  rftyn 
three  being  left  on  each  plant  because  the  rest  would  not  ripen  at  the  same  time,  and  woald 
merely  deprive  the  rest  of  nourishment  to  no  purpoie.  It  is  troe  that  the  fioictification  of  all  the 
ears  does  not  take  place  at  once :  but  the  male  flowers  should  be  cut  off  when  almoet  all  the  ears 
have  been  fertilizeo.  The  removal  of  these  parts  of  the  plant  supplies  a  quantity  of  fodder  as  sob- 
stantial  as  that  of  any  other  green  plant  and  which  may  be  used  sparingly  in  conjunction  with 
other  kinds  of  fodder.  It  would  be  inconsistent  with  good  management  to  pinch  ofiTthe  tops  of 
all  the  maize  plants  at  once,  and  give  them  to  the  cattle  in  very  large  quantities.  The  gatheiing 
should  not  be  performed  all  at  once,  excepting  when  this  part  of  the  crop,  which  contains  a  great 
quantity  of  saccharine  matter,  is  to  be  used  for  the  preparation  of  syrup  or  sagar. 

From  this  time  the  maize  is  left  to  itself  to  ripen,  no  more  being  done  to  it  till  the  seeds  *»i<i?^Finft 
hardened.  There  is  no  fear  of  their  becoming  too  ripe  and  detaching  themselves  from  the  esr : 
bat  they  are  much  exposed  to  the  attacks  of  the  crows,  which  often  assemble  from  the  whole 
country  roand  to  feed  upon  a  field  of  maize.  This  cironmstance  renders  it  necessary  to  gmclierthe 
crop  as  soon  as  the  seed  is  ripe. 

The  ears  are  uken  into  building^  and  stripped  as  soon  as  possible  of  the  leaves  with  which 
they  are  enveloped.  The  preservation  of  these  ears  till  they  are  perfectly  ripe  Is  the  most  difficult 
part  of  the  culture  of  maize.  The  method  usually  followed  is  to  leave  two  of  the  largest  leaves 
attached  to  each  ear,  to  connect  them  at  their  extremities,  and  pass  a  thread  through  tfaem,  by 
which  they  may  be  hung  up  in  the  granary.  Some  cultivators  use  for  this  purpose  stoves  sstx^ 
rounded  with  hurdles,  and  keep  them  at  a  very  high  temperature.  The  method  best  adapted  for 
preserving  maize,  and  most  easily  applied  on  a  large  scale,  is  to  keep  it  in  open  grananes^  into 
which  the  air  can  enter— such  as  are  described  and  delineated  in  Dr.  Burger's  excellent  yurotk  on 
the  culture  of  maize. 

When  the  ears  are  perfectly  dry,  which,  onleas  the  stove  be  used,  does  not  happen  till  Janvanr.t 
they  may  be  threshed  as  easily  as  other  grain  plants  ;  those  ears  which  are  intended  to  faniMh 
seed  for  sowing  should  be  emptied  by  hand,  to  prevent  the  seed  from  being  injured. 

The  straw  wnich  has  been  left  standing  must  next  be  cut  off  above  the  root ;  if  not  wanted  fir 
any  other  purpose,  it  will  furnish  very  excellent  fodder.  It  is  said  that  syrup  may  be  prepared 
from  the  stems  of  maize  as  well  as  from  the  gram  of  the  ear.  gome  say^  that  the  best  mode  or  lam- 
ing the  stems  to  account  is  to  reduce  them  to  ashes,  for  the  sake  of  their  potash,  of  which  they  oon- 
tam  a  considerable  quantity. 

The  grain  of  maize  affords  very  substantial  nourishment  In  man^  countries  it  forms  die  prin« 
eipal  food  of  man,  even  without  being  made  into  bread ;  it  is  not  fit  for  this  latter  purpose  onleas  it 
be  mixed  with  other  grain.  In  some  countries  it  is  used  solely  for  feeding  cattle,  and  is  ooasuiefed 
to  be  the  most  efficient  of  all  kinds  of  food  that  can  be  emplojred  for  fiutening  domestic  aninmlsof 
all  kinds.  In  almost  sll  places  where  it  is  cultivated  on  a  small  scale,  its  efficacy  in  fattening  pool- 
try  is  well  known ;  it  is  given  to  the  poultry  either  whole,  macerated,  cooked  or  ground.  Tlie  en- 
tlireshed  ears  are  often  given  to  pigs ;  maize  which  has  not  attafaied  its  full  maturity  may  always 
be  advantageously  used  in  this  manner. 

As  maize  requires  thinnin|r  to  a  certain  width,  it  is  often  considered  desirable  to  grow  some 
other  plant  which  rises  but  little  above  ground  in  the  intermediate  spacea  Beet  is  generally  chosen 
for  this  purpose,  and  sown  as  soon  as  the  maize  has  been  earthea  up.  I  must  say,  however,  as 
the  resylt  or  my  own  experience,  that  the  beet  which  1  have  obtains  in  this  manner  has  always 
been  smsll,  and  has  ill  repaid  the  labor  bestowed  upon  it  I  have  derived  much  greater  advantage 
from  «ewiag  small  haricots  at  the  same  time  and  in  the  same  rows  with  the  maize.  Dr.  Barver 
lias  contrived  a  modification  of  the  bean-drill,  which  is  very  convenient  for  executing  this  doable 
sowing.  The  box  containing  the  seed  u  divided  into  two  parts  by  a  partition,  and  the  cvlinder 
has  holes  adapted  to  the  size  of  the  maise  on  one  side,  and  or  the  beans  on  the  other,  so  iLat  the 
machine  sows  maize  and  haricots  alternatelv,  when  these  seeds  are  deposited  in  the  spaoea  in- 
tended for  them.  The  seed  will  not  indeed  oe  distributed  with  perfect  regularity,  but  the  plana 
may  easily  be  thinned  to  the  proper  distance  by  the  use  of  the  hoe. 

I  have  not  thought  proper  to  dilate  largely  on  the  culture  of  maize,  because  we  have  feccntiv 
been  famished  with  two  complete  works  on  this  subject  viz.,  the  complete,  ingenious  and  adau- 
rable  treaUse  of  Dr.  Burger—  "  Ueberdie  CuUur  und  Benutzung  de»  Mai$  ;  Wien,  1809  («*  On 
the  Culture  and  Application  of  Maize  :  Vienna,  1809.") ;  and  Anweisung  znm  Anbau  und  zmr 
Benutzung  des  Mau,  betanders  im  Nördlichen  Deutsehlande  und  den  Preussichen  Staaiem.  ; 
nach  eigenen  Erfahrangen,  von  Mofprediger  Schregd  zu  Schwedt."  ("  Directions  ooncemingr 
the  Culture  and  Application  of  Maize,  particularly  in  Northern  Germany  and  the  PrassianStates^ 

*  Good,  oertftinly,  but  not  i^iy  good  for  milk.  [IVmeh  TVsiw. 

t  ThisobMrvaiton  IsappUcsbls  lo  northern  countries  only;  in  the  south,  maize  is  gathered  and  threshed 
.   as  early  as  August  tFrench  Drams. 

[ (ll5g). 
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compiled  from  personal  experience,  by  Sehrenl,  Coort-chaplaitt  of  Sokwedt ").  The  latter  woik 
haB  Men  printed  both  in  the  ninth  volome  of  the  Annalen  aes  Aekerbaiie»,  and  Ukewfae  aepantely 
(Berlin.  1809J.  I  take  it  for  i^anted  that  every  one  who  wishes  to  devote  bimaelf  in  earnest  to  the 
cnltivation  or  maize  will  avail  himself  of  one  or  other  of  these  treatiies. 

Donbtless,  however,  in  these,  as  in  all  other  special  treatises,  the  sabject  is  exhibited  on  its  lair 
aide  only,  the  chapter  of  accidents  being  left  in  the  dark. 

The  lAe  of  nnripe  maiae  for  the  mannfactare  of  sogar  has  lately  been  again  recommended,  on 
the  ^ond  that  maize  is  better  adapted  for  thisparpose  than  beet-nx>t  I  have  long  been  of 
opinion  that  of  all  plants  which  can  be  raised  in  this  ooontry,  maize  is  best  suited  to  the  pnrpoae 
in  qaestion ;  the  iyrop  extracted  from  it  is,  before  cxystalization,  decidedly  superior  lo  that  of 
beet-root 

In  the  sonth  of  France,  and  in  Italy,  maize  is  alao  colthrated  as  a  fodder  plant,  and  either 
given  to  the  cattle,  in  the  green  state,  or  made  into  hay,  last  as  the  tnfted  piMils  begin  to  show 
tnemselves.  It  is  sown  broadcast,  hot  afterward  hoed  and  thinned,  so  that  the  plants  may  receive 
a  second  hoe  cultivation,  and  be  slightly  earthed  up.  The  drilling  machine  might,  however,  be 
used  for  this  purpose,  in  order  to  make  the  hoe  culture  practicable  with  horse  implements. 
The  maize  is  mown  close  to  the  ground  ;  it  is  not  easily  dried,  but  is  well  adapted  &r  use  as 
green-meat 

In  these  warm  climates,  maize  is  cultivated  for  this  punose  as  a  second  crop :  in  ours  it  would 
be  only  in  summers  and  autumns  like  those  of  1811  that  this  plant  would  attain  sufficient  strength 
and  size  when  sown  upon  lye  stubble.  It  might,  however,  succeed  after  a  crop  of  colza.  The 
success  of  the  smaller  varie^  would  be  certam.  But  on  the  fallow,  or  the  hoed-crop  field,  maize 
would  be  as  appropriate  as  any  other  fallow  plant  intended  for  fodder:  an  eariy  green  crop  might 
also  be  previondy  raised  on  the  same  spot,  if  it  were  desirable  to  tarn  the  land  to  the  greatest  pos- 
sible account  The  produce  of  maize  as  a  fodder  plant  would  probably  be  equal  to  tnat  of  many 
others  both  in  quantitf  and  quality,  especially  when  grown  on  well  manured  sandy  soils ;  but  I 
am  not  acquainted  with  any  exact  experiments  on  this  subject* 

HERBAGE  PLANTS 

Common  jmrph  Clover  {Tre folium  Pratense,  var.  Sativum.) 

It  has  long  been  known  to  agriculturisU  that  this  kind  of  clover,  which  is  preserved  in  our  coun- 
try only  by  cultivation,  is  düTerent  both  in  nature  and  appearance  from  that  which  grows  wild  in 
our  meadows,  though  botanisU  have  alwavs  regarded  them  as  the  same  species.  Botanists  have, 
however,  been  also  obliged  to  acknowledge  this  diversiQrf  for  they  have  noticed  a  difference  of 
proportion  in  the  structure  of  the  several  parts  of  these  clovers. 

But  the  clover  which  we  procure  from  seed  likewise  comprises  two  distinct  varietiee  at  least 
The  one  which  has  been  hitherto  but  little  cultivated  in  our  countxy,  but  is  elsewhere  known  by 
the  name  of  green  dover.  is  oharacterized  by  sbwev  vegetation,  greater  strength  and  abundance  of 
leaves,  and  a  larger  proportion  of  the  green  parte  to  the  flowers.  It  flowers  later,  attains  greater 
higfat  and  strengtn  before  it  ripens,  and  may  therefore  be  left  standing  for  a  longer  time ;  whereas 
common  clover  flowers  more  quiokly,  and  may  be  mown  earlier,  if  we  do  not  wish  to  wait  till  it 
becomes  haidened  by  perfectmff  ite  seed.  I  have  had  the  former  kind  in  my  possession,  but  it 
was  accidentally  destroyed.  I  nave  now  got  a  new  sample,  and  intend  to  make  more  accurate 
observations  on  n.  Aeoordhiff  to  the  statement  of  ihose  who  are  acquainted  with  ite  properties, 
this  kind  of  clover  is  very  useful,  especially  for  stall-feedinc(  cattle,  because  it  retains  ite  nutritious 
Tfi^tfr  longer  dian  common  clover,  and  grows  to  a  larger  size. 

Clover  is  said  to  thrive  on  all  soils,  even  those  of  a  sandy  nature,  provided  it  be  well  supplied 
with  manure.    This  is  true  ;  clover  will  grow  even  on  sous  conteimng  eighty  per  cent  of  sand, 

Srovided  they  are  well  stored  with  nutriment,  pbwed  deeply,  and  cleared  of  weeds,  at  least  of 
le  perenniaf  species :  provided  also,  that  the  land  be  in  a  low  situation,  or  the  growth  of  the 
clover  be  favored  by  a  wet  summer.  By  careful  cultivation,  land  of  this  description  may  be 
made  to  produce  very  fine  clover,  if  the  weather  be  not  unfavorable.  But  on  soils  which  contain 
a  greater  quantity  of  cla^r,  and  are  at  the  same  time  calcareous,  clover  requires  less  careful  cultiva- 
tion, and  in  dry  seasons  is  much  less  precarious.  At  all  events,  there  is  no  reason  to  fear  that  clover 
grown  on  such  soils  will  dry  down  to  ite  very  root  On  a  marly  and  vigorous  soil  clover  is,  as  it 
were,  in  ite  native  abode;  nothing  is  required  beyond  the  spreading  of  the  seed :  the  clover  gete 
the  better  of  aU  the  plante  that  grow  around  it  But  on  a  sandy  soil,  totally  destitute  of  lime,  and 
somewhat  disposed  to  acidity,  it  is  necessary  to  remove  any  obstacles  that  may  present  them- 
selves, sow  the  ckiver  after  rnsent  manuring,  and  especially  to  favor  the  extension  of  the  roote 
by  deen  pkiwings^  hi  order  tbn  the  plant  may  be  less  exposed  to  injury  from  the  desiccation  of 
the  surtece. 

In  donseqnenoe  of  these  circumstanoes  the  cnltivatx>n  of  clover  is  in  some  countries  very  easy, 
and  may  be  made  to  occupy  any  place  that  may  be  desired  in  the  rotetion.  There  are  localities, 
though  they  are  seldom  met  with  in  Germany,  where  clover  may  take  the  place  of  the  follow 
every  three  years»  and  will  leave  the  soil  clean  and  light  But  in  most  aituations  clover  requires 
a  select  and  well-prepared  spot ;  and  it  is  really  worthy  of  such  selection,  on  account  of  ite  great 
utility. 

The  cuknre  of  cfover  had  long  been  known,  and  had  become  extended,  though  only  hi  isolated 
endoeares  or  gardens,  when  Ougenmus,  and  Schubart,  of  Kleefeld,  among  others,  recommended 
ite  extension  over  whole  fields»  and  ite  mixture  with  the  cereal  grasses.  Since  that  time  clover 
has  been  regarded  and  used  by  many  persons  as  the  basis  of  Agriculture,  and  the  pivot  on  which 

*  During  the  summeri  of  1813  snd  1814,  my  cows  tu  Itsly  were  freguendy  fodupon  grsen  malae;  and  my 
peoale  consttntly  observed  a  diminuüoD  in  the  quandty  of  milk,  waen  cows  previously  fed  on  clover  or 
(uMie  ware  pot  on  maisa  diet    Moreover,  this  plant  is  eyhawsliag  even  when  mown  in  the  green  state. 
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it  ihonld  tarn ;  bat  with  yarioiu  reialta»  «ooording  to  the  natoxe  of  the  soil  and  perhapa.  aln  of 
the  climate.  The  greater  nnmber  of  cultiTaton  were  for  a  while  obliged  to  confine  ihemieltci 
to  the  practice  of  now  and  then  toraiotf  the  fallow-field  to  acoonnt,  by  means  of  thia  cahiTatiocL 
Others  were  compelled  to  abandon  it  altogether,  or  at  least  to  fallow  after  their  clover,  be&re  tbeT 
again  devoted  the  soil  to  the  growth  of  cereals,  because  it  had  become  hardened  and  infeitcd  wm 
herba  daring  the  growth  of  the  clover.  Finally,  the  ^rstem  of  alternate  cnltore  has  asngned  to  do- 
ver  a  plaoe  m  which  it  is  sore  to  sncoeed,  even  on  a  soil  not  well  adapted  to  it,  provided  the  M^-et- 
ther  be  not  extraordinarilv  nnfavorable  to  it.  In  this  place  clover  yields  an  advantagooos  prodoce, 
and,  at  the  same  time,  mauttains  the  soil  in  a  favorable  condition  for  the  following  crop.  By  Ubor 
~bv  the  removal  of  weeds  and  the  deepening  of  the  vegetable  stratum,  wbidi  have  been  cSkctti 
in  the  year  preceding  that  in  which  the  clover  is  sown--the  loU  is  prepared  in  such  a  manner  that 
the  clover  is  enabled  to  cover  the  whole  surface,  and  pat  forth  its  shoots  without  hindianoe  firm 
other  plants.  It  is  only  in  this  manner  that  the  soil  for  the  succeeding  crop  wfll  be  kept  dcsa  ud 
light  as  when  the  clover  was  sown. 

At  the  present  day  clover  is  no  longer  sown  alone,  bat  mixed  with  some  other  plant ;  for  it  nre* 
ly  yields  a  very  large  cron  in  the  year  in  which  it  has  been  sown,  and  in  the  early  stsge  of  iti 
growth  it  is  mach  assisted  by  the  protection  of  another  plant,  which  mav  afterward  give  op  the 
ground  to  it    The  sooner  the  plant  with  which  the  clover  is  mixed  abandons  the  soil  or  is  mma. 
the  greater  is  the  stronrth  ^ned  by  the  clover.    This  plant  is  asually  sown  among  com ;  kämet- 
ly  it  was  always  mixed  with  the  spring  grain,  but  at  present  it  is  commonly  mixed  with  die  u- 
tttmn  ^niin,  and  in  most  cases  with  eonal  success,  provided  the  sowing  be  performed  with  proper 
attention,  and  certain  precautions  which  we  shall  presently  notice.    Clover  is  not  sown  ot  die 
same  time  as  the  autumn  grain,  but  at  such  a  time  that  it  may  (germinate  after  the  winter  season. 
It  is  sometimes  grown  among  peas,  and  certainly  shoots  forth  with  pireat  vigor  among  the  ttnbble 
of  those  plants.    But  if  the  peas  are  soon  laid,  and  do  not  ripen  quickly«  the  clover  may  be  cosh 
pletely  cfioked  by  them ;  its  growth  will  then  be  very  unequal,  presenting  large  vacant  epioa 
here  and  there.    We  are,  however,  acquainted  with  two  plants  wnich  are  utogether  favoraole  to 
clover  sown  among  them,  and  likewise  to  other  plants  possessing  a  certain  degree  of  aflhiity  wi& 
it ;  these  are  flax  and  buckwheat    These  plants  &vor  the  germination  and  carlv  growth  of  the 
clover,  and  allow  it,  much  better  than  com,  to  thicken  and  establish  itself  uniform^  on  the  land. 
Flax  is  no  longer  sown,  excepting  on  rich  and  well  prepared  soils ;  it  is  cleared  of  weed^  n 
operation  which  is  productive  of  oenefit  to  the  clover.    The  latter  is  not  imared  by  the  polling  ip 
of  the  flax,  if  this  operatfon  be  performed  with  proper  care.    But  among  buckwheat  I  have  aees 
clover  ffTOwing  thicaly  even  on  a  soil  which  was  not  well  suited  to  it    Close  by  its  side,  and  oa  t 
somewhat  better  soil,  there  was  a  crop  of  oau  §pft>wing  mixed  with  clover ;  and  thus  I  had  ta  op- 
portunity of  convincing  myself  in  the  most  positive  manner  of  the  great  difference  between  the 
two  crops  of  clover,  and  the  superiority  of  that  which  grew  among  the  buckwheat ;  this  soperiori- 
ty  was  maintained  during  the  whole  of  the  following  vear.    I  would,  therefore,  reconunoid  the 
cultivator  who  wishes  to  nave  a  thick  crop  of  clever,  ana  does  not  think  his  land  reiy  well  adipied 
to  it,  to  sow  his  clover  among  buckwheat    It  appears  to  be  indifferent  whether  the  buckwfaeti  be 
allowed  to  ripen,  or  mown  to  be  consumed  as  green-meat    Clover  also  thrives  well  among  ooha. 
Clover  may  be  sown  from  the  beginning  of  spring  (or  even  in  winter,  provided  that  it  do  not  ger- 
minate) till  the  beginning  of  August.    If  it  be  sown  later,  and  come  up  oefore  the  end  of  aatana, 
it  is  commonly  destroyed  by  the  winter.    It  is  particularly  important  to  obtain  favorable  weather 
for  sowing,  so  that  not  only  the  grain  may  germinate,  but  likewise  the  young  plants  may  not  be  b 
danger  of  perishing  from  drouth,  or  the  attache  of  aphides.    For  these  reasons,  the  surest  clover 
sowings  are  those  which  are  executed  very  early  in  the  season«  or  else  among  the  autumn  gnia, 
on  even  ground  not  exposed  to  be  flooded,  and  even  while  the  land  is  covered  with  snow  (the 
melting  of  which  carries  the  seed  down  into  the  mund),  or  among  large  bariey  sown  very  evif, 
for  the  clover  is  then  benefited  by  the  humidity  of  winter.    If  the  soil  has  but  just  suiBcient  noia- 
ore  to  enable  the  seed  to  germinate,  and  this  moisture  be  then  exhausted  by  long  coniinued  dnwik 
no  rain  coming  to  the  assistance  of  the  clover,  and  the  plants  are  in  consequence  unable  lo 
strength,  the  crop  is  almost  sure  to  suflbr.    It  would  be  sai'er  to  sow  it  on  a  perfectly  dry 
where  it  might  remain  without  germmating  till  wet  weather  came  on. 

The  degree  of  care  required  in  sowing  clover  depends  greatly  on  the  adaptation  of  the  soil  for  ii 
On  a  favorable  soil,  the  seed  may  be  scattered  in  any  way  whatever  ;  the  ckiver  is  sure  to  oone 
up.  Bat  if  the  soil  be  not  of  the  proper  character,  we  must  be  very  careful  in  aowing,  and  not  al- 
low ourselves  to  be  guided  by  the  opinion  of  a  few  fortunate  cultivators  of  clover,  who  dbink  that 
care  and  attention  are  quite  unnecessary.  It  may  occasionally  happen  that  a  sowing  perfomed 
in  a  very  unequal  manner  may  be  especially  favored  by  fine  wcath^ ;  but  at  of  her  times  this  une- 
qual sowing  will  be  productive  of  a  great  deal  of  mischief;  whk:h  will  more  than  ooonterbalsace 
any  good  that  may  occasionally  result  from  it 


it  should,  therefore,  be  well  spread  after  barrowm^.  Even  when  the  crop  among  which  the  clo- 
ver is  to  be  sown  has  already  grown  up  to  some  hight  and  especially  if  it  be  an  autumn  grain,  the 
ground  must  be  harrowed  before  sowins  the  clover,  in  order  that  the  crust  on  the  surface  nay  be 
completely  broken,  and  the  cracks  whidh  are  formed  in  it  may  be  closed  up.  The  clover  is  ihea 
sown  without  delay ;  and  if  it  be  desired  to  proceed  without  chance  of  failare,  the  roller  is  paand 
over  it  In  this  manner  the  clover  faUs  into  the  farrows  made  by  the  teeth  of  the  harrow,  and  ii  * 
afterward  covered  up  with  a  light  stratum  of  earth,  which  the  roller  compresee«  upon  it  The 
same  method  is  pursued  when  clover  is  sown  as  soon  as  the  grain  of  the  coro  crop  has  been  pot 
into  the  ground ;  and  even  if  it  vrould  not  otherwise  be  thoaght  necessary  to  pass  the  roller,  thia 
operation  nmst  be  performed  for  the  sake  of  the  ck)ver.  On  a  verv  light,  porous  soil.  weD  filled 
with  humua^  clover  must  be  sown  before  the  surface  has  been  completely  leveled  by  the  harmw 
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•ad  tibe  baiTOwiag  rnuit  be 
tioB  clover  äbooti  up  thronj 
withatand  diy  weatner. 


;ed  a  eeooad  dme  to  boiy  the  aeed.    On  aoOa  of  tide  deaoiip- 
the  earth  which  ooven  it ;  bat,  if  left  on  the  «irfaice,  it  ia  imable  to 


Some  cultivators  in  lowiafr  clover  among  aprfaur  com,  wait  till  the  latter  had  oonie  np,  in 
order  that  it  majr  not  be  choked  by  the  clover.  This  accident,  however,  is  not  likely  to  hap- 
peur  nnlesa  the  soil  be  particalarly  favorable  to  the  mwth  of  clover.  In  one  inatanoe,  however, 
I  witneaaed  thia  occarrence.  The  aoil  on  which  it  happened  waa  not  very  well  adapted  to  do- 
ver :  bot  it  waa  in  a  low  aitoation,  and  the  apring  of  the  year  waa  verv  wet  The  bariev  aown  on 
thia  landliad  aaflered  ao  nrach  fix>m  moiatore  that  it  wonld  certainly  have  failed,  even  if  no  dover 
had  been  mixed  with  it 

In  genentl,  then,  I  aboald  recommend  that  clover  be  aown  aa  aoon  aa  the  apring  com  has  been 
pot  into  the  gxviuid ;  if  it  be  deferred  to  a  later  period  of  the  aeaaon,  the  ground  will  require  bar* 
rowing— on  op^vtion  which  may  be  ix^jnriooa  to  the  yoon^  barley. 

It  ia  of  great  importance  that  the  aeed  be  well  apread,  m  order  that  the  clover  majr  not  be  too 
thick  in  one  place  and  too  thin  in  another,  or  leave  vacant  apacea.  For  thia  pnrpoae  it  ia  well  to 
divide  the  aeed  into  two  portiona,  and  aow  one  along  the  field  and  f'       *  .... 

we  can  procure  a  aower  well  practiced  in  thia  kind  of  aowing. 

There  ia  much  diversity  of  opinion  reapecting  the  quantity  of  aeed  reqiured.  Some  persona 
oonaider  4  Iba.  per  acre  aaiScient ;  others  recommend  10  or  12  lbs.  I  am  aware  that  the  former 
quantity  ia  capable  of  producing  a  very  thick  field  of  clover,  but  only  under  very  favorable  cir- 
comataocea.  Even  if  evenrthing  haa  been  dulv  prepared,  and  a  akillful  aower  can  be  obtained, 
I  ahould  atill  recommend  6  Iba.  per  acre,  and,  if  theae  conditiona  are  not  completely  fulfilled,  8  Iba. 
— for,  whatever  saving  of  aeed  may  be  efiected  on  a  ]am  extent  of  ground,  it  ia  aa  nothing  when 
compared  with  the  diaadvantage  of  having  a  field  of  clovet  acantily  and  unequally  covered.  I 
ahalf  hereafter  apeak  of  the  qualities  which  die  seed  ought  to  possess. 

The  ck>ver  will  often  appear  thin  at  first,  even  though  the  crop  among  which  it  is  sown  may 
have  been  gathered.  This  is  not  of  much  consequence ;  but  the  clover  ought  to  make  its  appear» 
ance  a  fortnight  afterward,  or,  at  leaat,  aa  aoon  aa  rain  baa  penetrated  the  aoiL  If  the  clover  come 
up  amonff  atubble,  it  will  often  become  large  enough  to  afford  a  crop.  If  thia  happen  befbre  the 
middle  of  September,  we  need  not  hesitate  about  mowing  it  At  a  uuer  part  of  the  aeaaon,  there 
would  be  danger  of  andden  cold,  which  would  arreat  the  growth  of  the  plant  to  auch  an  extent  aa 
to  leave  it  too  weak  for  encountering  the  winter.  The  usual  mode  ia  to  have  it  fed  off,  which  may 
be  done  without  iigury  by  the  homed  cattle  till  the  end  of  September.  It  mav  alao  be  cropped 
by  the  aheep,  but  not  quite  cloae  to  the  ground,  aa  the  animala  might  then  attacx  the  crown  of  the 
plant  and  deatroy  it  ^There  is  sometimes  too  much  and  sometimes  too  little  apprehension  enter- 
tained of  this  accident 

Clover  may  be  destroyed  by  winter :  it  is  more  or  less  exposed  to  this  danger  in  proportion  as 
the  soil  is  more  or  less  adapted  bv  nature  and  oultivation  to  its  wants.  On  a  deeply  cultivated 
soil,  obver  will  resist  winters  which  are  fiual  to  that  which  is  sown  on  more  superficial  soils.  I 
noticed  this  in  the  winter  of  1805^-3,  when  the  tout  penetrated  to  the  depth  of  three  feet  below 
the  surface.  In  the  winter  of  1811-12,  the  clover  perished  on  all  dry,  aandy  apota,  while  it  main- 
tabed  its  ground  on  humid  aoils ;  but  thia  appeared  to  reaolt  from  the  extreme  desiccation  which 
the  soil  had  undergone  toward  the  end  of  summer,  rather  than  from  firost,  which  in  that  winter 
was  not  particularly  severe.  £ven  when  the  clover  does  not  make  iu  appearance  after  ihe  cessa- 
tion of  mMt  there  is  no  reason  to  despair;  but  if|  on  the  other  hand,  a  few  plants  come  up,  and 
yield  easily  to  the  band,  leaving  their  roota  behind  them,  there  ia  but  little  nope  of  the  crop.  I 
have  indeed  obaorved,  in  a  manner  which  leavea  no  room  for  doubt,  that  auch  planu  wiU  aome- 
times  take  root  again,  and  shoot  forth  vigorously ;  but  this  takes  pkuse  only  under  very  favorable 

Clover  is  aometimea  covered  during  whiter  with  dun«  containing  atraw,  both  to  give  it  strength 
and  protect  it  from  the  cold.  At  the  preaent  day.  however,  experienced  cnltivatora  do  not  follow 
thia  practice,  because  the  dung  often  makea  the  dover  weakly,  and  attracta  mice,  and  may,  th^e- 
fbre.  be  more  injuriona  than  uaefhL  Moreover,  the  drcumatancea  of  a  farm  in  general  do  not  ad- 
mit of  thia  use  of  atable  manure.  If  it  be  deaired  to  help  the  clover  a  little,  dut  collected  in  the 
farm-yard  during  winter  may  be  put  upon  it,  or  it  may  be  watered  with  liquid  manure.  In  apring 
the  crop  may  be  greatW  benefited  by  manuring  with  turf^  or  aoap-boilera'  aahea,  or  a  compoat 
prepared  with  lune.  But  the  moat  common  manure  for  dover  consists  of  powdered  gypsum 
sprnd  upon  the  land  when  the  dover  begins  to  grow. 

Harrowing  m  spring  when  the  clover  begins  to  shoot  forth  Is  a  very  usefhl  operation,  and  will 
repay  the  expense  whfch  it  occasions.  The  more  foroibly  this  harrowing  is  performed,  the  greater 
is  the  benefit  which  it  oonfen  on  the  dover. 

The  proper  time  for  mowing  clover  is  when  the  field  begins  to  assume  a  purple  hue  from  the 
expansion  of  the  flowers.  If  the  dover  be  mown  earlier,  the  crop  will  be  considerably  less,  for  it 
is  at  this  time  that  the  ctover  grows  most  rapidly-H»  much  so,  mdeed,  that  a  week  may  make  a 
difference  of  one-half  in  the  amount  of  the  produce.  If  the  clover  be  mown  later,  the  crop  will 
be  still  more  abundant :  but  the  stems  will  be  hard,  the  whole  substance  wiB  oontahi  a  greater 
portion  of  insoluble  fibrin,  and  the  foUowing  growth  will  be  weaker.  It  ia  only  when  dover  ia  to 
oe  used  for  stall-feeding  cattle,  and  forms  the  basia  of  thia  ayatem  of  feeding,  that  it  ahould  be 
mown  aa  aoon  as  it  wQl  bear  the  acythe ;  the  portion  which  has  been  mown  early  will  then  have 
time  to  grow  again  by  the  time  when  the  first  crop  can  no  longer  be  left  standing.  We  shall  say 
what  remains  on  thia  subject  when  we  come  to  treat  of  the  atail-feeding  of  cattle. 

Clover  may  be  intended  to  grow  and  be  cut  during  one  year  or  two.  It  would  be  uaeleaa  to 
leave  it  atanding  for  more  than  two  years,  unless  it  were  to  be  used  as  pasturage ;  because,  fai 
the  third  year  of  its  produce,  or  tlie  fourth  fimn  ita  aowing,  it  undergoea  conaiderable  diminution, 
and  ita  place  is  supplied  l>y  grasaea.  The  question  as  to  whether  it  should  be  turned  to  accouit 
for  one  year  or  for  two,  must  be  determined  by  the  particular  circumstances  of  each  rural  estab- 
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lidmMnt,  tad  by  the  tima  during  whioh  dM  okrme  wSL  thrive  m,  the  «ul— a  point  which  eiyeri- 
eneealoDe  out  aeoide.  It  haa  been  remarked  that  there  are  aome  landa  oa  which  clover  ia  voy 
fine  during  the  firat  year,  bnt  dwindlea  remarkably  in  the  aeoond ;  while  on  the  othera  it  ibooii 
more  abvndantly,  and  ia  thicker  and  more  nnÜbrm  in  the  aeeond  year  than  in  the  fiiat  The 
aeoond  of  theae  oaaea  aeema  to  occur  on  aoila  of  which  the  vegetable  atratom  ia  deep,  but  whieh  are 
not  much  diapoaed  to  produce  graaa ;  the  firat  caae,  on  the  contiaiy,  when  the  aoU  haa  hatUttle 
depth,  and  ia  faTOrable  to  the  growth  of  graaa.  Nothmg,  however,  but  eztenaive  obaerration  wiD 
enable  na  to»deduce  any  genenl  concluaiona  reapecting  thia  matter,  aince  it  ia  poaaible  that  m 
Üioae  eaaea  from  which  my  obaervatuma  have  been  drawn,  the  culture  which  preceded  thff  aowing 
of  the  clover,  or  aome  peculiarity  in  the  weather,  may  have  bad  an  infineooe  on  the  duration  a 
the  clover.  For  the  preaent,  every  one  meat  be  guided  by  hia  own  experience  ■•  to  wtwdier  it 
ia  adviaable  for  him  to  let  hia  clover  grow  ibr  one  year  or  for  two. 

Glover  generally  yielda  three  cropa  The  firat  ia  commonly  the  moat  plentiful,  the  aaeoad  aoaie- 
what  leaa,  and  the  third  leaat  of  all.  But  thia  rule  ia  liable  to  fireqoent  ezceptiona,  becanae  the 
atrength  of  each  ahoot  dependa  upon  the  weather.  When  a  ahoot  continoea  weak  in  oonaeineaee 
of  dry  weather,  it  ia  the  worat  Ihmg  that  can  be  done  to  leave  it  atanding  bevood  the  uanu  tixaa, 
in  the  hope  that  it  will  grow  more  vieoroualy  when  rain  oomea  on.  It  ahoald,  on  the  ooniiaiy,  ba 
immediately  cut  down,  eapecially  if  there  be  reaaon  to  hope  for  morelhvorable  weaüwr,  m  order 
that  the  fbllowine  ahoot  may  be  thicker  and  more  uniform.  It  ia  rarely  that  three  abundaataefi 
are  obtained,  and  atill  more  rarely  that  they  aQ  ftdl ;  in  moat  inatancea  the  goodneaa  of  oae  makfi 
up  for  the  deficiency  of  the  others.  I  have  often  aeen  the  aeeond  crop  aorpaaa  the  fira^  and,  ca 
one  oocamoe,  I  found  the  third  to  anrpaaa  the  other  two. 

When  clover  ialeft  atanding  for  one  year  only,  which  practice,  however,  ia  confined  to  the  tfaraa- 
field  ajfatem,*  only  two  cropa  are  commonly  obtained  from  it :  the  third  ia  buiied  with  the  plow,  aad 
the  wmter  com  aown  upon  thia  aingle  plowing.  Every  one  knowa  that  thia  third  crop  u  a  vafa»- 
ble  enrichment  for  the  aoil,  and  that  the  aotamn  grain,  eq»ecially  wheat,  dirivea  remarkably  «all 
on  tiiia  ringle  plowing.  But  the  third  aboot  of  clover  ia  often  ao  oonaiderable,  especially  wbea 
the  othera  nave  been  mown  early,  that  it  ia  of  great  uae  in  die  general  economy,  parti^Jariy  ia 


localitiea  where  the  aupply  of  fodder  ia  not  greater  than  ia  required,  and,  oonacquanlv,  no  one  ii 
willing  to  aacrifice  it  It  ia  not  adviaable  to  aow  autumn  grain  afkar  a  thhd  crop  of  clover ;t  it  ii 
better  to  aubatitute  a  crop  of  oata  aown  in  the  folk>wing  apring.    Thia  crop  ia  alwaya  highly  aao- 


oeaaful  after  clover,  and,  according  to  i^l  my  experimenta.  equaUy  in  value  to  the  aotoma  grain. 

When  clover  ia  left  atanding  for  two  yeara,  it  ia  uaoal  to  cut  it  three  timea  in  the  firrt  year,  aad 
onoe  only  in  the  aeeond :  after  that  a  aunmier  following  ia  given.  If  the  clover  be  thin  and  die 
land  infeated  with  weeda,  thia  fallowing  ia  indiapenaable;  but  if  the  aoil  be  dean  and  well  tat- 
ered,  two  cropa  may  be  taken  and  the  third  plowed  in ;  after  which,  we  may  prooeed  m  the  «na 
manner  aa  when  the  clover  ia  left  atanding  lor  one  year  onl^.  The  clover  meat  not,  however,  be 
fed  off  by  the  cattle  either  in  the  firat  or  aeeond  year.  It  la  acarcely  neoeanry  to  add  that  am 
aucoeed  remarkably  well  after  two-yeara'  clover ;  and  if  it  be  deaired  to  turn  the  clover  to  the  vtmiMt 
poaaible  account,  I  ahoald  recommend  the  aowing  of  oata,  at  leaat  on  thoae  parte  of  the  huid  oa 
which  the  clover  haa  not  continued  very  thick  to  the  laat :  for  auch  apota  muat  be  plowed  at  lea« 
three  timea  for  the  autumn  grain,  if  we  would  not  have  the  land  infeated  with  weeda 

Clover  may  either  be  coneumed  aa  green-meat  or  made  into  hay :  it  ia  well  alwaya  to  nraoead 
with  the  view  of  making  aome  portion  of  it  into  hay,  even  when  it  is  cultivated  chiefly  id  be  aaed 
aa  green-meat  in  atall-feeding,  for  if  there  be  a  aufficiency  under  unfavorable  cirommatancea  tbere 
muat  certainly  be  a  anrplua  when  the  clover  ia  aucoeaafuL  When  we  come  to  treat  of  ataU-feed- 
ing,  we  ahair  inquire  vt^etber  it  ia  advantageoua  as  aome  peraona  thhik,  to  make  the  whole  of 
the  clover  into  hay,  and  feed  the  cattle  on  dry  fodder  during  the  anmnier. 

There  are  varioua  modea  of  making  clover-hay :  the  atale  of  the  weather  muat  determine  vrfaicb 
of  them  Is  to  be  preferred.  In  aeuled,  fine  weather,  there  ia  no  better  method  than  to  leave  tbe 
clover  m  awath  until  the  upper  portion  ia  dry ;  and  then  turn  it  over  with  the  handle  of  the  nke, 
to  brmg  tbe  lower  part  uppermost  In  order  that  the  clover  may  not  died  ita  leaver  it  ia  colkct- 
ed  in  g[reat  heapa  when  the  dew  ia  depoaited,  and  then  carried  to  the  bam. 

But  if  the  season  be  wet  and  frequent  rains  ma^  be  expected,  the  clover  will  take  too  kng  to 
dry  in  awath,  and  even  if  it  do  not  rot  it  will  k)8e  its  flavor.  In  such  a  caae,  it  ia  beat  to  apread  il 
after  mowing,  in  order  that  it  mav  dry  more  quickly,  and  then  make  it  into  oocka  On  the  mar- 
row,  after  the  dew  la  diaperaed,  these  cocka  are  opened  and  apread,  an  operation  which  ia  noü 
easily  performed  by  hana :  aa  the  clover  driea,  it  ia  collected  into  lar^  cocaa  If  theae  cocks  art 
much  penetrated  by  rain,  thev  muat  be  tamed  over  aa  aoon  aa  the  ram  haa  ceased,  and  the  lower 

5 art  brought  to  the  top :  thia  work  ia  alao  performed  by  hand,  care  being  taken  to  lay  the  bay 
own  aa  hgbtly  aa  possible,  that  the  wind  may  blow  through  it  The  cocks  are  made  as  high  and 
narrow  as  poaaible,  that  the  greatest  poarible  quantity  of  clover  may  be  protected  from  me  rain, 
and  at  the  aame  time  expoaed  to  the  air.  To  enable  the  cocka  to  retain  their  upright  poaitian,it 
ia  very  uaefol  to  fix  amall  atakea  in  the  ground,  and  heap  the  clover  round  them. 

If  any  incipient  fermentation  or  riae  of  temperature  be  perceived,  the  cocka  must  be  turned  aad 
spread  out  In  wet  weather  this  method  is  very  troublesome ;  but  it  preserves  the  quali^  of  die 
clover. 

The  third  method  is  that  deacribed  by  F.  J.  Klapmeyer,  in  his  treatiae  on  the  cultivation  of  ela> 
ver  and  its  relatkm  to  the  growth  of  com.  (  Van,  Kleebau  und  dessen  Vethendunr  met  dem  Ot- 
treedebau,    Riga  und  Leipsig,  1797).     It  is  commonly  known  by  the  name  of  K.lapmeycr'e 

*  Thia  ia  the  caae  fai  moat  crop  systems  hi  whkh  the  land  is  not  laid  down  to  graaa  aad  partiealariy  hi  dM 
ofKoriUk:  1,  turnips:  2,  barley;  3,cl0Ter;  4,  wheat^or,  in  ours :  1,  potatoes,  or  other  hoed  crops:  ^ 
wheat;  3,c]over;  4,  wheat;  ^hoadbeaaa;  6,  wheat;  7,  cloyar ;  8,  wheat    also  in  most  well  «rraBsed  aop 
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It  msy  be  vBoonaw&ded  pnticnkiiy  far  adopdoa  in  very  tmj  weedier,  divenUM 
with  intenrmJa  of  fine. 

The  fint  method  is  preferable  m  perfeetly  diy  weather;  the  seooad  in  a  eeaion  of  continaed 
rain.  Klapmeyer'a  method  is  as  follows: — The  clover  mown  on  the  preceding  day  is  raked 
into  small  parcels  at  four  o'clock  in  the  afternoon,  and  afterward  gathered  into  very  la^ge  cocks, 
each  oontaming  several  cart-loads:  they  shoold  be  oarefallv  made  up  and  weU  pressed.  If  the 
night  be  calm  and  warm,  fermenuition  will  set  in  after  the  lapse  of  tour  or  five  ooors^  and  show 
itself  by  a.  smell  resembling  that  of  hone^.  On  the  following  morning  the  interior  of  the  heap  will 
be  very  hot,  and  on  openrag  it  vapor  will  be  disengaged.  This  is  the  time  for  spreading  and 
taniinff  over  the  clover  with  rakes  and  forks.  If  the  son  shine,  or  a  little  wind  come  on,  the  clo- 
ver wul  be  dry  enoagh  by  the  afternoon  for  removal  into  the  bam,  or,  if  there  be  not  time  for  thai 
operation,  it  may  be  again  made  op  into  cocks;  there  virill  be  no  fear  of  a  second  fermentation. 

If  the  night  be  cold,  windy,  or  rainy,  fermentation  will  take  place  equally  ^ell ;  bat  more  time 
will  elapse  before  the  heat  becomes  too  great  to  permit  the  thrusting  the  hand  into  the  heap,  which 
is  the  sign  by  which  we  know  that  the  fermentation  has  attained  its  maximnm.  If  the  wind  be 
very  high,  fermentation  will  take  place  on  one  side  and  in  the  middle,  bat  not  on  that  side  which 
is  expoeed  to  the  wind.  In  this  case,  the  cock  most  be  opened,  and  the  fermented  clover  spread 
out ;  It  is  easily  recogniaed  by  its  brown  color:  the  rest  must  be  immediately  heaped  np  again 
that  it  may  ferment  If  the  fermentation  shoold  have  afibcted  a  small  part  only  in  the  middle,  the 
clover  may  be  again  cocked,  the  men  part  being  placed  in  the  center,  and  the  brown  on  the 
ootaide  and  at  the  top.  We  most  then  wait  till  it  has  fermented,  and  spread  it  out  again.  If  the 
portfon  of  clover  which  rtmains  green  and  has  not  fermented  be  very  small,  it  is  said  to  do  no  injory 
to  thereat  when  the  whole  is  canied  into  the  bam.  If  it  be  desired,  however,  Uie  green  portions 
be  «parated  and  left  behind. 

a  heavy  rain  ahoold  come  on  while  the  clover  is  in  a  state  of  fermentation,  it  most,  neverthe- 
less be  spread  oot.  If  die  rain  continoe,  the  clover  most  be  stined  and  tomed  again  from  time 
to  time.  Then,  if  the  rain  should  cease  for  a  few  boors  only,  the  fodder  will  soon  be  dry  enough 
for  boosing,  becanse  moisture  will  not  adhere  to  clover  thos  fermented.  It  will  not  rot,  even 
though  left  exposed  to  theraia  for  several  weeks,  provided  it  be  not  removed  before  it  is  perfectly 
dry :  its  notriuve  power  will,  however,  be  diminished. 

The  chief  advantage  of  this  method  is  that  the  olover  dries  very  ooiekly,  and  may  be  cut  and 
hoaaed  within  three  days;  whereas,  by  other  methodic  partioolaiiy  when  the  crop  is  very 
abondant  and  the  clover  soft  when  mown,  thiacoorse  of  operation  takes  at  least  a  week.  Ctover 
which  has  fermented  is  already  deprived  for  the  most  part  of  iu  internal  moistara,  and  only  re- 
quires eocternal  diying. 

The  propeities  of  clover  are  oertainl;^  changed  by  fermentation  t  this  is  sofBoiently  proved  by  the 
sweet  odor  which  it  ezhaksa :  but  it  is  not  yet  decided  whether  the  qualitv  is  improved  or  dete- 
riorated by  the  change.  The  advocates  of  the  method  assert  positively  tnat  the  qoality  of  the 
clover  is  improved  by  it ;  they  compare  the  fermentation  to  that  of  bread  and  to  the  sweating  of 
com,  by  which  the  sobstanee  of  the  grain  is  rendered  more  noarishing  and  easy  of  digesaon. 
They  say,  too,  that  all  kinds  of  cattle,  as  soon  as  they  are  accostomed  to  clover  treated  m  this 
manner,  become  veiy  partial  to  the  taste  of  it,  prefenring  it  even  to  areen  olover ;  and  that  this  fodder 
produoes  very  rich  milk  and  ezoeUent  hotter.  I  cannot  decide  tnis  question  fixmi  my  own  ezpe- 
rienoe :  I  tried  the  method  oaee,  but  was  obliged  to  absent  myself  while  it  was  in  progress;  and 
my  people  fearing  that  the  fermentation  might  proceed  too  far,  opened  the  cocks  too  soon.    Since 
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jhat'tinie,  the  whither  has  alwavs  been  so  fevonble  to  the  making  of  clover-hay,  that  I  have  not 
metnod,  which  is  very  troublesome,  in  preference  to  one  that  is  sim- 
pler.   Trials  on  a  sinall  scale  have  appeared  to  me  too  little  dedaive,  especially  with  regard  to 


Iwen  inclined  to  adopt  this  i 


the  effect  which  this  fiodder  produces  upon  cattle. 

According  to  information  which  I  have  received  from  many  friends  whom  I  consider  impartial 
jodgea,  this  method  is  attended  with  all  the  success  which  is  assigned  to  it;  particularly  in  Sile- 
sia, where  it  is  very  generally  practiced.  It  evidendy  requires  great  labor  and  attention,  and 
when  the  crop  is  large,  a  considerable  number  of  bands.  In  changeable  weather,  it  is  especially 
important  to  nave  the  means  of  placing  the  hay  under  cover,  as  soon  as  it  is  sofficiendy  dried ;  for 
if  it  be  alternately  moistened  and  dried,  it  will  be  iiynred  to  an  extent  proportionate  to  the  degree 
of  ita  internal  desiccation  and  the  quantity  of  saccharine  matior  which  oas  been  formed  within  It 

Varioosodier  methods  have  been  proposed  for  making  clover-hay,  not,  however,  pruticable  on 
the  large  scale ;  such  as  placing  it  on  poles  or  hurdles  under  cover.  I  cannot,  however,  omit  to 
mention  a  process  which  may  sometimes  be  useful,  though  it  is  applicable  to  the  large  cbver  only, 
and  may,  perhaps,  be  even  confined  in  its  application  to  that  which  is  raised  from  seed.  It  is  as 
follows: — A  quantity  of  clover  is  taken  from  the  breadth,  as  much  as  can  be  held  under  the  left 
arm,  and  tied  up  with  a  few  of  the  longeat  stalks  taken  from  it ;  the  parcels  so  formed  are  set  op 
in  pain  one  against  the  other. 

It  is  said  that  clover  thos  treated  does  not  spoil,  even  when  long  exposed  to  rain,  and  that  it  ol< 
timately  dries  without  alteration.  This  is  the  method  adopted  with  buckwheat,  in  countries  where 
that  plant  is  grown. 

For  what  remains  to  be  said  on  this  subject,  I  refer  to  my  remarks  on  the  making  of  hay,  and 
it!  preservation  under  sheds  or  in  ricka. 

Young  clover,  mown  just  as  it  is  gomg  to  flower,  loses  about  four-fifths  of  its  weight  in  drying 
completely ;  that  which  is  in  a  more  advanced  stage  of  growth  and  in  full  flower  loses  but  three- 
quarters ;  out  the  proportkm  is  probably  somewhat  afiected  by  the  more  or  less  hnmid  state  of  the 
atmosphere  during  the  time  of  growth.  On  the  average,  we  may  reckon  that  in  the  state  of  ad- 
vaaoement  which  we  have  noticed  as  proper  fbr  mowing,  100  Iba  are  reduced  to  22  lbs. 

The  prodoce  of  clover  iiasoally  estimated  in  dry  fodder,  because  it  is  much  more  difficult  to  weiah 
it  in  the  green  state.  There  is  much  diversity  of  opinion  respecting  the  medium  psoduce  of  3o- 
v«r :  estimates  vary  from  16  to  50  quintals  per  acre ;  and  there  is  certain^  an  ahnest  endless  dl- 
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yenky,  •oooiding  to  the  natal«  of  the  »il«  ind  tiM  eoMwtitm  «ad 
crop.  A  friend  of  mine  weighed  the  quantity  of  fodder  which  he  had  obtained  in  two  csttiiHi 
from  an  acre  of  cloTer  careraUy  meamred,  and  on  which  the  clover  appeared  to  grow  aa  Ündäf 
and  ftrongly  aa  I  had  ever  aeen :  he  weighed  thia  fodder  in  a  itaie of  peHect  drnMai»aad  tied  op 
in  bondlea,  and  fotind  it  to  amoont  to  37  qnintala  90  Iba.  The  soil  waa  not  peeoJiarljr  fovonUa  lo 
the  grov^'th  of  clover,  hot  waa  in  a  atate  of  gieat  fertility,  and  had  been  maavred  on  the  nufooe 
with  aahea  from  the  wap-faotory.  I  have,  therefore,  reokoned  40  qaintala  aa  the  highest  aaMMBi 
of  prodace  that  an  acre  of  clover  will  yield  in  two  cattinga.  Since  the  time  of  whidb  I  am  apeik- 
ing,  I  have  only  once  aeen  clover  aoperior  or,  periiapa^  even  eqvml  to  the  above :  bnt,  aooordiaf 
to  Üie  deacriptiona  which  I  have  heard  of  that  which  growa  in  the  moat  fertile  regiooi^  in  Alten* 
boarg  for  example,  aamplea  are  to  be  fonnd  which  far  aarpaaa  it  I  have  now  before  me  a  eped- 
men  of  clover  nom  that  ooantiy,  which,  aa  I  am  aaaored  by  eye-witneaaea,  haa  not  been  picked 
oat  aa  particularly  fiqe,  bnt  rather  taken  aa  an  average  aample  ;  it  ia  in  flower,  three  feet  high, 
and  haa  twelve  complete  atema.  The  lower  leavea  are,  in  the  dry  atate,  foor-fiflAia  of  aa  iocb 
broad  and  two  inchea  long.  I  admit,  then,  that  the  prodace  of  clover  in  d^  fodder  may  for  ez* 
ceed  40  qninula  per  acre ;  bat  only  ander  extraordinaiy  circa matanrea 

In  the  tirst  part  of  thia  work  I  mentioned  d,400  Iba  per  acre  ae  the  avenge  produce  of  doveroa 
a  aand^  clay  (good  barley  land),  provided,  however,  that  the  clover  occupied  an  advantageooa 
place  m  the  rotation,  and  one  in  which  the  aoil  waa  in  good  condition.  Thia  appeara  to  me  ID  be 
tlie  Qcareat  approach  to  truth,  for  land  of  thia  deacription. 

In  a  well-organized  rural  eetablishment,  the  neceaaary  qoantity  of  cloveraeed  ahould  be  ob* 
tained  from  the  land  itaelf,  for  the  porehaae  of  it  would  not  only  be  very  coatly,  but  airo  attended 
with  many  inconveniencea.  It  ia  certain,  however,  that  the  aou  ia  im|N>veriahed  bjr  the  repvodae- 
tion  of  the  aeed.  Thia  eifect  ia  not  very  obvioua,  but  any  one  who  wiabea  to  conviiioe  hiawelf  of 
it  haa  only  to  grow  clover-aeed  for  two  auccearive  yeara  on  the  aame  land ;  if  he  do  not  aapply  ibe 
loaa  thoa  occaaioned  by  manuring,  he  will  aee  hta  cropa  continue  inferior  lor  aeveral  yeara  on  tf» 
apot  where  the  aeed  haa  been  galnered.  The  impoveriahing  of  the  aoil  ia  not,  however,  ao  gnat 
aa  to  preclude  the  poaaibility  of  ita  being  richly  repaid. 

The  aeed  ia  uaually  taken  from  the  aecond  crop  ;  in  thia  caae  the  fiiat  crop  ia  naown  rather  earli- 
er than  ueual.  in  order  that  the  aecond  may  ahoot  forth  more  quickly  and  flower  aooner.  The 
firat  crop  muat  not,  however,  be  taken  ao  early  aa  to  allow  the  backward  ahoota  belonnna  to  it  to 
grow  up  after  the  mowing,  ibr  thev  would  then  get  the  atart  of  the  aeoond  crop,  aad  npea  too 
aoon.  Aa.  however,  an  unfavorabto  atate  of  the  weather  may  aometimea  prevent  the  aeitiBgof 
the  clover,  and  caoae  it  to  flower  without  forming  aeed,  it  ia  adviaable,  for  the  aake  of  addhioaal 
aecurity,  to  obtain  a  portion  of  the  neceaaary  aeed  from  the  firat  ahoot,  if  iu  fiowera  are  obaenred 
to  aet  particularly  well.  The  proper  aettinff  of  the  aeed  may  be  judged  of  by  comoreaamg  the 
flowera  between  the  fingen ;  they  ought  to  be  hard  and  to  reaiat  compreaafon.  It  M  beat  to  ie> 
aerve  for  gathering  aeed  a  part  of  the  field  on  which  the  clover  ia  not  thick,  but  onifonn  and  firee 
from  weeda 

The  ripenine  of  the  aeed  ahould  be  aa  complete  aa  poaaible.  Some  of  the  flower»  get  the  aiart 
of  the  reat,  and  their  aeed  fella  to  the  ground  m  dry  weather  before  the  othen  have  time  to  lipea; 
thia  inconvenience  b  experienced  more  with  the  firat  crop  when  the  weather  ia  hot,  than  witadie 
aeoond.  We  ought  never  to  pay  ao  much  regard  to  it  aa  to  aiow  the  crop  before  the  greater  iior* 
tion  of  the  plante  are  ripe,  for  even  if  a  portion  be  loat  by  waiting,  the  produce  will  oo  the  waole 
be  greater  than  it  would  be  if  the  crop  were  taken  before  it  waa  all  ripe.  We  may  know  when 
the  clover  ia  ripe  by  preaeing  one  of  tne  heada  between  the  handa  till  the  moiatare  contauied  in  it 
ia  completely  exhauated ;  the  huak  may  then  be  aepanted  by  bfowing  upon  it,  and  the  aeeda  wul 
reat  hi  the  pahn  of  the  hand.  If  the  aeeda  be  of  a  vfolet  cofor,  they  are  npe;  hot  thia  iaiarely  the 
caae  with  all  of  them ;  they  ahould  be  hard  and  convex,  preaentingno  depreaakma. 

Seed -clover  ehould  be  mown  in  the  dew.  or,  at  leaat,  not  under  a  hot  aon ;  it  eboold  be  made  ia* 
to  email  cocka,  and  left  till  quite  dry.  It  driee  much  more  quickly  than  yoong  chiver.  Care  ahoaJd 
be  taken  not  to  ahake  it  in  cariyiiig,  and  to  place  it  where  it  will  be  well  expoaed  to  the  air,  if 
poaaible,  on  polea,  above  the  barn  floor. 

Aa  aoon  aa  the  clover  ia  gathered  in,  eapecially  if  it  haa  been  houaed  in  a  atate  of  perfect  dryaea^ 
it  ia  threahed,  in  order  to  separate  the  heada  fix)m  the  atalka  on  which  they  grow ;  thia  opentioB 
may.  however,  be  deferred  nil  the  dnreat  froata  of  winter.  The  huaka  aeparated  fixm  the  atrew 
are  again  aobjected  to  the  flail,  and  the  eeed  thoa  obtained  from  them  ia  aepanted  by  meaaa  of  a 
aieve.  What  remaine  on  the  aieve  ie  paaeed  through  the  fenner,  that  the  emp^r  huaka  may  be  CB^ 
ried  away  by  the  air,  an  operation  which  gready  facUiuteo  the  threabing  of  the  reet.  Thia  te- 
maming  portion  ia  then  taken  to  the  barn,  and  apvaad  oat,  for  the  aake  of  expoaing  it  to  the  air  aad 
drying  it  well ;  it  ia  then  threahed  again  during  dry  weather,  and  the  aame  prooeae  repealed.— 
Thia  aeriea  of  operetiona  may  be  repeated  three  or  four  timea  withoat  effecting  the  entire  aepan- 
tion  of  the  grain.  Thie  eepantion  la  accompliahed  much  more  eaaily  when  the  heada  are  dried 
by  artificial  heat  The  dericcation  ia  nanally  performed  in  the  kiln,  bat  the  aeed  ia  then  vary  like- 
ly to  burn,  unleaa  great  care  be  taken,  and  Oie  aeed  be  not  pat  mto  the  >ila  tili  the  tempeiatara  ia 
conakleFably  lowered.  If  the  heat  be  too  ^reat,  the  aeed  loaea  ita  luatre  and  aaaomea  a  brown  tint 
Thia  cokyr  renden  cfover-aeed  very  aaapiciooa :  the  pnrohaaer  ahoold  look  well  to  it  The  eeie« 
method  ia  to  place  a  number  of  tablea  in  a  chamber  which  can  be  heated,  and  cover  then  ariik 
cfotha,  on  which  the  clover  may  be  apread  :  the  room  ia  then  to  be  healed  atron^ly  for  aome  dm 
care  bemg  taken  to  guard  againat  fire.*  When  the  quantir^  of  dover-aeed  la  aolBcient  to  nr 
niah  a  year'a  atock  in  advance,  the  beat  thing  that  we  can  do  la  to  defer  the  threahmg  till  the  hoi- 
teat  daya  of  the  aummer  following.  Such  a  proviaion  ia  in  eveir  reapect  advantageooa,  inaaativcb 
aa  clover-aeed  keepa  perfecUy  well  eepeciallv  before  it  ia  threabed.  The  clover,  m  ita  huak,  ia  re- 
moved from  the  bam  floor,  and  placed  on  olotha  apread  oat  in  the  auaahme ;  it  ia  then  aevenl 

«  Ib  our  cUmate,  Ü1  wUck  the  auaaaaer  ia  krnger,  we  have  ao  oocaaioa  to  reeoct  to  artificial  bett  for  dirtaf 
oar  aeed  clorenk  [Fimck  TVffW 
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ÜmM  itfarred  with  a  nke,  titer  which  it  b  a«[i2n  cairied  to  the  bam  iloor  aiid  tl^  Thisisthe 

ftaaieat  mode  of  sepaimtiiig  the  seed. 

When  a  large  qaaotity  of  clover-aeed  \m  gathered,  it  may  be  groun^in  the  mill,  bat  tlie  miU- 
■tonea  moat  be  carefully  a^joited  in  sach  a  manner  that  they  may  not  cnudi  the  seed.  It  ia  diffl> 
ooU  to  indace  millers  to  do  thia  in  places  where  the  operation  is  not  common.  We  may  nsaally 
obtain  300  lbs.  of  clover-seed  from  an  acre  of  ground,  and  therefore  realize  a  considerable  som  by 
the  sale  of  it,  especially  when  we  keep  the  seed  which  has  been  obtained  in  a  plentifal  season  In 
order  to  sell  it  at  a  time  when  it  is  scarce  and  consequently  dear.  To  save  the  trouble  of  thredli- 
ing,  many  cultivators  sow  their  clover  in  the  husk ;  this  method  succeeds  very  well ;  the  geimina- 
tbn  of  the  clover  may  indeed  be  retarded  a  little,  but  it  will  be  rendered  less  precarioua  But 
when  clover  is  sown  m  this  manner,  we  cannot  guard  against  the  seed  belüg  too  thick  in  some 
places;  and  to  ensure  a  sufficiency  all  over  the  field,  it  is  necessary  to  sow  twice  as  thickly  as  if 
ttie  seed  had  been  previously  cleansed  from  its  husk.  The  labor  of  threshing  is  undoubtedly^  te- 
dious» but  it  is  incomparably  more  economical  than  the  use  of  so  great  a  quantity  of  seed,  particu- 
larly if  we  have  the  means  of  preserving  or  disposing  of  the  surplus.  The  straw  and  chaff  of  clo- 
ver are  not  nearly  so  valuable  as  young  clover-bay ;  they  may,  however,  be  usefully  emptoyed  in 
feeding  cattle. 

The  observation  that  clover  does  not  succeed  when  repeatedly  grown  on  the  same  spot,  is  too 
general  to  admit  of  its  being  called  in  question.  False  rumors  and  prejudices  do,  indeed,  spread 
m  defiance  of  reason ;  but  they  do  not,  like  this  opinion,  originate  among  several  nations  at  once. 
Instances  mav,  however,  be  found  of  clover  having  been  sown  for  three  or  four  years  on  the  same 
land,  and  with  uniform  success.  If  now  we  examine  the  former  cases  with  attention,  we  shall 
find  that  where  the  deterioration  of  the  clover  has  been  observed,  the  soil  has  been  turned  up  to  a  small 
depth  only ;  as,  for  example,  in  Norfolk,  and  in  the  duchies  of  MaKdeburg,  Brunswick,  A:o.  On 
the  other  nand,  where  clover  has  been  found  to  succeed  uniformly,  it  has  been  sown  in  gardens»  ia 
the  alternate  system  of  four  or  five  years,  as  in  Belgium,  for  example.  (Vide  Schwerts,  ch.  ii.  &  4). 
In  these  situations  the  soil  is  once  plowed  up  to  a  considerable  depth  between  two  sowings  of 
olover.  In  places  where  the  land  is  manured  with  lime,  marl,  or  ashes,  clover  is  not  found  to  fail 
when  often  grown  on  tlie  same  spot  Oypsum,  on  the  contrary,  which  is  usually  so  beneficial  to 
olover,  is  of  no  farther  use  in  these  cases.  I  content  myself  with  stating  these  facts  without  at- 
tempting to  explain  them. 

It  has  been  often  and  warmly  disputed,  whether  clover  improves  or  exhausts  the  soil,  and  par- 
tionlarly  whether  it  favors  or  injures  the  succeeding  crop.  Most  persons  incline  to  the  former 
opinion ;  but  it  cannot  be  denied  that  many  have  experienced  the  truth  of  the  latter.    It  has  been 

{positively  ascertained  that  clover  does  not  directly  exhaust  the  land ;  for  it  is  always  observed 
Uiat  the  success  of  the  following  crop  is  in  proportion  to  the  beauty  and  abundance  of  the  clover, 
provided  only  that  the  latter  has  not  been  left  to  ripen  and  perfect  itB  seed.  The  contrarv  would 
*  certainly  happen  if  clover  drew  fiiom  the  land  a  large  portion  of  the  nourishment  by  which  it  growa 
Bat  clover  when  thin  and  weak  has  a  bad  effect  upon  the  soil,  because  it  then  permits  the  growth 
of  weeds,  particalarly  of  doffs'-grass,  and  other  grasses  which  have  a  disposition  to  spread.  More- 
over, the  groond  is  hardened,  fin^m  losing  the  beneBcial  shade  of  the  clover,  particnlariy  when  the 
olover,  in  spite  of  its  poomesi^  is  left  standing;  for  a  long  time,  and  the  land  which  has  borne  it  is 
plowed  but  once,  it  then,  we  would  obtam  a  good  result  firom  clover,  in  this  respect  also  we 
must  omit  nothing  which  tends  to  make  it  grow  mickly  and  strongly.  It  must  be  sown  on  a  rich, 
well  cleared  soil,  which  has  been  lightened  by  fallowing,  or  the  cultivatkm  of  hoed  crops ;  the 
sowioff  must  be  perfinrmed  with  great  care,  and  the  crop  mown  at  the  proper  time.  The  clover 
must  then  be  plowed  up,  when  it  has  grown  up  a  little  after  the  second  mowing,  and  long  enoo^ 

"■'   torot.    If,  • 


before  seed-time  to  allow  the  soil  to  settle  itself,  and  the  clover-stubble  to  rot.  tf,  in  spite  of  all  & 
care  bestowed  upon  the  clover,  it  should  grow  but  pooriy,  in  consequence  of  un&vorable  weather, 
and  should  be  partly  destroyed  by  winter,  we  must  content  ourselves  with  one  crop,  and  ftdlow 
the  soil  with  throe  plowings,  succeeded  by  harrowing.  When  these  rules  are  observed,  the  fer- 
tility of  the  soil  will  always  be  sensibly  improved  by  the  growth  of  clover,  independently  of  the 
enrichment  which  it  receives  from  the  mcreaaed  quantity  of  manure  produced  by  the  crop.  Com 
obtained  after  this  plant  is  often  finer  dian  that  which  is  grown  upon  a  non-manured  fallow. 

White  or  Dutch  Clover  ( Trifolium  repetie). 

There  are  various  kinds  of  clover  which  bear  white  flowers ;  even  that  of  which  we  have  been 
speaking  sometimes  changes  color;  but  the  name  of  white  clover  is  almost  always  confined  to 
the  species  of  which  we  are  about  to  treat  This  species  of  ck>ver  is  indigenous  on  almost  all 
moist, -clayey  soils  in  our  climate ;  it  forms,  indeed,  part  of  the  sward,  and  even  if  not  perceived 
at  first  sight  it  is  soon  discovered  on  closer  inspection.  It  soon  shows  itself  after  the  soil  has  been 
manured  with  substances  congenial  to  its  nature,  such  as  lime  or  ashes— to  such  an  extent,  indeed, 
Üiat  some  persons  have  imagined  that  its  seed  must  be  concealed  in  these  substanoea 

Some  cultivators  also  sow  Dutch  clover  with  the  intention  of  mowing  it ;  but  it  requires  a  very 
rich  soil  to  cause  it  to  grow  to  any  considerable  bight  On  a  sou  of  this  description,  it  will  some- 
times yield  a  crop  equal  in  thickness  to  that  of  the  common  purple  clover,  and,  according  to  some 
persons,  preferable  to  the  latter  as  a  Ibdder-plant— of  better  flavor,  yielding  more  nocmshment, 
and,  above  all,  more  conducive  to  the  production  of  milk.  But  it  yields  only  one  crop,  and  does 
not  rise  much  above  the  surface. 

It  is  more  frequently  used  to  form  pastures,  and  i?  certainly  the  most  generally  approved  of  all 
plants  that  are  cultivated  for  this  purpose.  It  is  peculiarly  fitted  for  a  pasture-plant  by  the  dispo* 
sition  which  it  has  to  send  forth  snoots,  and  the  quickness  with  which  its  leaves  are  reproducea— 
a  quality  in  which  it  surpasses  the  purple  clover.  Again :  Dutch  clover  is  not  so  ealsily  choked 
by  weeds,  but  exterminates  them  by  means  of  its  roots,  which  thrust  their  way  dirough  the  soil ; 
bence,  it  does  oot  require  a  soil  so  well  cleared,  and  may  with  greater  facility  be  sown  after  re- 
peated grain  crops.    It  has  also  been  remarked  that  Dutch  clover  is  not,  like  purple  cbver,  averse 
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to  growing  frequently  on  the  same  aoiT,  altfaon^  that  «nl  mav  have  been  but  «operBciaBy  plowed   i 
— a  conaeqaence,  no  doabt,  of  the  plant  beioR  indigenoas,  and  growing  apontaneonai^  in  thw  coan-  |  > 
try.    Seme  peraons  have,  liowever,  obKnrea  that  on  soils  not  very  well  adapted  to  its  coltivitiaD, 
it  thrives  better  when  first  introdoced  than  after  the  land  has  home  it  for  a  namber  of  yean. 

Purple  clover  is  not  fbnnd  to  be  injured  when  sown  alternately  with  white  clover. 

Dutch  clover  is  sown  either  on  the  autumnal  sowing  or  among  the  spring  corn ;  hut  the  Ibnoer 
position  is  better  for  it,  because  among  the  autumn  corn  it  grows  up  more  (quickly,  and  aflordt 
ffood  pasturage  among  the  stubble.  It  is  also  spread  over  the  autumnal  sowmgs  as  soon  as  the 
frost  IS  over ;  sometimes  also  aovm  before  winter,  or  even  while  the  ground  is  covered  with  mow, 
in  order  that  it  may  be  more  effectually  buried  by  the  water  formen  when  the  snow  melts»  and 
may  consequently  germinate  on  the  first  return  of  spring. 

The  smallness  or  the  seed  of  Dutch  clover,  and  tne  disposition  of  the  plant  to  spread,  allow  of 
its  being  sown  much  more  thinly  than  puiple  clover ;  a  much  smaller  i^uantir^  of  seed  is  therefore  . 
re<]uirea  for  a  given  extent  of  ground— 2  lb&  or  2|  lbs.  per  acre  are  quite  snfncient,  if  the  seed  be  i 
uniformly  scattered.  > 

The  time  for  which  Dutch  clover  lasts  depends  upon  the  extent  to  which  the  soil  is  adapted  to 
it  Sometimes  it  continues  for  three  years  only  from  the  time  of  sowing,  and  fails  in  the  firorth. 
When  fed  off  to  excess  by  sheep,  it  disappears  sooner  still,  because  these  animals  gnaw  the  stem 
even  down  to  the  roots,  which  they  tear  up. 

When  the  seed  is  to  be  gathered,  the  clover  is  UFually  mown ;  this  operation,  however,  alwt^ 
leaves  many  of  the  heads  untouched.  If  it  be  desired  to  obtain  a  large  quantity  of  seed  from  t 
small  extent  of  ground,  it  is  best  to  have  the  heads  gathered  by  women  and  children,  cither  bj 
hand  or  with  the  scissors.  The  result  of  this  method  will  always  repay  the  exp^ise  of  the  man- 
ual labor.  The  seed  may  also  be  gathered  by  means  of  a  sack  having  just  within  iu  mouth  a  kind 
of  iron  comb,  which  is  drawn  over  the  clover  and  polls  off  the  head«.  These  heads  then  hH  into 
the  sack,  the  mouth  of  which  is  ibr  this  purpose  kept  open  with  a  bow. 

Many  other  kinds  of  clover  have  also  been  recommended  for  cultivation. 

Straxjoberry  Trefoil  (Trifolium  fragiferum). 

This  species  is  very  similar  to  Dutch  clover,  both  in  nature  and  appearance ;  it  is  disthigniäbed 
,fitMn  the  latter  only  by  its  heads,  whiob  are  in  the  form  of  strawberrtesi  It  is  Hkewiae  indigenoas 
and  appears  to  put  forth  leaves  even  more  tnfled  than  those  of  Doteh  olover ;  bat  we  are  anae- 
.quaintod  with  any  trial  of  it  on  a  large  scale.  The  species  known  by  the  name  of  xigsag  trefisl 
/Trifolium  ßexuo9umJ,  of  which  there  are  two  vaneties,  alpeatre  and  rubenM,  has  been rBooB* 
mended  as  a  substitute  for  the  common  purple  clover,  because  both  varieties  Uiiive  better  thsn 
common  clover  on  a  bad  soil ;  but  their  produce  is  leas  abundant,  and  they  have  not  die  aofk  Haäf 
leaves  of  the  meadow  clover. 

'  The  yellow  melOot  flMfolium  mdilatnt)  approaches  more  nearly  to  Inceme  tfian  to  clover, 
both  in  culture  and  mode  of!  growth ;  it  ought,  indeed,  to  be  regarded  as  a  substitate  for  the  far 
mer.  The  variety  with  blue  flowers  has  too  strong  a  scent ;  the  yelkyw-lfowered  has  less  odor, 
and  the  white  less  stQl.  The  latter  is,  consequently,  preferred.  It,  however,  imparu  a  slight  fla- 
,vor  to  milk  and  butter ;  but  this  flavor  is  by  some  persons  considered  as  not  unpleasant,  and  in 
cheeae  is  even  esteemed. 

Lucemt  (Medicago  iativa). 

,  My  attention  has  been  fixed  in  an  especial  manner  on  this  plant,  on  the  one  hand  by  the  grett 
esteem  in  which  it  has  been  constantly  held,  from  the  remotest  times»  as  the  best  of  all  fodder- 
plants ;  and,  on  the  other,  by  repeated  attempts  which  I  have  made  to  cultivate  it  with  all  poM- 
Dle  care,  but  which,  in  spite  of  all  my  endeavors,  have  produced  but  very  indifferent  results.  I 
;have  not,  however,  confined  my  attention  exclusively  to  my  own  experiments ;  I  have  also  col- 
lected and  compared  the  resulu  obtained  by  other  cultivators,  and  endeavored  to  trace  the  caoae 
of  the  difiSsrences  between  them.  I  have,  conseqoenttv,  found  reason  to  alter  my  opinion  more 
than  once,  a«  may  be  seen  by  comparing  die  Ist  and  3d  volumes  of  my  Knglish  Agriculture.  At 
present,  I  consider  myself  better  qualified  to  form  a  fixed  and  well-grounded  opinion. 

For  the  culture  of  lucerne,  the  lower  stratum  of  the  soil  is  one.  I  may  almost  say,  of  more  conse- 
quence than  the  upper.  The  latter  may  be  ameliorated  and  enriched  during  the  growth  of  the 
lucerne ;  the  former  increases  in  importance  every  year,  in  consequence  of  the  lengthening  of  the 
fusiform  or  principal  root  of  the  plant,  For  tfat  subsistence  of  lucerne,  it  is  abeoluti'ly  necessary 
that  the  soil,  to  the  depth  of  at  least  four  feet,  be  of  the  same  nature  as  the  vegetable  stratum,  aoo 
in  accordance  with  the  habits  of  the  plant  itself.  When  the  successive  strata  of  the  sofl 
vary  in  consistence  or  constituent  parts,  the  root  of  the  lucerne  is  checked,  and  the  plant  dies, 
or,  at  all  events,  barley  vegetates.  That  which  is  most  inimical  to  it  is  a  stiff  day  on  wnich  water 
rests  without  penetrating.  There  are  whole  districts,  as  well  as  detatchcd  spots,  in  the  fieldi 
where  this  variation  of  strata  occurs,  but  at  a  depth  which  has  hitherto  concealed  it  from  observa- 
tion :  in  such  situations  all  trials  of  this  plant  are  unsuccessful  It  is,  however,  possible  to  mix 
the  several  lower  strata  of  die  soil  by  turning  them  up,  and  thus  to  render  them  fit  for  the 
cultnre  of  lucerne :  but  the  operation  must  be  performed  to  a  considerable  depth,  at  least  three 
feet  below  the  usual  depth  ot  plowing ;  and  even  this  is  scarcely  sufficient  I  nave  often  found, 
and  my  experience  is  confirmed  by  tnat  of  others,  that  lucerne,  after  having  presented  a.remaik- 
.ably  good  appearance  until  the  third  year  of  its  §^wth,  has  then,  instead  of  putting  forth  toot 
«bundont  shoots,  begun  to  thin  and  die  away,  notwithstanding  that  the  greatest  care  has  been  be- 
stowed upon  it 

It  is  well  known  that  a  soil,  to  be  adapted  to  the  culture  of  lucerne,  must  not  at  any  time  of  the 
year  be  exposed  to  injury  from  wetness.    Spou  which  are  over  subterranean  springs,  and  those 
on  which  water  stagnates  at  the  surface,  occasioned  by  alternate  strata  of  pervious  and  imperri-  <  i 
(1164) ^J 
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OM  9D%9n  (m  this  aoooont  quite  imfit  for  the  growth  of  Inoerne.  Etoo  if  such  portions  of  Und 
ooald  be  properly  drained,  tbey  would  still  be  inapplicable  to  the  cnltare  of  this  plant  B  ot  laceme 
b  alto  injured  by  water  ranning  over  the  sorface  ot  the  soil,  and  either  collecting  there,  or  filtering 
through.  Such  water  injares  the  plants,  either  directly,  or  by  (avoring  the  growth  of  grass  at  the 
■or&oe»  which  chokes  and  destroys  the  laceme.  This  evil  may  often  be  somewhat  lessened  by 
draiaittg. 

The  soQ  mast  also  be  of  mediam  consistence.  Stiff  clay  is  qnite  unfit  for  lucerne,  for  only 
the  vegetable  stratum  of  such  a  soil  is  lightened  by  manuring  and  cultivation,  and  the  lower  stra- 
feam  soon  ofibrs  a  resistance  which  is  very  injurious  to  the  roots.  Lucerne  thrives  better  on  a  deep 
■andy  soil,  but  continues  weak  end  poor,  and  daring  drouth  is  lo  much  iqiared  that  its  leaves  fiu 
off.  The  best  soil  for  Incenie  is  one  which  is  homogeneous  to  a  considerable  depth,  and  in  which 
the  quantity  of  sand  is  to  that  of  clay  purified  by  washing  in  any  proportion  between  70 :30, 
and  50 :  50.  But  it  is  still  more  advantaffeons  to  the  laceme  when  part  of  the  sand  is  replaced  by 
lime,  even  if  that  substance  should  be  u>nnd  in  the  bwer  stratum  only,  and  not  in  the  vegeta- 
ble layer.  The  lime  must  not,  however,  predominate,  or  be  collected  m  separate  lavers,  but  mix- 
ed uniformly  with  the  other  constituents  of  the  soiL  Sainfoin  grows  admirably  on  Umestone,  but 
lucerne  does  not 

The  former  kind  of  land,  usually  called  wtnrm  land,  is  universally  regarded  as  the  best  for  lu- 
oeme.  But  the  soil  on  which  this  plant  grows  should  also  have  a  warm  aspect — that  is  to  say,  it 
should  be  turned  toward  the  east,  or  the  south,  and  somewhat  sheltered  from  the  cold,  damp  winds 
of  the  north  and  west  Luoeme  is  a  native  of  warm  climates :  it  there  withstands  continued 
heat  better  than  anv  other  plant :  hence,  warm,  dry  summers  in  which  clover  suflers  most  from 
drouth,  are  precisely  those  daring  which  lucerne  grown  on  proper  soils  yields  the  most  abund- 
ant produce. 

To  cultivate  laceme  sncoessfully,  it  is  necessary  to  turn  up^  the  so3  not  only  on  the  surface,  but 
likewise  to  a  oonsidemble  depth :  this  mode  of  proceeding  is  much  less  costly  and  difflcalt  than 
random  trials,  which  seldom  yield  definite  results.  In  various  localities,  where  the  lower  strata 
of  the  soil  vary  considerably,  the  culture  of  lucerne  is  always  precariona  Thick  crops  of  it  are 
nrely  obtained  on  such  soils :  vacant  spaces  are  always  found ;  and  in  those  parti  where  the 
plants  meet  with  strata  which  are  uncongenial  to  them,  they  fall  off  and  disappear. 

Land  which  is  to  be  sown  with  luoeme  must  be  well  prepared,  plowed  as  deeply  as  possible, 
and  cleared  of  all  perennial  weeds;  dog's-tooth  grass,  and  all  roots  of  grasses  must  be  absolately 
destroyed—a  result  which  cannot  be  obtained  more  efectuallv  than  by  a  complete  follow,  or  the 
coltore  of  hoed  crops  for  two  successive  jrears.  Annual  weeds  are  not  very  i^jorious  to  lucerne, 
becAose  they  are  cut  down  together  with  the  crop  which  has  been  associated  with  it  or  with 
the  young  looeroe  itself  after  whk^  they  dinippear.  Their  seed  must  not,  however,  be  allowed 
to  ripen. 

Before  executing  the  labom  required  for  lucerne,  it  is  proper  to  manure  the  knd  abundantly,  so 
that  the  manuring  may  not  require  repetition  while  the  luceme  is  growing. 

Lucerne  is  sown  either  by  itself  or  with  another  crop :  the  quantitv  of  seed  required  is  fiom 
seven  to  eight  pounds  per  acre.*  for  the  grain  is  much  larger  than  that  of  clover.  The  former 
method  was  once  preferred,  because  it  gives  greater  facility  of  removing  weeds^  and  thinning  the 
luoeme  where  it  looks  too  thksk.  But  at  the  present,  the  latter  method  is  almost  universally 
adopted,  because  it  is  scarcely  praoticable  to  carry  on  the  weeding  opentions  on  a  large  scale, 
and  it  has  been  found  that  the  youngjuceme  plants  are  assisted  by  the  covering  and  protection 
which  they  receive  firom  those  which  are  associated  with  them.  Many  cultivators  sow  luceme  with 
hsrlev,  especially  the  late  four-rowed  varietv;  the  barley  is  allowed  to  ripen.  Others  prefor  a  crop 
whicn  can  be  mown  in  the  green  state,  such  as  peas,  tares,  and  various  mixtures.  For  my  part,  I 
prefer  flax  and  buckwheat,  which  I  have  found  py  trial  to  be  most  advantag^eous ;  Indeed,  i  have 
observed  that  under  these  plants  luceme  always  grows  very  thickly  and  uniformly,  and  afterward 
shoots  with  the  ipeatest  vigor.  The  flax  murt,  however,  be  pulled  up  with  some  care  and  man- 
agement, otherwise  the  vouag  luoeme  plante  wiU  be  injured.  Bnckwneat  may  be  eitiier  suffered 
to  ripen  or  mown  while  in  flower;  but  as  on  soils  of  this  description  it  usually  puts  forth  too 
many  leaves  to  allow  of  iu  producing  much  seed,  I  prefer  the  latter  method.  Under  these  plants 
the  s  >il  becomes  perfectly  clean :  they  do  not  shoot  a  second  time,  but  leave  the  ground  to  the 
luoeme  at  the  very  time  when  the  latter  is  required  to  grow  most  rapidly.  Toward  the  end  of 
summer,  and  m  autumn,  the  lucerne  requires  no  farther  attention. 

Some  cultivalors  sow  purple  clover  among  luceme,  for  the  purpose  of  procuring  an  abondant 
crop  in  the  second  year,  at  which  time  the  lucerne  has  not  yet  attamed  its  full  growth.  For  my 
own  part,  I  have  fiound  the  prodnce  of  luoeme  in  the  second  year  to  be  at  least  equal  to  that  of 
the  clover ;  and  moreover,  tnere  is  reason  to  fear  that  the  latter,  which  at  first  grows  in  tufts, 
would  destroy  a  number  of  the  yoang  luoeme  plaata,  I  cannot,  therefore,  give  my  approval  to 
this  method. 

If  any  penons.  on  the  approach  of  winter,  cover  their  young  lucerne  with  stiff  dung  oontainhig 
straw  ;  i  do  not  deny  the  possible  utility  of  this  method  m  severe  winters,  when  the  ground  is  not 
covered  with  snow.  Dunne  the  winter  of  1803-3,  the  young  luceme  plants  perished ;  but  we 
rarely  have  winters  so  oompletely  free  firom  snow,  or  in  wbksh  the  finest  penetrates  so  deeply  into 
the  ground,  producing  not  mere  cracks,  but  deep  chasms.  Moreover,  a  very  thick  covering  would 
be  required  to  form  a  sufficient  protectfon  ae[aiast  cold  so  intense  as  tbia  In  the  whiter  of  1810- 
11,  when  also  the  ground  was  not  covered  with  snow,  and  the  cold  was  rery  intense,  the  youqg 


My  eiqMrienoe  Is  not  exactly  in  seeordanee  with  that  of  our  satfaor  rsspectlng  the  qnantity  of  sesd 
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inenoe  is  not  ezscuym  seeoraanee  wim  mac  or  our  aauor  rsspectlng  me  qnantity  or  sesd 
1  bo  lown  on  an  acre.  I  have  always  found  it  advantagoons  to  ass  16  or  IB  Iba.  per  acre.  I  ad- 
nr,  thst  when  the  soil  has  been  turned  up  lo  the  deMh  of  four  or  live  inches,  and  properly 
id  the  plants  coMsqwenfly  grow  with  extraordinaiy  vifar,itis  not  necesssiy  to  aow  ao  thickly. 


laoenie  plants  wero  not  injured.  The  coTermg  of  dang  appetn  to  me  to  render  the  Yoong  ptanti 
delicate,  to  fayor  the  gnmm  of  weeds,  and  the  coTering  of  the  land  with  gra«.  wlfidi  is  wvry  in- 
jorioas  to  Inccme,  and  also  to  attract  mice  to  the  fields.  My  advice  is,  tfaerefiM«,  to  leavo  the 
yoang  laceme  to  itself  for  the  iu-st  winter. 

For  the  preservation  of  laceme  it  is  veiy  hnportant,  and  indeed  almost  indispensable,  tfaat  the  ' 
ground  be  strongly  harrowed,  especiaUy  in  sprmg.  This  operation  may  also  be  repeated  between 
two  crops,  several  times  in  the  year,  when  the  grass  roots  seem  inclined  to  estaoliih  themaelvee 
in  the  soil  between  the  laceme  plants.  In  the  spring  of  the  first  year,  the  harrowing  must  be 
moderately  performed ;  but  in  the  following  year  it  moat  be  execnted  with  a»  mach  Ibroe  as  poe- 
sible,  so  as,  mdeed,  to  give  the  land  the  appearance  of  a  field  completely  broken  up.  The  hsiiimi 
ased  ibr  this  parpoae  most  be  very  strong  and  well  tempered.  If  there  be  no  laige  hamnira  at 
band,  small  ones  must  be  several  times  passed  in  all  directions.  This  operation  does  no  harm  to 
a  lacerne  crop  which  has  already  acaaired  some  strength.  Bach  a  crop  pots  forth  tnfts  of  great- 
er sice  and  strengtli  in  proportion  to  Uie  depth  to  which  the  soil  has  been  breken.  An  old  looerae 
field  has  even  been  restorea  to  its  yoathfnl  vigor  by  having  farrows  traoed  on  it  with  the  plow  at 
intervals  of  a  foot 

The  good  effect  of  spreading  dang  apon  the  field  is  increased  by  this  strong  hamywing.  La- 
ceme may  be  advantaeeously  duns^ed  every  two  years,  in  order  to  maintain  it  m  a  state  of  vigor- 
oos  growth,  but  the  boat  mcthoa  is  to  manure  it  alteraatelv  with  dnn^  and  mineral  maDiires. 
Among  the  latter,  »MieB  are  particalarlv  efficacious ;  but  pounded  lime,  mixed  with  moold  or  turf 
and  palverixed  marl,  is  also  very  uaeful.  Of  all  animal  manares,  tlie  most  efflcafdoas  is  the  doi^ 
of  birds,  especially  of  pigeons,  spread  very  thinly  over  the  land.  It  is  also  costomary  to  apply 
liquid  manure,  consistm^  of  stable-dramtngs  mixed  with  water,  and  allowed  to  fisrment;  thiskind 
of  manure  is  uaedin  Switzerland,  under  the  name  of  pttrin. 

Gypsum  spread  upon  lucerne  produces  as  good  an  effect  as  it  does  upon  clover. 

Lucerne  soould  be  mown  before  the  Sower-buds  show  themselves^  if  we  would  ensoren  pfonspt 
and  vigorous  after-shoot  A  well  managed  lucerne  crop  may  be  cut  four  or  five  timee  in  the 
coarse  of  a  summer. 

The  strength  of  each  crop  increases  almost  every  3rear,  as  long  as  the  hicenie  field  oontinaea 
thickly  covered,  and  no  vacant  spaces  show  themselves,  provided  always  that  the  harrowing  and 
manuring  be  not  neglected.  Even  if  the  old  plants  do  not  put  forth  shoots  of  equal  length  with 
those  of  Uie  young  ones,  they  have,  nevertheless,  the  advantage  in  point  of  thickness ;  their  pro- 
duce exceeds  that  of  all  other  fodder-plants.  Forty  quintals  per  acre  is  regarded  as  an  vrerege 
quantity,  but  it  is  said  that  the  produce  often  amoimto  to  eighty  qaintal&  The  richneas  of  the 
crop  depends  much  upon  the  quantity  of  manure  that  has  been  bestowed  upon  it ;  bat  tempeim- 
ture  has  also  considerable  influence :  the  hotter  the  summer  the  more  abundant,  generally  apeak- 
tng,  is  the  produce. 

Lucerne  is  either  used  in  the  creen  state  to  feed  cattle,  or  made  into  hay ;  the  process  of  makiBg 
lucerne-hay  is  the  same  as  that  for  clover-hay.  In  the  green  state  hioeme  ismostfreqaently  gireo 
to  horses ;  these  animals  gain  rather  than  lose  strength  when  led  apon  luoerae,  provuied  thej  aie 
once  a  day  supplied  with  a  third  of  their  usual  feed  of  oats.  Laoerne  given  to  cow«  iwraii 
to  increase  their  milk  even  more  than  clover ;  some  personi;  however,  think  that  the  uiik 
thus  produced  is  thin,  and  that  the  butter  often  acquires  a  bitter  taste.  I  have  not  observed  ib« 
myselC 

Lucerne  is  a  very  long-lived  plant  On  a  piece  of  garden  ground  formeriy  used  as  a  Inoeme  fafld. 
and  afterward  turned  ap  twice  with  the  spade  and  laid  down  to  grass,  I  have  seen  isoiafeed  hi- 
oeroe  plants  grjw  up  which  must  have  been  at  least  thirty  years  old.  A  lucerne  field  may  oAen 
be  kept  up  tor  fifteen  years;  seven  or  eight  years  is  the  time  usually  reckoned.  8ome  cnltiva- 
tors  Bufiisr  their  lucerne  to  grow  for  four  or  five  years  only,  not  so  much  from  fear  of  it» 
perishing  or  diminishing,  as  for  the  aake  of  turning  the  soil  to  great  accoant  by  more  rapid  al- 
teroation. 

That  luoerae  may  be  included  in  a  well  arranged  fit^ld-system.  it  is  neoessazy  that  the  mten 
oonuin  a  great  number  of  divisions,  either  to  allow  the  lucerne  to  continue  for  a  sufficient  wna[ih 
of  time,  or  because  tliis  plant  cannot,  according  to  general  opinion,  be  successfully  r»«own  ontte 
same  spot  till  after  an  interval  of  nine  years.  If  the  number  of  divisions  be  but  snaall,  seven  for 
example,  it  is  best  to  keep  a  few  acres  of  each  for  the  px}wth  of  lucerne ;  to  sow  a  poKtion  of 
them  with  it  ever>'  year  -,  and  after  having  gone  thrangh  them  all,  to  break  ap  a  portton  evcty 
year,  and  devote  another  part  of  each  division  to  the  culture  of  lucerne.  Tliis  method  is  paitioalar> 
ly  necessary  in  places  where  the  fields  are  not  all  adapted  to  the  growth  of  lucerne.  la  naiiy 
cases  particular  spots  of  ground  are  devoted  to  this  plant  without  regular  order,  being  separated 
for  the  purpose  from  the  usual  rotation. 

Seed  is  not  gathered  from  young  lucerne  crops,  or  from  such  as  are  to  be  fieqaently  cut  and  to 
last  a  long  time,  for  the  plants  are  much  exhau.«ited  by  perfecting  their  seed.  I  have,  however» 
known  them  to  be  completely  restored  by  good  manuring.  The  seed  is  usoally  gathered  on  lucewse 
fields  which  are  intended  tobe  broken  up ,  the  first  shoot  is  mown  while  young,  and  the  second  al> 
lowed  to  ripen. 

Lucerne-seed  is  more  easüy  threshed  than  clover-seed ;  but  it  is  less  plentiful,  and  its  price  t^ 
consequently,  higher  by  one -third. 

The  breaking  up  of^an  old  lucerne  field  does  not  appear  to  me  to  be  easy.  I  have  treated  aseh 
land  ^nth  three  deep  plowings,  using  plows  with  cutting  shares,  to  prepare  it  for  hoedcropa,  and, 
nevertheless,  lucerne  plants  have  sprung  up  again.  This,  Itowever,  u  tm  case  with  young  TucenM 
only ;  for  the  o^brated  Piotet  de  Lancy,  who  keeps  his  Inoeroe  growing  for  foar  yeut,  only  sown 
whüeat  after  it,  as  after  dover  upon  a  single  plowing. 

The  fertility  of  a  broken  lucerne  field  is  very  great  especially  if  it  has  been  oAen  niaaui«d 
during  the  growth  of  the  hioeme  :  soch  land  will  bear  a  series  of  crops  without  requiring  fiaok 
re. 
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I  nrast  bare  nocke  a  few  particokr  model  of  cultiTBthiff  locenie,  of  which  I  have  treated  more 
at  length  in  the  first  volume  of  my  *'  Engluh  Agncoltaxe?' 

By  transplantation,  wherein  the  lucerne  loses  its  tap-root,  this  plant  may  he  cultivated  on  soils 
which  have  bat  Utile  depth,  because  it  then  puts  fbith  lateral  roots  which  reqaire  considerable 
apace.  This  seems  to  be  the  principal  motive  ibr  adopting  thia  method.  I  have  tried  it  on  a 
niall  scale,  bat  have  found  it  to  oe  attended  with  this  inconvenience,  that  the  plants  which  grew 
veiy  strongly  became  gradually  covered  with  a  woody  envelop,  hard  enough  to  resist  the  scythe, 
an£  oonseauently,  grew  higher  and  higher;  from  this  cause  the  lucerne,  after  a  few  years,  had  to 
be  mown  six  inches  above  ground.  This  method  is  also  very  troublesome ;  the  transplanting  most 
be  frequently  repeated,  and  diree  years  elapse  before  the  tufts  of  lucerne  unite  and  press  one 
against  the  other.  Hence,  this  process  has  »lien  into  disuse  in  England.  It  may.  however,  be 
adapted  for  the  purpose  of  fillmg  up  vacant  spaces. 

llie  metliod  of  dnllinp^  lucerne  between  grain,  and  In  rows  eight  or  ten  inches  apart,  is  reepal■^ 
Iv  increasing  in  estimation  in  England,  because  the  culture  by  which  the  plant  is  so  much  oene- 
htc^  is  much  more  e£kciualiy  performed  with  the  horse-hoe  than  with  the  harrow.  I  have  not 
yet  tried  this  method. 

A  well-made  lucerne  ground,  the  extent  of  which  is  kept  up  by  sowing  a  new  portion  every 
year  to  supply  the  place  ofthat  which  is  broken  up,  gives  great  assistance  to  a  rural  undertaking, 
and  may  even  fully  and  safely  supply  the  want  of  meadow-lands.  A  meadow  never  yields  on  the 
same  extent  of  sunace  a  produce  equal  to  that  of  a  laceme  field,  and  can  rarely  be  depended  upon 
widi  equal  security.* 

■  Sainfoin  (Hedy$arum  Onohrychis). 

This  vaJuablc  fi>dder-plant  absolutely  requires  a  sou  whose  lower  stratum  contains  lime.  On 
such  a  soil  the  asustance  of  a  moderate  quantity  of  manure  is  sufficient  to  ensure  tolerable  suc- 
cess to  the  plant,  even  on  the  poorest  vegetable  stratum ;  whereas,  if  lime  be  wanting  in  the  lower 
bed,  the  sainfoin  will  not  thrive,  even  though  the  richeif  vegetable  soil  should  be  devoted  to  it 
On  such  a  soil  it  grows  up  very  well,  and  appears  very  thick  m  the  first  year ;  but  it  alterward  dis- 
appears without  forming  tufts.  It  requires  lime  or  chalk :  even  if  these  substances  should  be  in 
the  form  of  hard  rocks,  the  roots  will  not  fail  to  make  their  way  through  them.  Whoever  thinks 
of  growing  it  may  save  himself  a  number  of  costly,  and  perhaps  useless  trials,  by  sonnding  hia 
land  to  the  depth  of  four  feet 

Land  which  is  to  be  sovvm  with  sainfoin  must  be  cleated  of  weeds,  especially  of  dog's-tooth 
grass,  which  prevents  the  success  of  this  plant  The  clearance  may  be  cfiectea  by  careful  fal- 
lowing, or  the  culture  of  hoed  crops.  Sainfoin  is  greatly  improved  by  recent  manurmg ;  but  it  is 
often  sown  on  poor  soils,  and,  nevertheless,  yields  a  plentiful  crop. 

Sainfoin  is  uRually  sown  with  oats  or  barley ;  it  is,  however,  sometimes  sown  in  autumn,  with 
com.  The  seed  is  sown  either  upon  or  under  the  lines,  bat  not  at  any  considerable  depth.  The 
quantity  of  seed  used  is  two  or  three  bushels  per  acre  -,  the  latter  quantity  is  to  be  prererred. 

Sainibin  may  likewise  be  advantageously  sown  in  rows  with  the  corn-drill,  and  cultivated  with 
the  horse-hoe,  supposing  that  these  implements  have  been  already  introdaced  upon  the  establish- 
ment ;  this  method  saves  a  third  of  the  seed.  When  we  are  desirous  of  growing  sainfoin  in  large 
quantities,  we  must  endeavor  to  procure  seed  from  countries  in  which  this  eulavation  is  already 
established  on  the  large  scale ;  for  seed-merchants»  who  sell  it  by  the  pound,  charge  much  too 
highly  for  it  and  sometimes  sell  it  in  an  unripe  state.  But  we  must  make  timely  application  to 
an  enterprising  and  honest  grower ;  for  this  grain  is  not  a  common  object  of  commerce,  and  the 
gathering  of  it  at  the  proper  season  requires  considerable  attention. 

As  soon  as  the  plants  have  established  their  roots  in  the  soil  which  sometimes  happens  in  the 
spring  immediately  following  the  sowing,  but  sometimes  not  till  that  of  the  next  year,  tne  sainibin 
must  be  treated,  like  lucerne,  with  strong  harrowing.  If  it  be  manured  a  little,  nomtime  to  time, 
its  shoots  will  be  more  abundant  and  its  produce  large. 

As  this  plant  is  usually  grown  on  distant  and  hilly  fields,  it  is  more  £re<)nent]y  made  into  hay 
than  consumed  as  green-meat  It  yields  a  plentiful  crop  Just  as  it  is  beginning  to  flower,  and  a 
second  but  smaller  one  at  the  end  of  summer ;  at  this  time  it  will  also  afford  very  nourishing  paa- 
turage.  A  produce  of  eighteen  or  twenty  quintals  of  hay  is  considered  satisfactory ;  but  on  a  fa- 
vorable soil,  frequently  manured  on  the  sarface,t  the  produce  may  amount  to  thirty  quintals  per 
acre.  This  fodder  is  particularly  good ;  many  practical  cultivators  say  that  its  quality  surpasses 
that  of  clover  and  hicernc. 

Sainfoin  is  very  durable  when  it  meets  with  a  favorable  soil,  provided  that  it  be  properly  har- 

*  AU  that  our  learned  author  baa  here  said  on  the  cultivatioa  of  lucerne,  aeema  to  me  perfectly  correct 
with  regard  to  the  north  of  Germany.  Bat  in  mflder  climates,  I  have  had  very  fine,  plontlfal.  ana  durable 
hiceme  growing  on  soils  which  had  not  been  turned  up  to  a  greater  depth  than  sixteen  inches,  but  were 
in  a  healuiy  condition,  and  gravelly.  I  hove  even  obtained  firom  such  lucerne  grounds  as  much  as  eighty 
quintals  of  dry  fodder  per  acre,  during  dUyean  tj  ikar  grtamt  vifw  ;  and  I  have  acaroely  fUlen  short  M 
Ulis  quantity  on  rich  lands  which  had  been  cultivated  to  the  depth  of  the  spade  only ;  that  is  to  say,  about 
twelve  or  thirteen  inches  Rhine  measura 

Lucerne  fields  give  more  fine^entand  plentifiil  crops  when  they  «re  watered  in  time  of  drouth  with 
warm  or  ealeareoos  watara,  by  irrigation,  or  momentary  ioundaciaD ;  but  generally  speaking,  their  duration 
is  shortened  by  this  trentnoent  because  the  sou  acquires  an  increased  disposition  to  become  covered  with 
srasa.  Count  Ph.  Rt,  formerly  professor  of  Agronomy  in  the  University  of  Boloana,  and  now  at  Modena, 
has  gone  through  a  series  of  conclusive  experiments  on  this  point  in  the  agrlcuTtural  carden  of  tha  fint 
mentioned  University.    In  all  coses  it  is  of  the  utmost  importance  to  take  proper  precautums  to  prevent  the 


raity.    In  an  coses  it  is  of  tne  utmost  importance  to  take  proper  pi.     

lucerne  roots  firom  coming  in  contact  with  stagnant  and  subterranean  waters ;  but  Als  precautian  becomes 
doubly  necessary  when  the  lucerne  field  is  to  be  watered.  {Frmek  TVons. 

t  On  the  borders  of  the  Lake  of  Geneva,  where  aainfbia  la  mnch  esteemed,  especially  for  fiwding  horae^ 
It  ia  oflen  supplied  with  mineral  manuiea,  espedidly  gypanm ;  but  an  opfaiion  ta  entertained  (and  I  think 
.^--^  __,.%__.-.,„,  ^ ^^ .. V..U .  I  cause  the  phmt  to  make  an 


rowed  and  manared,  emeckUy  with  Mhesorgypsain,  and  not  too  often  roqoired  to  pfodnoaned. 
Fielde  of  «ainfoin  have  been  kept  in  excellent  condition  for  twenty  years. 

Sainfoin  aometimea  penetrates  the  g^and  twelve  inches  deep  ;  pUuita  of  it  have  even  been  finad 
whose  roots  went  to  the  depth  of  sixteen  inches.  The  roots  are  very  strong  m  the  upper  pait  ao  tlm 
it  is  not  easy  to  break  np  an  old  sainfoin  layer :  this  labor  is,  however,  wittingly  nndertaken.  be- 
canse  a  field  of  this  description,  which  has  previoaaly  not  even  repaid  the  expense  of  sowing, 
will  afterward  yield  severai  fine  crops  withoat  fresh  manaring.  The  light  vegetable  «ntom, 
covering  a  calcareous  rock,  is  thereby  considerably  increased,  and  die  vigorooa  roots  of  the  «is-  . 
foin  appear  to  lighten  the  rock  and  divide  the  calcareous  stone«.  It  seems,  however,  to  be  OMUer 
of  obaervation  that  sainfoin  will  not,  till  after  a  veiy  long  interval,  thrive  on  land  which  it  bis  pr»- 

^^is  plant,  which  seems  to  penetrate  the  depths  of  the  soil  to  seek  nourishment  which  it  tha- 
ward  yields  to  the  surface,  is,  for  many  countries,  an  mvaluable  gift  of  Nature ;  while,  in  otfaen,  it 
is  absolutely  unavailable.  Excellent  fodder  may,  by  its  means,  be  obtained  on  the  tope  of  the  mnt 
barren  hüls,  sufficient,  indeed,  to  supply  the  want  of  low  meadowa.  The  latter  may  die«  be 
sometimes  advantageously  broken  up,  and  thus  the  usual  order  of  Nature,  whtch  seems  to  deäga 
the  valleys  for  producing  fodder  and  the  highto  for  cultivating  grain,  may  be  inverted :  bot  we 
must  be  careful  to  ascertain  ij^id  qu4equefera  regio,  quidferrt  reeutet. 

VARIOUS  OTHER  FODDERr-PLANTS,  WITH  PAPU.IONACEOUS  FLOWERS. 
Attempts  have  been  made  to  cultivate  various  other  plants  of  the  genus  meJieafo,  and  oAen 
bearinsr  »ome  affinity  to  them,  and  several  authors  have  recommended  these  plants ;  but  their  cul- 
tivation has  nowhere  been  continued,  or  even  generally  adopted.  The  cause  of  this  neriea  ■ 
not  so  much  that  the  pUmtB  thus  recommended  have  been  foand  unfit  for  the  uses  to  which  they 
were  destined,  as  that  they  are,  in  many  respects,  inferior  to  those  already  snoken  of;  and  Alt } 
where  the  latter  have  been  found  unarailable,  the  former  have  likewise  yielded  but  an  ndiftr- 
ent  return.    Of  this  number  are  the  following  :— 

Yellow  Sickle  Medick  (Medieago  falcata) 
Which  grows  vrild  ahnost  everywhere,  and  thrives  on  bad  soils:   its  produce  ia,  h(rareTer,bQt 
maU ;  and,  on  good  land,  it  is  far  inferior  to  lucerne. 

Black  Medick  or  nonsuch  {Medieago  lupulina) 
Is  liable  to  the  Mme  objections,  as  are  also  various  kinds  of  Lotut ;  for  example,  loiu»  tijimuim 
and  loiu9  comiculatus,  or  common  bird'e-foot  trefoil ;  various  species  ofLaihyrw,  vix,  lälkynt 
vraiensit  or  meadow  vetohling,  UUhyru»  $ativuM,  and  lo/Ayra*  fttienw« ;  aeveial  apedes  rf 
^btu  such  as  arül»ts  niger  or  black  bitter  vetch,  orobu»  sylvattau  or  wood  bitter  velch,  aad 
orobut  iutanu  i  also,  astragalus  eicer,  and  various  kinds  of  wüd  vetchea 

AU  diese  plants  are  excellent  in  natural  meadows,  where  Uiey  grow  among  the  re*  of  tbc 
herbaae  When  meadows  are  to  be  »own  with  them,  it  is  certainly  advisable  to  procure  tb«  eeed 
from  other  meadows  in  which  they  grow  abundantiy,  and  for  this  parpose  to  allow  some  port» 
of  the  olants  grovring  in  the  latter  to  perfect  their  seed ;  but  if  I  may  rely  on  my  own  ezpeneooe. 
these  plants  do  not  yield  a  satisfectory  produce  when  separately  culuvated.  ,  ,   .     .      , 

Plants  have  also  been  recommended  which  appear  very  desirable  on  account  of  their  «feogib 
of  ve«starion  and  the  long  time  for  which  they  last ;  but  ft  appears  to  me  that  cattle  aocoMol 
to  better  nourishment,  absolately  leiect  them.  Among  this  number  is  the  ^airga  oßoMi^ 
Pa^cSar  «tention  has  been  directedto  the  discovery^  a  plant  which  shall  thnve  on  poor  nd 
a^Av  soila  enable  them  to  yield  a  moderate  return,  and  at  the  same  time  imorove  them.  A^ 
omdLg  to  the  English,  French, and  Belgians,  these  qualities  are  possessed  by  tte  cammoBfom, 
hSxi:urop4eusJ.  At  all  events,  this  ßant  is  the  one  generally  alluded  to  by  agncultoial  wj 
ten  who  sneak  of  fune.  It  grows  likewise  in  the  north  of  Germany,  but  not  apontaneoudy ;  ind 
I  am  not  acquainted  with  any  trial  that  has  been  made  of  it  in  our  part  of  Üie  counliy.  We  hare, 
lLI««iv«r  a  verv  aimilar  plant,  which  growa  abundantiy  on  tiie  worst  landa  via^  the  comiwa 
^T/iJ^uZi.^^!^^^  It  *PPe««  to  »«'  indeed,  very  probable  Uiat  this,  and  not  tbe 
ci^^Cw  S  iTphSt  really  spot  en  of  in  tiie  works  o»  foreign  autiioni.  Several  p««« 
Sr?;iv«?iL"  broSr^  «  eaten bv.cattie  quite  as  «Badily «ferj 

For  an  account  of  the  excellent  eflbcts  which  Uie  culture  of  this  plant  produces  on  iMdy  tnj 
h^h?ai^  I  refer  to  the  dissertation  of  Francis  de  Caster,  in  the  third  volume  of  Scbweiu • 
"Wl«nS«hAericulture,"  and  various  otiier  passages  of  the  same  work ;  also  to  Arthur  Yoomi 
?;^i?ÄSw  •'  particulariy  the  thh-d  v5um?.  The  seed  of  broom  is  sown,  like  diat  of  other 
foddÄra«S>nrihesÄ  or  autumn  .grain  and  the  soil  is  devoted  to  the  plant  fcr  fi«« 
;?x  ^SsSsT  When  3ie  bro6m  has  been  cut,  it  is  given  to  tiie  cattie ;  the  mo<«  delicate  k«v«  rj 
S»i«todieeo.  and  the  harder  «talks  used  as  manure :  where  foel  is  scarce,  tiieae  stalks  are  dnrf 
E.?nJ^  fof  £iSng.  But  if  it  be  desired  to  make  diese  harder  stalks  also  fit  to  be  eaten  by  ^ 
tie  thSr^^bTbroised  with  an  instrument  resembling  a  braque,  or,  what  i.  «jH .bew».  ü|^ 
nSv  be  ^uced  to  a  semi-fluid  consistence  by  tiie  bark-mill,  and  given  to  tiie  cattie  m  diat  «^ 
?hefoddlr  Am  obtained  is  said  to  be  of  the  most  nourishing  description,  and  to  mpartia;^ 
^eable  fla^^^^^  even  to  winter  butter.  I  have  never  mysel?  tried  this  use  of  the  broom  ;bml 
^fd  recommend  tiie  trial  to  tiiose  who  often  find  tili»  plant  growing  wild,  especially  on  the  b«^ 
dS5  of  ftrwoods.  The  use  of  broom  is  recommended  by  many  considerationa 
Com  Spurry  {SpergtUa  Arvensis). 


are,  indeed,  aearx^eiy  diatinniebable  ezoepting  by  their  atatnre  and  time  of  Hofwmmf^.  (Skmie  per- 
BOne  are  afraid  that  the  caltiTated  species  may  degenerate  into  a  weed,  and.  at  last,  midäi>iy  spon* 
taneoasly;  bat  I  liare  doabts  on  this  point  I  have,  indeed,  often  remarlted  tiiat  wlie»  apanry 
ripens  apon  a  field,  it  shows  itself  in  the  following  year  among  the  plants  sown  either  apon  this 
fluid  or  the  adyoining  oi^s.  This  growth  arises  worn  seed  which,  having  been  shed  and  die> 
persed  by  the  wind,  remains  dormant  daring  winter,  and  shoots  forth  in  spring-,  bat  after  a  year 
or  two,  it  disappears  entirely,  lor  the  yoang  plants  are  incapable  of  withstanding  frost,  whereas 
the  wild  sparry  is  not  injured  by  it 

There  are  two  ▼arieties  of  coldvated  sparry :  the  one  rises  to  a  smalt  bight,  bat  ^ws  thieUy ; 
llie  other  attains  double  the  bight  of  this  one,  bnt  never  mws  thickly  or  surpasses  it  in  produce^ 
excepting  when  grown  on  a  very  vigorous  soil.  The  former  is  proper  for  the  poorer  soiI%  on 
which  alone  sparry  is  usually  sown ;  it  is  also  better  adapted  for  a  pasture  pleat  The  latter  va- 
riety is  the  more  advantageous  for  sowing  on  very  fertile  land,  with  the  intention  of  mowing  it 
The  two  varieties  may  be  distinguished  by  their  seed:  the  smaller  has  a  black  seed  marked  with 
a  white  ring ;  the  larger,  a  browniah  seed,  which,  when  closely  examined,  appear»  qpotted  with 
yellow  and  dark  brown,  and  is  usually  without  the  ring. 

By  mixing  the  two  seeds,  I  have  obtained  a  medium  variety,  which  grows  to  a  much  greater 
bight  than  the  small  kind,  and,  at  the  same  time,  very  thickly.  I  have  obtained  excellent  crops 
from  this  variety  even  on  middling  soils,  and  fit  for  either  pasturage  or  mowing. 

Sparry  grows  on  almost  all  soils,  even  on  the  very  bad  sands,  provided  there  be  no  want  of 
water  during  the  time  of  its  growth :  but  its  strength  and  produce  vary  almost  infinitely,  aooord- 
ing  to  the  quantity  of  nourishment  contained  in  the  soil  on  which  it  grows.  It  is  rarely  oultlvated 
on  fertile  soils,  but  its  produce  is  not  equal  tt>  that  of  clover.  On  the  other  hand,  it  presents  the 
great  advantage  of  not  occu|>ying  the  ground  lon^,  for  it  majr  often  be  mown  eight  weeks  after 
seed-time,  unless  iu  germination  has  been  retarded  by  excessive  drouth.  There  are,  therefore, 
c»ses  in  which  sparry  mav  be  advantageously  cultivated  on  the  best  lands :  many  cultivators 
mav  have  recourse  to  it  when  their  cbver  fails. 

Another  great  advantage  afforded  by  sparry  is^  that  it  produces  plenty  of  seed,  which  is  easUy 
gatiiered  and  threshed,  and  therefore  very  cheap.  W  hen  the  necessary  quantity  is  grown  on  the 
land,  it  mav  be  set  down  at  a  very  low  price.  In  calculating  the  expense,  however,  we  must  not 
altogether  lose  sight  of  the  iact  tint  sparry,  wlien  allowed  to  ripen,  and  particularlv  when  palled 
up,  exhanats  the  soil  to  a  great  degree ;  whereas,  that  which  is  mown  or  fed  off  while  young,  af- 
fivds  a  very  sensible  increase  of  nutriment 

Five  pounds  of  seed  are  required  for  an  acre ;  bnt  if  the  sou  has  been  well  prepared,  and  the 
•oed  be  scattered  with  perfect  uniformity,  this  quantity  may  be  diminished. 

The  soil  does  not  re<)uire  extraordinaiy  preparation,  unless,  indeed,  it  is  infested  with  dog's- 
tooth  grass.  B  ven  if  this  be  the  case,  the  sparry  will  still  grow  up,  but  the  dog's-tooth  grass  will 
eoon  choke  it  Spurry  may  be  sown  from  the  middle  of  May  to  the  middle  of  August  In  dry 
weather,  the  seed  should  be  sown  immediately  after  pfowmg,  the  soil  having  been  perfectly  lev- 
eled with  the  harrow.  The  success  of  the  crop  depends  altogether  on  the  oiroumstaace  of  the 
spurry  meeting  with  a  well-pulverized  layer  of  earth  at  the  surface.  Hence  it  is  better  to  follow 
the  harrow  by  the  roller,  and  then  to  harrow  again — afterward  to  sow  the  seed,  and  finish  by  once 
more  passing  the  roller  over  it  The  spurry  then  rises  qaiokly  and  equally,  a  point  of  great  im- 
portance. 

Spurry  is  usually  sown  by  itself;  I  have,  however,  seen  it  muced  with  clover,  the  young 
plants  of  which  were  very  advantageously  protected  and  sheltered  by  the  rapid  growth  of  the 
spuny ;  and,  after  the  lauer  had  been  mown,  shot  up  vigorously  and  very  close  together.  Spur- 
ry has  also  been  sown  with  buckwheat  intended  for  mowing  as  a  green-crop.  It  might  per- 
haps, be  economical  in  some  cases  to  sow  spurrv  among  grain  which  grows  up  into  the  ear,  for 
the  sake  of  obtaining  good  pasturage  on  üie  stubole.  It  is  often  sown  on  the  broken  com  stubble, 
to  obtain  autumnal  pasturage,  or  green-meat  At  this  season  it  is  scsrcely,  if  at  all,  injured  by 
slight  frosts. 

Spurry  is  mown  while  in  full  flower,  either  to  be  consumed  as  green-meat,  or  made  into  dry 
fodder.  Its  lower  flowers,  however,  often  begin  to  expand  very  early,  and  it  is  just  at  this  time 
that  the  plant  begins  to  vegetate  most  strongly ;  we  must  not,  therefore,  be  guided  by  these  flrat 
flowers,  when  we  intend  to  tske  but  one  cuttm^p.  If  spurry  be  mown  while  very  young,  it  will 
shoot  up  again,  and  a  second  crop  may  be  obtamed  from  it,  often  more  considerable  than  the  first 
Bnt  the  first  crop  is  scarcely  worth  the  trouble  which  it  occasions ;  it  is»  therefore,  better  in  most 
cases  to  have  it  fed  off  on  the  ground— but  quickly,  and  by  a  considerable  number  of  cattle.  The 
spurry  wül  tlien  not  be  injured  by  this  pasturage,  bat  will  afterward  shoot  up  with  greater 
strength  and  thickness. 

The  produce  of  spurry  is,  as  may  be  conceived,  sabjeot  to  endless  variations,  not  only  accord- 
ing to  the  nature  of  the  soil,  but  also  to  the  state  of  the  weather ;  for  this  plant  re<)aires  heat  and 
frequent  showersi  It  stops  growing  in  unfavorable  weather,  but  quickly  recoven  itself  when  the 
weather  again  becomes  congenial  to  it  The  Quantity  of  its  produce  may  be  estimated  at  the  half 
of  a  crop  of  clover  raised  on  the  same  extent  of  surface.  Wnen  spurry  is  laid  up  in  beaps^  it  be- 
comes much  compressed,  and  undergoes  considerable  diminution  of  volume;  but  &t  the  same 
time,  it  increases  m  density,  and  a  given  weight  of  it  is  then  moofa  more  nourishing  than  the  same 
weight  of  any  other  kind  of  fodder,  as  those  who  cultivate-  it  soon  find  out  When  cattle  are  fed 
on  spurry,  either  green  or  dry,  the  increase  of  their  milk  and  fat  is  sensible  to  the  eye.  Spony 
is  likewise  one  of  the  best  kinds  of  fodder  for  producing  butter  and  milk  of  agreeable  flavor. 

Sparry  is  easily  convertible  into  hay  by  maxing  it  up  into  small  cocks  as  soon  as  it  is  partially 
dried.  When  the  weather  is  fine,  the  plant  will  dry  completely  of  itself:  but  in  wet  weather  the 
cooks  must  be  now  and  then  stirred  and  turned  over.  Spuny  may  be  exposed  to  rain  for  a  long 
time  without  spoiling  or  losing  its  nutritive  qualities.  The  earlier  it  is  mown,  the  more  nutritioos 
is  the  fodder  which  u  yields :  but  even  the  straw— that  is  to  say,  the  haulm  of  spurry  which .' 
(1169) 3ii 


nm  to  aeed— «ppetn  to  me  to  be  mora  nonriahmg  than  any  other  kind  of  hay.    It  ii  still  greca 
when  mown ;  foör  we  cannot  Tentore  to  let  it  ripen  very  far,  for  fear  that  it  Bbookl  drop  iia  teed. 

The  seed  may  be  tamed  to  very  ||[ood  aoconnt,  when  this  quantity  gathered  ia  larger  tfaaa  we 
want  Oil  may  be  expreaaed  from  it,  though  not  in  aofficient  qnantity  to  be  profitable :  it  ia  tboogbt 
better  to  nae  thia  aeed  for  feeding  live-atock :  iu  nutritive  power  haa  been  nownto  be  very  great 
Bporry-aeed,  when  oaed  for  thia  parpoae,  ia  ateeped  in  warm  water:  it  then  loses  its  eermmatiDg  . 
power,  swells,  and  becomes  digeatibie.  If  not  treated  in  this  manner,  it  passes  tfarongn  ihe  bodiei  ^ 
of  animala  unchanged,  and  with  its  germinating  power  undiminished.  When  piepansd  as  above, 
it  ia  given  to  the  cattle,  either  in  the  form  of  wash,  or  poured  upon  chopped  straw.  In  cows  ü>at 
are  fed  upon  it  the  increase  of  milk  is  visible ;  and  it  is  said  that  the  milk  and  butter  thus  prodoced 
do  not  acquire  the  unpleasant  flavor  which  is  perceptible  when  the  animals  are  fed  upon  otiier 
oily  substances.    Schwerta  informs  us  thnt  this  practice  is  universally  adopted  in  Belgium. 

Various  other  fodder-planta,  such  ns  pimpernel  ckiccory^  and  aeveral  kinds  of  grasK«^  are  belt 
adapted  for  pasture-grounda 

Toere  remain,  however, 

The  talUgroMoing  Grasses^ 

which  are  cultivated  io  the  fields  for  mowing. 

These  grasses  may  be  called  Hay,  or  Stalk-grtuug  in  contra-distinctioD  to  Patturt  or  Im^- 
gr€U$eSf  because  the  former  have  vigorous  stems  with  strong  leaves  attached  to  them ;  wbeitu,  f 
those  of  the  second  class  bear  feeble  and  leafless  stems,  but  have  strong  radical  leaves,  which 
grow  with  greater  vigor  the  more  they  are  fed  off,  and  kept  short  by  the  teeth  of  anhnaJa. 

Ray' grass  {Lolium  perenne). 

Of  all  cultivated  grasses  this  is  the  most  celebrated,  and  the  one  which  has  most  sieadüy  maitt- 
tained  its  reputation.  Two  essential  qualities  are  united  in  it :  first,  it  may  be  mown;  and,  mc- 
ondly,  when  fed  off,  it  forms  a  close  sward,  which  ^ws  again  with  great  vigor.  It  thrives  ob 
stiff,  and  also  on  sandy  clays,  provided  they  are  not  m  very  dry  sitnationa  It  gives  but  one  crop 
per  annum,  for  mowing;  but  toe  fodder  which  it  yields  is  very  substantial  when  it  is  cut  bdne 
flowering :  after  that,  its  stems  become  hard.  The  English  usually  sow  it  among  purple  dover, 
and  never  neglect  it  when  the  clover  is  intended  to  stand  for  a  number  of  yeara,  because  the  ny- 
grass  multiplies  as  the  clover  thins.  The  chief  advantage  of  this  grass  consists  in  the  facility  win 
which  its  seed  is  gathered,  and  the  quantity  which  it  yields.  The  part  from  which  the  gram  b  to 
be  collected  is  allowed  to  ripen ;  it  is  then  mown,  and  the  grass  is  treated  like  com,  and  threthed 
in  a  similar  manner :  20  scheflbls  may  be  obtained  from  an  acre :  the  quantity  of  seed  put  upon  thii 
surface  is  about  1  schefiel,  or  1|  scbeffel.  The  residue  of  the  threshing  can  only  be  kaked  npoo 
as  straw :  but  the  plant  shoots  up  again  in  autumn,  and  the  exhaustion  consequent  upon  the  ripen- 
ing of  the  seed  may  be  repaired  oy  manuring.  In  England,  the  most  varied  trials  have  bees  imde 
with  an  immenae  number  of  grasses,  and  the  result  has  been  that  the  cultivation  of  ny-graasiathe 
field  has  been  continued,  or,  at  all  eventa,  resamed.* 

Common  oat4ike  Grass  {Avena  elatior). 

The  plant  so  called  by  the  French  was  at  first  confounded  in  France  with  the  ray-grass  of  the 
English ;  but  it  is  altogether  different — its  stems  or  reeds  are  much  longer,  and  more  thickly  cor- 
ered  with  leaves,  and  it  does  not  form  a  close  sward.  Like  the  former,  it  grows  on  soils  of  a3 
kinds,  provided  they  are  in  a  state  of  fertility,  and  yields  as  its  first  crop  a  greater  quanti^  of  bay 
than  ray-grass :  it  afterward  fields  a  second,  but  weaker  crop.  It  lasts  till  the  fourth  or  mih  year, 
especially  if  it  be  supplied  with  manure. 

But  its  cultivation  u  incomparably  more  troublesome  and  costly  than  that  of  ray-graae,  bectoM 
the  unequal  ripening  of  its  seed  causes  great  difl3culty  in  taking  the  crop.  It  bcgms  to  ripen  on 
the  top  of  the  panicle,  and  falls  as  soon  as  it  is  ripe ;  so  that  we  cannot  collect  all.  the  seed  bcm  i 
stem,  unless  we  take  some  of  it  in  an  unripe  state.  There  is  yet  greater  irregularity  in  the  ripeo- 
\  in^  of  the  sterns^  so  that  they  must  be  gathered  almost  one  by  one,  and  dried  in  a  bam  w^here  mey 
'  will  be  well  exposed  to  the  air.  The  diificnltv  of  taking  the  crop  is  a  great  obstacle  to  the  ex- 
ended  culture  of  this  grass.  It  often  happens  that,  of  a  quantity  olaeed  purchased  of  a  seedsman. 
not  nxne  than  a  fourth  is  ripe :  and  hence  it  becomes  impossible  to  obtain  a  thick  herbage,  even  by 
sowing  several  scheffels  on  an  acre  of  ground. 

Especial  care  must  be  taken  to  avoid  confounding  this  grass  with  the  avtna  hulbota,  and  not  to 
take  the  seed  of  the  one  for  that  of  the  other.  They  are  much  alike ;  but  the  latter  species  is  s  te 
ly  troublesome  weed,  which  continually  multiplies  by  its  bulbat 

Tall  Fescue-Grass  (Festuca  elatior). 

This  gnu9S  is  very  similar  to  the  preceding  in  its  economic  characters,  but  it  requires  a  more  hu- 
mid soil;  when  it  meets  with  such  a  soil,  it  yields  a  larpner  produce  than  common  oat-like  grass. 

Its  aeed  does  not  shed  so  easily  as  that  of  the  latter ;  it  must,  however,  be  carefully  gathoed,  and 
firom  each  stem  separately. 

*  The  Italians,  partlcolaily  the  inhabitants  of  Lombardy.  who,  as  well  as  the  En^iah,  often  assodsKiaj- 
"•  " -*^ .  ...  ,    .^...^... —  ^ 1  otber  •dTiaiages.thst 

be  caretessoess  of  aer 

„_      ^__  ^ , . plant  often  yields  two  ortbiee 

ercKM  in  a  vear ;  and  I  have  seen  upon  my  own  land,  even  in  a  season  of  extreme  drouth,  a  veiy  ^od  •«- 
end  crop  oflq^ezza  taken,  with  its  seed  perfectly  ripe.  [JVmcftTVstt 


CocVs'foot  Grass  {Dactylis  glotnerata). 

Thia  plant  u  cultivated  and  aaed  in  the  aame  manner  as  common  oat-Uke  gnm.  It  moat  be 
mown  very  yonnff.  when  it  is  begging  to  pot  forth  ita  sterna,  for  it  ia  only  in  this  state  that  it  ia 
agreeable  to  cattle.  As  soon  as  its  panicles  are  formed,  the  sterna  become  hard.  Moreover,  if 
mown  early,  it  will  yield  a  second  crop,  which  wonld  otherwise  be  qaite  insignificant  The  grain 
adheres  firmly  to  the  car,  and  admits  of  being  cnt  with  the  scythe.  It  is  nsoaily  found  among  the 
aeed  of  common  oat-like  grass  parchased  of  seedsmen.  Seed  thas  obtained  <men  yields  a  larger 
quantity  of  oock's-foot  than  of  oat-like  grasa 

Dog's'tail  Grass  {CyTiosurus  cristatus). 

This  is  in  all  respects  similar  to  the  preceding,  but  ia  more  inclined  to  harden.  Both  apedea 
thrive  equally  well  on  a  dry  bat  rich  soil. 

Common  Cat*s-Taii  or  Timothy  Grass  {Phleum  Pratenst), 

This  grass  requires  a  moist  situation  on  a  light  soil.  When  mown  young  it  is  soft  and  grateful 
to  caule ;  but  after  it  has  formed  its  car,  it  becomes  hard,  and  the  hay  is  no  longer  good,  excepting 
for  horses.    As  it  shoots  late,  it  yields  but  one  crop. 

Cat's-tail  enjss  produces  a  large  quantity  of  seed,  which  does  not  easily  shed,  so  that  it  may  be 
mown  and  thredied.  This  seed  is  very  small,  a  few  pounds  only  being  required  for  an  acre.  It 
is  probably  from  this  circumsiauce  that  the  culture  of  Timothy  grass  has  become  mote  extended 
than  that  of  any  other. 

The  seed  of  this  grass  was  first  imported  into  Gtermany  firom  England,  and  into  England  from 
America.  The  plant,  however,  grows  wild  in  our  country ;  but  that  imported  from  America  ap- 
pears to  me  to  be  a  particular  variety,  for  the  thickest  and  most  vigorous  crop  of  Timothy  grasa 
that  I  ever  saw  was  that  of  a  field  for  which  the  seed  had  been  imported  from  England.  Thia 
was  thirty  years  ago,  and  at  that  time  the  English  imported  this  grass  firom  America. 

Woolly  Soft  Grass  (Holcus  lanatus) 

Has  been  particularly  recommended  by  many  writers  on  Agriculture.  In  my  opinion,  however, 
it  is  one  of  the  worst  and  least  agroeable  to  cattle  of  all  grasses.  At  all  events^  it  must  be  mown 
very  young.  It  yields  but  one  crop ;  but  toward  autumn  it  shoots  up  again  strongly,  and  in  tufts» 
so  that  it  then  fnrnishes  a  tolerably  abundant  pasturage,  even  on  sandy  and  elevated  soils,  where, 
indeed,  it  is  eaten  by  cattle,  for  want  of  better  nourishment.  This  grass  is  often  destroyed  by  firoat 
in  winter,  when  it  grows  alone,  instead  of  being  mixed  in  the  sward  with  other  grasses. 

The  seed  may  be  collected  by  mowing  and  threshing,  but  it  is  very  dtlHcult  to  get  the  gram  out 
of  the  husk,  and  therefore  the  husk  is  often  sown  with  it.  In  purohasing  it  we  must  be  careful  to 
notice  whether  the  grain  is  separated  or  still  in  the  husk :  in  the  latter  case  several  sohefibls  per 
aero  will  be  required,  in  the  rormer  a  pound  will  suffice,  provided  the  seed  be  ripe  and  carefully 
spread. 

Meadow  FojfTail  Grass  {Alopecurus  Pratensis). 

On  a  rich  and  moderately  humid  soil,  whether  oonsistmg  of  sand  or  clay,  this  grass  is,  periiaps^ 
the  best  that  can  be  cultivated  in  our  climate.  It  puts  forth  very  thick  and  vigorous  leaves,  both 
from  its  stalk  and  its  stems ;  it  coven  the  soil  well,  shoots  forth  eariv,  and  grows  again  very  quick- 
ly, so  that  three  crops  may  easily  be  obtained  fifom  it  in  the  course  or  a  vear.  When  mown  young, 
at  the  thne  when  tlie  ears  begin  to  show,  it  is  very  grateful  to  cattle.  It  is  not  at  all  adapteci  to  dry 
and  meager  soils. 

The  seed  should  be  gathered  by  plucking.  When  the  grass  is  ripe,  the  ear  must  be  taken  hold 
oC  and  drawn  toward  the  gatherer  in  such  a  manner  that  the  husk,  in  passing  through  his  hand, 
may  separate  from  the  grain  and  leave  it  behind.  This  grain  must  then  be  immediately  spread 
out  in  a  well-aired  barn,  as  it  will  otherwise  become  heated,  and  lose  iu  germinating  power. 

Meadow'Grasses  (Poa). 

Smooth-stalked  meadow-grasa  (Poa  prcUen$isJ;  ronghish  meadow-graas  fPoa  trividUt),  and 
variooa  other  species  of  Poa,  afibrd  the  best  of  afi  kinds  of  hay :  meadows  on  which  they  grow  are 
preferable  to  all  othem  But  these  grasses  are  not  fit  for  separate  cultivation,  on  account  of  the 
difficulty  of  gathering  their  seed  and  separating  it  from  the  woolly  covering  which  keeps  it  united 
in  knots^  and  id>solutely  prevenu  the  uniform  spreadmg  of  it.  The  Poa  grasses,  to  thrive  well,  re- 
quire a  rich  meadow  soil.  ^         ,,, 

The  culture  of  grasses  mtended  for  mowing  may  be  useful  in  oertam  cases;  for  example,  when 
we  wish  to  procure  a  ibdder-field  that  may  last  for  several  years,  and  the  soil  is  not  adapted  to  the 
cultivatkm  of  lucerne,  partksularly  if  it  be  too  damp.  But  this  branch  of  husbandly  can  never  be 
much  extended,  both  on  account  of  the  difficult]^  of  gathering  the  seed,  and  also  oecause  clover 
yielda  a  larger  produce,  allowa  of  alternation  with  the  culture  of  grain,  and  prepares  the  soil  for 
that  cultivanon.  The  culture  of  grasses  should  be  reserved  for  the  light,  black  soil  of  bw  conn- 
tries,  where  clover  often  foils,  and  which  are  especially  adapted  to  this  description  of  plants.  But 
soils  of  this  namre  have  usually  considerable  inclination  for  the  growth  of  herbage,  and  the  seed 
of  grasses  that  are  proper  for  them  is  usually       •'•""  "  ■'  ■  ■ 


them  to  such  an  extent  that  artificial 
sowing  is  scarcely  necessary.  The  gathering  of  the  seed,  or  the  yery  high  price  which  it  costs» 
and  tM  diflicolty  of  spreading  seed  of  such  extreme  lightness  in  a  uniform  manner,  are  insupera- 
ble obatades  against  any  great  extension  of  the  culture  of  grasses  for  mowing. 

We  have  already  spoken,  in  the  proper  place,  of  the  use  of  vetches^  rape,  colza,  buckwheat 
y>^ü^  and  various  mixtnre%  both  aa  green  food  for  cattle,  and  for  hay-making. 


Section  VL 
THE  ECONOMY  OF  LIVE  STOCK. 

Und«r  the  denwmmrioo,  **eeonomy  efiive  $tock:'  we  indade  not  only  the  breeding  and  nn« 
of  aoimal«,  bat  genenUy  all  that  relatea  to  their  maintenance,  even  when  not  oonnected  wiin 
breeding. 

We  have  before  apoken  of  the  neoeaaary  ^lationa  between  the  economy  of  live  rtook  and  A^* 
onltare,  and  the  proportion  which  muat  be  maintained  between  theuL  It  ia  rare  to  meet  wdh 
caaea  in  which  theae  proportionaare  leaa  important ;  in  which,  for  example,  the  neoeaaary  qmathy 
of  manure  can  be  porchaiBed,  or  cattle  belonging  to  other  partiea  can  be  taken  into  the  eataUidi- 
ment,  either  for  a  fixed  rent,  or  by  giving  vld  a  certain  quantity  of  fodder  to  the  owner  of  the  C8^ 
tie,  on  condition  of  ita  being  conaomed  on  the  eatabliahraent  itself  by  a  cert&in  number  of  citde, 
and  under  the  inapection  ofthe  proprietor.  The  latter  method  ia  highly  convenient  for  the  cnitin- 
tor,  and  ia  adopted  in  ma^y  countiea  of  England,  where  cattle  from  Scotland  are  fattened  on  the 
fmoM.  It  ia  likewiae  common  in  Switzerlandi  where  the  milch  cowa  are  taken  in  «otamn  from 
the  Alpine  paatures  to  winter  in  the  plains.    In  other  countries  this  system  is  rarely  puraoed. 

The  much-dim Qted  question  as  to  whether  the  culture  of  grain  or  the  economy  of  bve  stock  yieUi 
the  |;reater  prent,  or  which  of  the  two  it  ia  advisable  to  follow  in  preference  to  the  other,  cannot  be 
decided  on  general  principlea.  The  jpecuniary  profit  derived  from  the  management  of  live-tfock 
increases  or  diminishes  with  the  welfare  of  civilized  nations^  because  the  consumption  of  aniaal 
food  becomea  larger  in  proportion  to  the  well-beiae[  of  the  community.  A  large  exportatk»  oft 
particular  kind  of  animal  produce,  in  consequence  ot  its  recognized  quality,  may,  however,  can«  a 
riae  in  its  price ;  this  ia  the  case  with  Holstein  butter  and  Swiss  cheese.  Sometimes  one  portioa 
ofthe  live  atock.  the  value  of  which  in  other  placea  ia  but  amall,  will  yield  ao  high  a  profit  uwtilie 
price  of  the  reat  will  fall  proportionably  low.  Such,  for  inatance,  ia  the  caae  in  thia  country  with 
sheep,  which,  on  account  of  the  high  price  of  their  fleecea»  have  been  multiplied  to  ancb  an  exieac 
thai  the  market  is  overstocked  wuii  mutton ;  wherea%  in  England  sheep  are  kept  principallj  far 
the  sake  of  their  flesh. 

In  our  cireumstancea  the  economy  of  live  atock  rarely  yielda  a  lanre  profit,  if  we  charge  it  with 
manure  and  pasturage  at  the  market  price.  But  we  are  usually  aatianea  when  the  expense  ofthe« 
matters  is  property  repaid  by  the  mamtenance  of  cattle,  and  our  atraw  ia  converted  by  ifaeiresc»- 
menu  into  an  active  manure.  A  large  number  of  cattle  mamtained  in  this  manner  with  great  care 
and  at  considerable  expense  always  yields  an  adequate  return ;  and,  generally  speaking,  it  is  ob- 
aerved  hi  almost  all  ooontriea  that  rural  undertakinn  which  maintain  large  numbers  of  caule, 
and  feed  them  well,  are,  in  the  end.  more  profitable  than  than  those  which  have  only  the  nomber 
abaolntely  reqnhwd,  and  feed  them  but  acantily. 

The  aovantage  of  one  or  other  kind  of  live-stock  dependa  partly  on  drcomstanoea  of  place  aad 
tune,  and  partly  on  the  akill  and  industry  with  which  they  are  treated.  In  general,  we  may  lay 
down  as  a  rule  for  our  country,  that  horned-cattle  are  most  profitable  on  low  paatnrea,  and  wbea 
maintained  by  ataU-feedmg ;  aheep,  on  the  contrary,  on  aU  dry  and  elevated  pasture-gronndi^  nata* 
axtificiaL 
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HORNEIM^ATTLE. 


2t  ia  not  yet  decided  whether  our  domeatie  ox  is  descended  from  the  aame  atock  aa  the  wild  boll 
and  buffialo.  But  aa  theae  animala  not  only  breed  together,  but  alao  produce  a  race  which  is  capa- 
U^of  perpetuating  itwlC  it  is  probable  that  our  domeatie  cattle  are  descended  from  the  wild  lace. 
ana  owe  Uiehr  change  of  form  entirely  to  the  kind  of  nouiahment  and  the  care  which  man  has  be- 
stowed upon  them. 

But  even  among  our  ownbomed  cattle  we  may  obaerve  a  great  diversity  of  racea,  which  iatrm- 


iwttvfind  that  either  of  theae  cireumstancea  baa  any  prompt  and  marked  influence  on  a  race  whick 

purity.    The  choice  of  individuala  for  propagation  baa,  in  all  ^babiiity, 

contributed  most'powerfuUy  to  the  perpetuation  of  constant  and  distinct  racea,  and  particular  vari- 


mitted  from  generatfon  to  generation.    Theae  cnanges  may  have  been  brought  about  by  elin 
jmd.mode  of  living ;  but  if  ao,  the  effect  must  have  been  produced  by  very  atow  degree^  »r  w«  do 
twttvfind  that  either  of  th        ' 
la  BiaSntained  in  perfect 

contributed  most  powerl        ^-    

etica  have  been  aabaequently  produced  by  crossing. 

In  Germany,  (under  which  title  I  include  all  the  various  empires  and  provinoea  in  which  the 
German,  with  its  several  dialccta,  constitutes  the  prevailmg  language)  the  races  have  lately  beea 
mingled  in  so  many  waya,  and  with  ao  little  definite  purpose,  that  thehr  diatinnisbing  charaderia- 
tica  can  no  bnger  oe  recognized.    We  must,  however,  distinguish  the  three  following  rBoes>> 

faj.    The  bw-country  race. 

fbj.    The  ordmaiy  race  of  the  high  groonda. 

(ej.    The  mountaLi  race. 

But  these  races,  which  are  in  themselvea  sufilciently  distmct,have  often  been  mingled. 

The  low-country  race— whose  distmgoishing  marks  are  a  fine  skin  and  hair,  large  size  of  body, 
strong  bonesb  and  short  horns— is  met  with  in  several  countries  under  diffbrent  names.  Bat  it  ia 
eludes  many  varietiea,  each  of  which  is  distinguished  by  some  peculiarity,  eapecially  in  couniriBi 
where  constant  attention  has  been  paid  to  breeding  and  choice  of  individuals.  Thia  race  probaUr 
derivea  iu  origin  firom  the  first  culuvated  ooontriea  of  the  Lower  Biiine,  the  Blbe,  the  Waaer,  aaa 


PR0PVETIE8  OF  DIFFERENT  RACES  OF  CATTLE.  501 


the  ooast  of  Üie  Baltic.  It  ib  probable  that  the  Flemism—who,  being  a  peaoefiil  and  indoatrioiu 
people,  maltiplled  qaickly,  and  established  thenuelTesm  other  low  ooantries,  in  which  they  were 
readily  employed  to  caltivate  the  land— introdaced  the  race  into  these  oonntriea»  keeping  u  pore 
in  some  caaea,  and  mixing  it  in  others  to  a  greater  or  leaa  extent  with  the  native  breedof  the  conn- 
try.  The  low-coontrv  breed  is  known  in  these  parts  by  the  name  of  the  Friesland  breed;  it  is 
likewise  often  called  the  Oldenburg  ur  the  Bremen  breed,  becanae  it  was  brooght  to  us  by  cattle-deal- 
ear  of  those  coantries  m  which  it  has  partly  been  raised.  The  race  ibond  m  the  rich  valleys  <tf  Holstein 
and  Sleswick  is  in  in  some  respects  different  from  the  former.  This  is  still  farther  tme  with  re- 
gard to  the  breed  which  has  been  formed  in  the  low  coantries  arotind  Dantzig  and  TUsitt ;  these 
races,  however,  resemble  one  another  verv  closely.  In  England  the  same  braed  is  known  by  the 
name  of  the  short-homed  or  HoldemeMs  hreed,  and  is  thoaght  to  have  been  origmally  introduced 
from  the  Netherlands.  Contrary  to  the  opinion  which  has  hitherto  been  common,  I  think  that  we 
ought  to  inclnde  in  the  same  race  the  large  Sunte  breeds,  of  which  such  excellent  portraits  ate 
given  in  the  second  part  of  the  '*  Deutsehlande  rind  Viehraeen/'  by  M.  Witte,  viz.,  the  Friimry 
race,  and  even  the  smaller  Simmenthal  breed,  which  certainly  does  not  belong  to  the  primitive 
mountain  races,  altliongh  it  thrives  on  the  rich  pastmes  at  the  foot  of  the  Alps,  at  the  same  time 
that  it  is  very  well  ada]>ted  for  stall-feeding.  This  race  has  been  again  transplanted  into  some  of 
the  more  fertile  countries  of  Southern  Germany  and  Franoonia,  particularly  the  Margravate  of 
Anspach. 

These  several  races  are  all  esteemed  as  milch  cows,  becanae,  when  properiy  fed,  they  give  more 
milk  than  any  others.  But  they  are  delicate,  and  require  food  not  only  in  abundance,  but  also  of 
particularly  ^ood  quality:  when  badly  fed,  they  soon  degenerate,  then-  produce  diminishes^  and 
afle  a  short  tune  they  yield  no  return  whatever. 

The  crossing  of  this  large  breed  with  others  is  not  always  saooessfiil,  especially  for  the  firstlrtr 
generaUons.  Bat  when  the  breedmg  is  judidously  managed,  die  animela  which  are  coupled  not 
Being  too  dissimilar,  a  breed  may  be  obtained  far  superior  to  the  primitive  laoe  for  oertam  locali- 
ties, and  possessing  its  good  qualities  without  ita  defeota.  When  such  a  race  has  been  obtained,  it 
must  be  perfected  by  itself. 

This  race  of  cattle  does  not  appear  to  be  well  adapted  for  draught ;  foe;  tboagh  very  strong  and 
healthy,  they  are  not  sufflcientiv  robust  and  hardy  w  that  employment;  berides,  their  mamtan- 
ance  ia  too  expensive.  It  is  only  by  crossing  and  after  a  l^se  of  years^  that  strong  and  robust 
beasts  of  draufht  can  be  obtained  from  this  race. 

Great  weight  and  embonpoint  mav  be  given  to  these  animals  bTfattemng :  bat  for  this  potpose 
a  large  quantity  of  very  nourishing  todder  must  be  used ;  and  woea  a  beast  of  this  deacriptioD  is 
lean,  an  enormous  supply  of  food  is  required  to  fatten  it  again. 

The  native  races  present  great  diversity  both  on  the  low  grounds,  and  on  the  hilla.  Our  German 
breed,  originally  of  a  reddish-brown  color,  and  with  large  horns,  has  retained  more  or  leas  of  its 
size  and  vigor,  according  to  the  manner  in  which  it  has  been  treated.  Hub  race  ia  found  in  its 
best  and  purest  state  in  Vogtland :  but  in  most  places,  it  haa  greatly  degenerated,  for  want  of  suf- 
ficient pasturage,  and  from  over  parrimonioua  treatment  It  might,  however,  be  again  improved 
within  itaeU^  by  means  of  better  nourishment,  more  careful  treatment,  and  a  proper  ohoioe  of  indi- 
viduals for  breeding. 

It  never  fields  so  much  milk  as  the  low  country  breeds ;  the  milk  is^  however,  on  the  average,  of 
richer  quahty ;  and,  in  proportion  to  the  quantity  of  food  ocmsumed,  often  yiekls  an  equivalent  net 
return. 

The  hardihood  of  this  nee  renders  them  well  adapted  for  draught  In  many  countries,  partic- 
ular attention  is  paid  to  the  rearing  of  oxen  from  it  t  verjr  kirge  and  strong  annuals  are  thus  ob- 
tained, which  scarcely  seem  to  spring  from  the  same  origin  as  the  cows  of  thia  breed ;  whidi  are^ 
for  the  most  part,  very  small  and  stunted. 

In  other  coantries  the  native  race  is  strongly  marked.  A  breed  of  great  mterest  for  northern 
Germany  is  that  of  Jutland,  which  is  excellent  both  for  milking  and  fattening.  The  hair  of  thia 
breed  is  peculiar,  of  a  dun  or  tawny  color,  often  spotted  with  white :  indiviouab  are,  however, 
found,  having  black  or  gpay  hair ;  bat  a  reddish-brown  color  is  very  uncommon  among  them ;  and 
wherever  I  have  met  with  it,  the  form  of  the  animal  has  appeared  to  me  to  betray  a  diffiirent  ori- 
gin. The  bones  are  small,  the  legs  short,  the  body  long  and  deep,  the  fore-quartera  proportionally 
weaker,  the  hinder  large  and  strong.  The  phy8iop;nomy  is  peculiar:  jawathia,  mouth  efongated 
and  pointed,  head  and  neck  thin.  Tnere  is  a  feminme  appearance  in  all  these  animals,  even  among 
the  males,  and  this  character  would  be  yet  more  widely  diffused,  were  it  not  that  the  balls  are  usu- 
al ly  chosen  for  breeding  from  another  race,  in  which  the  bone«  are  larger  and  the  head  thicker. — 
The  Jutland  breed  is  lively  and  robust,  and  preserves  its  milk  and  flesh  better  than  the  other  cattle 
of  the  country,  on  bad  and  scanty  pasturage. 

This  race  is  much  esteemed  for  fattening,  because  the  muscular  fibre  ia  delicate  and  aavoiy ;  and 
the  bones  and  oflal  weigh  but  little  in  comparison  with  the  useful  parta  The  animals  also  readily 
increase  m  muscle  and  &t ;  though  the  latter  substance  is  not  developed  externally  so  much  as  be- 
tween the  flesh  and  muscular  fibre,  where  the  lean  and  fat  are  so  agreeably  mixed.  Where  this 
meat  is  known,  it  readily  fetches  a  aomewhat  higher  price  than  other  kinds.  The  cows,  which  are 
very  lean  when  they  begin  to  give  milk,  increase  m  fat  when  well  fed,  in  proportion  as  theh-  milk 
decreases ;  so  that,  at  the  end  of  their  milking  time^  they  are  fot  enough  for  kiHing. 

As  we  usually  obtain  them,  the  cattle  of  thia  race  are  smaller  than  tnose  of  our  ordinary  German 
breed,  either  on  account  of  the  scanty  nourishment  which  they  find  in  their  own  country,  or  be- 
cause they  are  paired  too  early.  I  liave  seen  heifieav  brought  from  that  country  before  they  have 
borne  young ;  and  such  as  happened  to  be  in  a  sitoatioo  where  they  were  well  fed,  attained  great 
length,  though  they  did  not  grow  very  tall  But  the  progeny  of  this  race,  when  supplied  with 
plenty  of  nourishment,  may  become  very  large :  a  cow  of  this  oreed,  which  was  kiUed  as  soon  aa 
milk  was  no  lon^r  taken  from  her,  yielded  550  Iba  of  butchers'  meat,  exclusive  of  offid.  In  their 
own  country,  animals  of  this  breed  are  met  with  which  attain  a  remarkable  lengtl^  without,  how- 
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ever,  growing  tail  and  gire  m  ■Mnniahiwg  ^qanti^y  of  milk :  bvttbeyarenot  in  the  market  There 
ia,  penaps,  no  other  raoe  which,  under  oramary  circamatancea»  ia  bo  well  deaerving  of  carefU  eo- 
deavora  to  perfect  it 

Among  the  moontain  raoea,  that  of  the  Swu»  Alps,  or  the  Ha$H  breed,  ia  the  moat  remarkible. 
M.  Witte  haa  given  oa  an  excellent  drawing  of  it  in  the  work  alrcadjr  apoken  of  It  is  indigeDOU 
in  high  moontain  regiona  only ;  bat  baa  been  naturalized  in  other  aitaationa,  and  even  in  Lower 
Saxony,  originally  in  the  ooontriea  of  the  Hartz.  1  will  not,  however,  take  upon  me  to  decide 
whether  the  race  thua  tranaplanted  may  not  be  the  leaa  perfect  breed  of  Schwytz,  a  drawing  of 
which  ia  to  be  given  in  the  work  of  Wiite.  The  Haali  race  ia  small,  bat  elegant  and  well  boik.— 
The  homa  have  a  pecaliar  corvatare  directed  backward,  and  become  very  thin  toward  their  ez- 
tremitiea.  The  head  ie  narrow,  bat  the  moath  lam  in  proportion  to  it ;  the  eara  aprine  finom  thick 
tafU  of  hair ;  the  neck  ia  abort ;  the  lega,  eapeciau^  in  the  forearm,  abort  and  very  tnin,  hot  Air- 
niahed  with  verv  atrong  nervea  and  moaclea;  the  toot  ia  amall  and  perfectly  well  abaped ;  the  tiil 
k»g,  reaching  almoat  to  the  feet  bat  thin,  and  terminated  with  a  large  toft  of  hair.  The  body  ii 
k>ng  in  proportion  to  the  general  atractare,  and  of  a  fine  blackiah-brown  color,  deepeat  toward  the 
lower  parta.  A  tawny  atreak,  inclining  more  or  leas  to  whiteneaa,  extends  along  the  neck  and 
back  to  the  middle  of  the  tail.  The  ears,  month,  and  lega,  are  oaoally  of  the  same  color.  The  eye 
ia  commonly  aanoanded  by  a  Uwny  ring:  the  adder  of  the  cow  ia  of  the  aame  color,  andoovoed 
with  hair.    Sometimes  the  animal  ia  alao  marked  with  white  apota. 

Thia  race  exhibiu  very  little  diapoaition  to  fetten ;  perhapk  on  aocoont  of  the  free  and,  ia  some 
reapecta,  iatigaing  life  which  the  animab  lead  on  the  Alpa.  I  have,  however,  seen  their  deacead- 
anta  become  tolerably  fet  when  atalled. 

.  Cows  of  thia  breed  give  very  good  and  rich  milk,  in  proportion  to  their  size,  and  the  kind  of  pu- 
tni|^  on  which  they  graze :  even  on  the  Alps,  however,  there  ia  a  groat  diflerence  between  one  to- 
dividnal  and  another.  In  oar  own  coontrv  I  have  seen  dcacendants  of  the  race  aometimea  highly 
valoable,  sometimes  altogether  valoeleaa,  K>r  their  onantity  of  milk.  Bat  I  have  alwaya  seen  them 
laiger  here  than  M.  Witte  deacribea  them  on  die  Alpa. 

The  TmUse  cattle  approach  in  some  measure  to  the  latter  aa  regarda  their  atatnre ;  baton  tbe 
average  they  are  mach  larger,  and  of  a  red-brown  color.  The  abandance  of  their  milk  is  mach 
vaimted,  and  haa  often  led  to  their  introduction  into  low  ooantriea,  where  they  thrive  veiy  weü, 
even  when  aialled.  Notwithatanding  the  expense  of  tranaporting  them,  they  have  lately  beea 
brought  into  our  part  of  the  coontiy . 

The  Stvrian  raoe,  at  least  that  which  ia  known  to  me  bv  thia  name,  ia  similar  in  form  and  color 
lo  that  of  Haali ;  but  it  ia  larner.  Its  color  ia  lighter,  and  the  spine  curved  to  an  extnoidinarv  de- 
gree, both  in  the  cows  and  the  bulla ;  which,  moreover,  are  exceedingly  beautifoL  I  must  how- 
ever, confeaa  my  inability  to  give  an  exact  account  of  the  peculiarities  of  thia  breed,  having  seea 
but  a  small  nnmber  of  individuals  bebnging  to  it 

In  this  ooontr^  we  often  meet  with  Podolian  oxen,  upon  whose  origb  I  have  not  yet  been  able 
to  obtain  exact  mformation.  They  are  almoat  all  of  a  nne  gray  color ;  sometimes,  thou^  rarely, 
black  and  apotted  with  white.  They  are  high  on  their  lega,  and  not  very  long ;  but  thev  breadth 
ia  considerable,  eapecially  behind  in  the  croup.    It  ia  said  that  thia  race  cannot  be  need  as  milch 


oowfl^  because  thev  will  not  allow  themaehres  to  be  milked ;  but  the  oxen  are  particalarly  weO 
adapted  for  iktteamg.  When  they  are  brought  to  ua  in  autumn,  they  will  have  already  fetteaed 
conaideimbly  on  the  rich  paatorea  of  Uknjne ;  and,  in  spite  of  the  long  joui 
peribrmed,  some  of  them  will  be  sure  to  be  fat  enough  for  killing.  Otnerav 
out  they  will  soon  recover  their  fet  when  stalled  or  fed  upon  jpotaioea  or  hay. 
mav  be  completely  fattened  in  ten  or  twelve  weeka,  and  their  weight  increa 


conaideimbly  on  the  rich  paatorea  of  Ukraine ;  and,  in  spite  of  the  long  journey  which  they  have 
|»eribrmed,  some  of  them  will  be  sure  to  be  fat  eiu>n^h  fer  killing.    Othera  will  havo  grown  thin; 

or  hay.    In  thia  manner  they 
.        ,  „     increaaed  to  800  Iba. 

Phe  Hungarian  cattle  raaemble  the  Uuter  in  cokir,  but  are  longer,  and  have  shorter  lega^  Fb- 
dolian  oxen  may  be  naed  for  draught :  they  are  uaually  very  docile,  but  aome  of  them  are  very  ri- 
cioua  and  cannot  be  broken  in :  moreover,  they  do  not  appear  to  be  very  robuat  The  Hungariia 
oxen  appear  to  be  better  adapted  for  work,  and  more  vigoroua. 

By  the  choice  of  individuaia  of  a  particular  raoe,  or  the  croaaing  of  diflerent  racea  of  horned-cat- 
tle, ramiiiea  are  formed,  poaaeaaing  characteristics  of  a  greater  or  icaa  yalue,  which,  when  they  aa- 
awer  our  porpose,  we  must  endeavor  to  perpetaate  among  the  familiea  themselvea.  Wliea  tbeie  i 
oharactera  become  conatant,  the  family  may  be  regarded  aa  formmg  a  distinct  race.  The  crosriag 
most,  however,  be  conducted  with  care  and  cireumapectkm.  Since  the  neater  number  of  cattle 
are  reared  fer  the  aake  of  obtaining  milk,  the  chief  deaideratnm  ia  a  £amily  of  good  milkers;  and 
from  thia  femily,  when  obtained,  we  moat  endeavor  to  raiae  a  diatlnct  breed  by  alwaya  aelectiag 
the  beat  individuaia  to  form  the  nucleua  of  the  race,  and  taking  from  among  them  the  male  and  fe- 
male calvea  to  be  oaed  in  perpetoadng  the  breed.  With  regard  to  the  males,  moat  breeders  are 
too  mach  goided  by  a  certain  conventional  beauty  of  form,  which  in  many  caaes  ia  not  really  tbe 
noat  deairable  characteriatic.  When  a  conatant  race  ia  to  be  formed,  we  must  begin  by  coupling 
animalaof  the  neareat  parentage,  provided  they  are  free  from  deiecta.  and  adapted  to  the  end  pro- 
poaed.  I  am  now  engaged  in  ibiming  a  breed  by  the  croaaing  of  the  Frieeland,  Swiss,  and  Jat- 
land  rMsesu 

Breeding  of  Cattle. 

Great  care  moat  be  beaiowed  on  the  chowe  of  the  bolL  With  reapect  to  form,  the  characteris- 
tiea  oaoally  required  in  a  bull  are,  that  the  head  be  abort  and  thick ;  forehead  broad  and  wrinkled ; 
eyea  black,  and  lively ;  bona  abort  and  dark  cofored ;  ears  long,  and  well  placed  -,  noatrila  luge, 
mouth  black ;  neck  short  and  fleshy ;  chest  broad,  and  expanding  beyond  the  legs  in  front :  body 
elongated ;  lega  short,  and  abaped  like  colonma ;  tail  long,  and  weA  covered  with  hair :  he  riiottid 
likewise  have  a  bold  and  lively  gait  A  broad  front  ia  much  valued  by  aome  persona:  ferniy 
own  part  I  prefer  that  the  animal'a  hind  quarters  should  be  in  good  proportion  to  the  front  Firrt. 
that  when  he  leapa  the  cow,  he  may  be  able  to  keep  himaelf  up  without  preasinr  too  heavily  niica 
her ;  and,  aecoadly,  becaoae  a  atrong  croup  appeaia  to  fevor  a  large  aecration  of  milk.  I  likewi« 
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prefer  a  hall  with  a  long  and  fine  head,  and  a  thin  tail 
the  offspring  of  a  good  milch  oow. 


bot  my  chief  care  U  to  aeleot  one  that  ii 


Many  persons  endeavor  to  rear  balls  of  great  statare,  hy  giring  them  a  rery  plentUbl  sapply  of 
food.  I  am,  however,  of  opinion  that  bolls  may  he  of  too  mat  statare,  so  that  n  may  he  neceosa- 
IV  to  leave  off  asing  them  at  the  very  time  when  they  attam  their  greatest  strangth,  becaose  they 
then  become  too  heavy  for  the  cows.  They  are  often  allowed  to  leap  before  they  have  completed 
their  second  year.  Tnis  has  the  effect  of  redncin^  their  size ;  bat  it  also  weakens  their  oonsttta* 
tion  to  sach  a  degree  that  they  lose  their  generative  power  by  the  time  when  they  have  attained 
their  sixth  year,  the  very  age  at  which  they  woold  otherwise  be  jast  arriving  at  their  foil 
vigor. 

The  following  marks  and  properties  are  regarded  as  eharactoristic  of  a  good  breeding  cow,  and 
aa  justifying  the  expcction  of  a  goodly  sapply  of  milk.  The  body  and  frame  sboald  not  possess 
much  beaaty  of  form :  the  latter  descending  from  the  spine,  should  grow  larger  toward  the  lower 
part  so  as  to  form  a  large  and  pcndaloas  abdomen.  The  general  contour  of  the  body  shoold  be 
rather  egg-shapcMl  than  roand ;  the  rump  as  broad  as  possible,  and  the  firont  narrow  in  proportion 
to  it.  The  bones,  especially  those  of  the  legs  and  head,  should  be  thu :  a  thin  tail  is  also  a  good 
mark.  The  phyaiognomv  shoold  be  feminine — ^mild,  but  lively.  The  animal  should  be  cheerful 
and  good  tempered,  but  bold.  The  udder  should  hang  down  behind  between  the  legs ;  it  should 
be  large,  not  fleshy,  but  thin  and  soft,  displacing  large  milk  veins.  A  considerable  hollow  under 
the  belly,  deep  enoagh  to  thrust  the  thomb  mto,  is  by  many  persons  regarded  as  a  sign  of  a  good 
milch  cow ;  hot  in  my  opmion  this  character  is  more  deceptive  than  any  other.  A  long,  thin  taU, 
reaching  almost  to  the  groond  is  likewise  regarded  as  a  good  siffn.  Bot  it  is  of  primary  import- 
ance that  the  cow  be  descended  from  a  mother  which  was  a  good  milker,  healthy,  and  of  a  good 
stock.  I  have  seen  many  good  milch  cows  whose  legs  were  very  cbse  together  near  the  hams^ 
althoogh  as  beaat>j  is  concerned,  this  conformation  is  not  approved.  Some  persras  require  that 
the  binder  extremity  of  the  thigh  should  form  a  right  angle  with  the  hip  bone,  which  projects  near 
the  tail.    Moreover,  the  thigh  should  not  be  thick. 

If  we  wish  to  produce  cattle  of  large  size,  we  must  choose  cows  of  considerable  stature,  and  full 
mwn,  for  thickness  and  length  of  body  are  inherited  more  surely  from  the  mother  than  tfaefiuher. 
I  am  therefoni  decidedly*  of  we  same  opinion  as  the  Bwrias,  who  endeavor  to  keep  their  bulls  small 
80  that,  in  fact,  the  boll  is  often  the  smallest  animal  of  the  whole  herd. 

One  bull  might  serve  for  seventy  or  eighty  cows,  if  the  seasons  of  the  latter  were  equally  dis* 
tributed  throughout  the  year ;  bat  as  that  is  not  the  case,  we  must  not  reckon  more  than  twenty- 
five,  thirty,  or  forw  cows  to  each  bull,  accordingly  as  the  former  require  at  one  particular  time  of 
the  year,  or  at  different  seasons.  Besides,  a  buU  might  be  attacked  with  illness  tbat  would  render 
him  onfit  for  leaping,  and  great  embarrassment  might  thence  result  It  is  therefore  usual  to  keep 
two  bulls  for  forty  cows—«  young  one,  in  his  third  year,  and  an  older  one,  in  his  fifth  or  sixth,  so 
that  the  yoanger  and  weaker  cows  may  be  covered  by  the  former :  the  older  hull  would  be  too 
heavy  for  them. 

When  it  is  our  object  to  increase  the  size  of  a  breed  of  cattle,  we  ought  undoubtedly  to  let  the 
helfen  attain  the  age  of  three  years  before  they  breed ;  this  is  mdeed  amays  neoessaiy  when  the 
young  cattle  have  but  scanty  and  inferior  pasturage,  and  we  wish  to  preserve  the  breed  from  de- 
generacy. But  if  the  young  cattle  have  been  well  fed  and  nurtured  from  their  birth,  we  may  with- 
out hesitation  ^low  them  to  breed  when  they  are  neariy  two  yeara  old :  and  I  thhik  it  right  to  do 
so  whenever  the  young  heifen  come  to  early  maturity,  fer  they  will  otherwise  eidier  become  lean 
and  stop  growing,  or,  if  they  are  still  well  fed,  they  will  grow  fat,  and  be  no  longer  inclined  to  take 
the  bull.  In  some  countries,  where  the  management  of  cattle  is  in  other  respects  conducted  with 
great  care,  as  in  the  low  countries  of  Holstein  and  Bremen,  generation  is  left  entirely  to  Nature, 
toe  animals  all  meeting  promiscuously  on  the  same  pasture.  In  these  countries  it  is  not  nnoommon 
for  a  cow  to  calve  at  the  age  of  two  yean;  no  degeneracy  of  the  race  is  apprehended  in  conse- 
quence ;  but  care  is  taken  not  to  milk  so  precocious  an  animal  too  long.  I  have  known  a  oow  to 
bear  a  calf  at  the  age  of  eighteen  months,  after  having  been  covered  by  a  bull  not  older  than  her- 
self; the  calf  continaed  small,  hot  became  a  good  milch  oow. 

Homed  cattle  come  into  heat  at  all  seasons,  the  time  being  determinedby  that  of  parturition. 
When  cows  are  well  fcd,  it  ocean  as  early  as  the  twentieth  day ;  but  it  is  usually  allowed  to  pass 
off,  either  from  fear  of  trying  the  animal's  strength  too  much,  or  because  it  is  not  thought  proper 
to  accelerate  the  time  of  birth.  If  it  occura  again  about  the  fortieth  or  fiftieth  day  a&r  parturi- 
tion, this  time  must  not  be  neglected,  otherwise  she  will  probably  not  want  the  bull  again.  With 
stalled  cattle  it  is  particularly  necessary  to  watch  the  signs  wUch  indicate  It  These  signs  are 
restlessness,  a  wandering  expression  of  the  eyes  and  figure,  extraordinary  cries  and  lowing^ 
swellmg  of  the  sexual  organs,  an  inclinatx>n  to  leap  upon  the  other  cows,  cessation,  or,  at  all 
events^  suspension  of  the  lacteal  secretion.  The  servants  of  the  oow-hoose  should  carefhlly  waioh 
these  signs  in  cows  which  are  not  allowed  to  go  out  of  the  stall. 

When  the  desue  of  copulation  does  not  appear,  its  abeenoe  is  due  either  to  weakness  or  to  over 
fbeding,  and  excess  of  fleish.  In  the  first  case,  better  food  must  be  given ;  and  it  is  thus  that  cer- 
tain much-boasted  specifics,  such  as  oats  roasted  with  salt  lentils,  and  brused  hemp-seed,  pro- 
duce their  effect  The  cow  should  also  be  made  to  drink  the  milk  of  another  which  has  just 
come  into  heat  If^  on  the  contrary,  the  evil  arise  from  excess  of  fiit  the  cow  must  be  made  to 
take  more  exercise.  Some  breeden  have  restored  the  fecundity  of  their  cows  by  yoking  them  to 
the  plow. 

Tne  time  when  the  cow  comes  Into  heat  having  been  observod,  the  best  time  lor  copttlatlon  is 
from  twelve  to  twenty-four  hours  afterward ;  if  it  be  deferred  fonger,  impregnation  will  probably 
not  be  effected. 

We  may  regard  as  a  Ago  of  pregnancy  die  fact  of  the  cow  not  giving  fresh  signs  of  beat  in 
three  weeks  after  copulation.  If,  however,  tne  cow  should  exhibit  such  signs  at  this  time,  it  is  by  no 
s  a  sore  hidicatlon  that  she  has  not  been  unpregnated.    The  swelling  of  the  abdomen  is  very 
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deoepthre ;  Irat  iftar  twenty  week«  it  become«  veiy  perceptible,  and  freqaendy  the  oilf  my  be 
felt  on  tbe  riffht  flaok  of  the  cow,  which  10  not  the  case  afterward. 

The  period  of  gestation  ia  naoaU^  285  day«,  or  forty  weeks  and  five  days.  Strang^  healthy  covi 
■ometimea  go  a  week  longer ;  if  with  their  first  calf,  a  week  lesa. 

When  cows  are  in  an  advanced  state  of  pregnancy,  they  must  not,  especially  when  8taiMed,be 
allowed  to  go  ont,  excepting  to  the  watering-place ;  care  must  also  be  taken  that  they  are  hoc 
pushed  or  squeexed  by  other  cows  in  leaving  or  entering  the  stall. 

Miscarriages,  or  premature  deliveries,  are  attributed  u>  various  causes.  These  misfoitimes  any 
undoubtedly  be  brought  on  by  fodder  of  bad  quality,  or  which  has  acquired  an  anpleanot  flavor. 
As  to  particular  kinds  of  fodder,  such  as  the  straw  of  buckwheat,  frosted  cabbage-leaves,  or  celery- 
leaves,  I  do  not  think  it  hsu  been  proved  that  they  cause  these  accidents :  the  opinions  of  those 
who  make  this  assertion  appear  tome  to  be  somewhat  prejudiced.  Abortwn  and  unfortanate  la- 
bors are,  in  animals  as  in  the  human  race,  often  epidemic,  and  probably  caused  by  a  peculiar  ataie 
of  the  atmosphere,  for  they  sometimes  happen  m  great  number  in  a  particular  country,  withoot 
our  being  able  to  point  to  any  other  cause  of  general  Influenoe. 

Nothing  can  be  more  ill-founded  than  tbe  opinion  of  those  who  pretend  to  facilitate  calving,  ptr- 
ticolarly  in  cows  which  have  had  difficult  labors,  by  keepbg  them  00  short  allowance  during  the 
last  few  weeks  of  their  pregnancy,  with  a  view  of  diminishing  the  size  of  the  calf.  It  is  not  tiw 
■oil  fleshy  parts  which  render  parturition  difficult,  but  the  whole  mass  of  the  bones,  and  ibeie  an 
formed  at  an  earlier  period.  Bad  feeding  deprives  the  cow  of  that  strength  of  which  she  iiaodi 
so  much  in  need  at  the  time  of  calving,  and  diminishes  the  quantity  of  her  milk.  On  the  contrary, 
the  food  ^ven  to  the  cow  when  the  tune  of  her  calving  is  approaching,  should  be  succulent,  eaty 
of  dlgesaon,  and  of  small  bulk,  such  as  a  mash  or  soup,  made  of  crushed  grain,  seed,  or  oit-cakei^ 
or  leaven  of  rye  mixed  with  water ;  some  formers  strongly  recommend  boiled  lentils  fiir  [bii 
purpose.  Messes  of  this  descriptkm  greatly  forward  the  secretion  of  milk  by  stunnlating  the  lacteal 
vessels:  they  are  therefore  verr  usetol,  both  at  the  time  of  calving  and  for  a  few  days  after,  aod 
the  more  so  oecause  they  enable  us  to  diminish  tbe  quantity  of  dry  fodder,  and  such  as  have  a  ten- 
dency to  sweXL 

The  signs  of  approaching  eahring  are  as  follows :  The  udder  becomes  distended,  paxtiany  filled 
with  milk ;  the  generative  organs  swell ;  there  are  formed  above  the  vertebne  of  tbe  tail  twoliuk 
hollows,  which  gradually  increase  in  depth,  and  yield  to  the  touch;  the  cow  becomes  reatle«^ 
oontinnally  lying  down  and  rising  again ;  often  looks  toward  her  hinder  parts  and  continuea  low- 


ing at  intervala.^  She  must  then  be  supplied  with  a  larger  quantity  ol  litter  to  protect  the  calf 
from  injury ;  to  a  certain  extent  also  she  uould  be  watched.  In  oUter  respects  everythmg  is  left 
to  Nature.    Bome  oowa  bring  forth  standing,  others  lying  down. 

The  fore-feet  on  which  the  head  rests,  are  the  first  to  show  themselves»  and  the  wbofe  body 
soon  follows,  bemg  expelled  by  tbe  efBarlM  of  the  mother ;  it  is,  howerer,  not  as  with  ao« 
animals,  the  head,  hot  the  chest  which  has  the  greatest  difficulty  in  passing.  The  nmbflicsl 
cord  divides  spontaneously  ;  if  not,  it  may  be  tied  a  full  inch  fix>m  the  oelly,  and  cut  off  an  indi 


If  the  calf  is  intended  to  sookle,  it  is  presented  to  the  mother  in  order  that  she  may  lick  it;  i^oa 
the  eontranr.  it  is  to  be  habituated  to  drink  milk,  it  is  immediately  to  be  removed  to  the  place  in- 
tended tor  it 

Tlie  after-birth  and  bladder,  foil  of  liqnid,  in  wbkh  dbe  calf  was  endooed  in  its  mother's  body, 
usually  come  away  spontaneously :  to  iavor  their  expulsion  it  is  only  necessazy  to  npply  the  cow 
with  succulent  food,  or  a  mess  oontaining  starch,  &c. 

Calving  is  sometimes  attended  with  difficulties»  arising  from  a  bad  position  of  the  calf  is  in 
mother's  womb.  This  evU  may  be  greatly  diminished  by  skillful  and  judicious  aid.  The  fiitf 
thing  to  be  done  in  such  a  case  is  to  obtain  an  exact  idea  of  the  position  in  which  the  calf  ought  to 
be  piaoed,  and  of  its  actual  deviation  from  that  position.  By  gently  thrusdng  the  hand  into  the 
womb  this  deviation  maj'  not  only  be  ascertainea,  but  in  most  cases,  corrected  bv  turning^  tfaecalC 
The  usual  cause  of  resistance  is  a  false  position  of  one  of  the  fore-legs,  or  the  whole  body,  in  coimb- 
quenoe  of  which  the  ear  or  forehead  shows  itself  first,  instead  of  the  muazle.  Foree  must  noaaore 
be  applied  in  this  case  than  it  would  be  to  make  anything  pass  into  the  gullet ;  any  violent  (ra^ 
tion  may  be  fittal.  whereas  Nature  will  assist  if  we  onl^  give  her  time.  All  assistance  ^ren  moit 
be  guided  by  discretion ;  misdirected  aid  may  do  an  mnnita  amount  of  mischief,  and  is  too  oftea 
fiital :  this  I  know  from  experience.  As,  however,  this  is  not  the  place  for  teaching  the  obstetric 
art  I  pass  it  over,  strongly  recommending  all  farmers  who  pay  any  attention  to  their  cattle,  to  sviil 
themselves  of  every  opportunitv  of  acquiring  information  on  this  matter,  since  in  the  country  it  u 
not  always  possible  to  obtain  tne  assistanoe  of  skillful  veterinary  surgeons.  In  other  respect^ 
however,  it  is  best  to  leave  all  to  Nature  and  chance ;  for  without  proper  knowledge»  we  abali  be 
more  likely  to  kill  the  cow  and  her  calf  than  to  save  her. 

There  are  two  modes  of  nourishing  and  rearing  the  calf  during  the  first  period  of  its  life : 

(a).    To  let  it  seek. 

(M.    Tb  make  it  drink  milk. 

When  the  former  method  is  adopted,  the  mother  and  calf  are  accustomed  to  h  from  the  birtb  a 
the  latter,  by  letting  the  cow  lick  it  It  is  then  brought  u  eoon  as  it  can  stand,  to  the  udder  of 
the  cow,  and  hnmediately  beghis  Co  sack.  The  first  portion  of  milk  possesses  a  purgative  qow- 
ty ;  bat  thia  is  not  injunooa,  but  beneficial  to  the  calf,  for  it  excites  the  irritability  of  the  n- 
testines^  and  removes  the  viscous  excrements  which  have  entered  them  fW>m  the  womb  of  the 
mother.  These  «BOreneiita  might  be  very  a^Jnrious  to  the  calf  if  they  were  to  remain  longer  b 
the  intesthies. 

But  there  are  still  two  methods  of  proceeding:  the  one  consists  in  leaving  the  ealf  with  i* 

mother;  the  other  in  taking  it  to  her  as  often  as  it  ought  to  suck.    The  former  is  the  more  cosve- 

nient  method ;  but  it  is  ol>|ecdonable— first  because  the  calf  is  almost  constantly  pUiying  widi  tbe 

vdder :  and  seooodly,  because  it  either  sucks  too  much,  and  exhausts  the  mother,  at  tbe  mmc 
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time  oyer-feedin^  itselC  or,  on  the  other  hand,  it  socks  too  little,  and  gives  rise  to  deponts  of  milk ; 
besides,  the  calf  la  often  in  danger  of  bein^  squeezed  to  death  by  its  mother,  or  by  a  neighboring 
cow.  The  other  method,  whicn  consists  m  taking  the  calf  lo  the  mother  at  regalar  intervals ;  at 
first,  four  or  five  times  a  day,  and  afterward  only  three  times ;  care  being  taken  each  time  to  no- 
tice whether  it  has  left  any  milk  behind  it,  in  order  that  the  sarplcs.  if  any,  may  be  dravi'n  off. 
This  method.  I  say,  is  more  oronblesome.  requiring  continued  attention,  in  order  that  where  there 
are  several  calves,  none  may  be  neglected :  bat  it  is  safer,  and  more  conducive  both  to  the  health  of 
the  calf  and  an  abundant  supply  olmilk  in  the  cow,  at  the  time  when  the  calf  is  weaned. 

AftoT  three  weeks,  the  milk  is  oftevInKofflcient  ior  the  full  nourishment  of  the  calf.  A  kind  of 
soup  may  then  be  given  to  it,  nade  of  oil-cake,  coarse  meal,  bran,  or  ground  com ;  potatoes  mash- 
ed in  water ;  or  an  infusion  of  hav,  with  a  small  <^nantity  of  milk.  The  calf  is  allowed  to  drink  as 
much  of  tliis  as  it  likes  between  tne  meals  which  it  takes  from  its  mother :  the  remaining  portion 
of  the  food  which  it  has  not  consumed  is  given  to  the  motlier.  The  calf  is  thus  gradually  accus- 
tomed to  this  kind  of  food  :  it  is  allowed  to  suck  only  twice  a  day,  and  the  cow  is  milked  once. 
A  quantity  of  very  good  hay  is  also  given  to  the  calf,  which  it  soon  learns  to  eat  Calves  which 
are  to  be  very  carefully  reared,  are  allowed  to  sock  in  this  manner  for  five  or  six  weeks. 

When  the  calf  is  to  be  totally  weaned,  it  is  removed  as  far  as  possible  from  its  mother,  that 
they  may  not  disturb  one  another  by  their  cries— the  manner  in  whicli  they  make  known  their  ar- 
dent desire  tobe  reunited — and  that  they  may  forget  each  other  as  soon  as  possible.  They  must 
be  well  fed,  that  the  calf  may  not  lose  too  much  in  condition  and  the  cow  in  milk ;  this  loss  is  al- 
ways experienced  in  some  degree  on  account  of  the  distress  which  the  animals  suffer.  At  the 
same  time  that  the  secretion  of  milk  is  favored  in  this  manner,  the  oow  is  brooght  to  allow  herself 
to  be  milked  more  readily,  and  not  to  retain  her  milk. 

If  the  calf  is  intended  to  drink  milk  instead  of  sacking,  it  must  not  be  aUawed  to  touch  the 
wkother,  but  mast  be  xmmediatdy  removed  from  her,  I  do  not  a«^  with  those  who  let  the  ciöf 
sock  (or  the  finrt  two  or  three  days,  and  afterward  accustom  it  to  drink. 

The  calf  learns  to  drink  as  easily  as  to  suck ;  provided  that,  for  the  first  two  or  three  times,  the 
finger  wetted  with  milk  be  introdaced  into  iu  moath,  and  then  its  maxsle  be  thrust  into  the  milk ; 
it  soon  learns  to  drink  by  itself;  and  I  am  not  aware  of  any  case  m  which  dibBculries  have  been 
met  with  in  this  respect  The  first  portion  of  milk  is  given  just  as  it  comes  fix>m  die  cow,  or  di- 
lated with  a  little  warm  water.  For  the  first  week,  the  mother's  milk  alone  is  given  to  the  calf. 
Afterward  the  milk  is  taken  either  warm  as  it  comes  finom  the  udders  of  the  oows,  or  heated  with 
a  litde  boiling  water.  Some  care  mast  be  taken  in  feeding  calves  in  this  manner.  A  proper  me- 
diam  mast  be  observed  with  regard  to  quantity,  so  that  the  calves  may  neither  take  moie  nourish' 
ment  than  is  proper  for  them,  nor  safier  from  deficiency  of  food.  Calves  of  diflbrent  ages  must^ 
ihefrefore,  be  kept  separate,  and  the  milk  measured  out  to  them  accordingly.  For  the  &8t  week, 
4  lbs.  per  day  are  sofBcient ;  8  Ibsi  should  be  given  in  the  second ;  and  13  lbs.  in  the  third :  the  quan- 
tity most,  however,  be  gndaaUy  increased.  The  milk  is  always  given  to  the  calves  in  three  sepa- 
rate portionB.  In  the  fourth  week,  the  quantity  of  milk  is  not  incressed,  but  lionid  food  is  adoed 
to  it  of  the  same  nature  as  that  given  to  sacking  calves.  In  the  fifth  week,  Aimm^  xoSJOk  not 
curdled  is  given  to  them ;  and  they.becin  to  eat  a  little  hay,  with  potatoes^  beetrroot,  &c.  These 
substances,  however,  are  given  in  small  portions  only,  being  put  into  the  manger,  chopped  very 
finely.  In  the  sixth  week,  the  qoantity  of  solid  food  is  increased ;  and  in  the  seventh,  they  are 
able  to  dispense  v^th  the  milk  and  soap ;  if  poarible,  however,  a  little  skimmed  milk  is  given  to 
them,  either  9weet  or  cardled.  From  that  time.  I  give  them  the  same  food  as  the  cows,  vix.,  raw 
potatoes  and  hay,  while  they  are  on  winter  food,  and  afterward  green-meat  of  all  kinds.  When 
ttey  are  ten  or  twelve  weeks  old  they  are  tamed  out  to  grass ;  excepting,  however,  the  castrated 
calves,  which  are  asoally  left  in  the  stall 

I  am  aware  that  some  persons  object  to  green-meat  and  pastarage,  apprehendmg  that  corpu- 
lence and  weakness  of  the  digestive  orvans  may  be  thus  j^roduced.  and  accordingly  they  give 
their  calves  nothing  but  very  fine  hay  and  com  for  the  first  nme  months ;  but  I  have  never  known 
iSbe  sUghtest  disadvantage  to  result  from  the  use  of  green  food ;  on  the  contraiy,  my  calves  have 
always  continoed  vexy  healthy  upon  it  Tliere  is,  however,  no  objection  to  the  method  of  feeding 
with  dry  fodder,  provided  the  proper  kinds  can  be  obtained. 

As  to  grain,  I  never  gave  any  to  my  calves^  excepting  when  its  price  is  very  low,  as  was  the 
ease  in  the  spring  of  1811. 

The  ressons  advanced  for  allowmg  calves  to  sack  instead  of  giving  them  milk  to  drink,  are  no^ 
in  my  opinion,  valid.    It  is  said — 

ia).  That  it  is  natnral  for  calves  to  sock,  and  annatural  for  them  to  drink. 

Bat  oar  cows  ara  not  in  a  state  of  nature ;  neither  is  the  end  for  which  we  keep  them  natural. 
Natare  has  given  milk  to  cows  solely  for  the  nourishment  of  their  calves ;  but  our  object  is  to 
leave  as  little  as  possible  of  this  milk  for  the  calves^  because  we  wish  to  use  it  in  another  manner. 

(b).  That  we  cannot  milk  the  cow  so  completely  ss  the  calf  does  by  sacking. 

A  dairy-maid  drains  the  last  drop  of  milk  finm  the  udder  of  the  cow  and  the  four  teats,  better 
than  the  calf  usually  does.  The  calf  either  does  not  suck  excepting  when  it  is  thirsty,  and  does 
not  draw  all  the  milk  contained  in  the  adder,  or  else  it  plays  with  the  teat,  and  takes  only  a  few 
moathfuls  now  and  then,  leaving  the  thickest  part  of  the  milk  behind.  It  often  aocostoms  itself  to 
certain  teats  only— to  those  on  one  side,  for  instance ;  and  then  the  others  kise  their  milk  and 
dry  up. 

(c).  That  the  practice  of  feciihig  calves  by  giving  them  milk  to  drink  does  not  saoceed  in  large 
cow-houses,  because  the  method  cannot  be  pursued  with  all  the  care  and  attention  that  it  reqoires, 
and  hence,  that  it  can  only  be  aseftdly  appbed  when  the  nnmber  of  animals  is  smaU. 

This  is  contrary  to  ^perience.  When  calves  are  classified,  and  fed  according  to  their  ages, 
the  most  exact  order  can  be  observed  in  feeding  them :  when,  on  the  contrary,  they  are  taken  to 
their  mothers  to  sack,  it  is  easy  to  pass  one  of  them  over.  Moreover,  the  takmr  of  them  to  their 
mothers  occupies  more  time  tnan  giving  them  milk  to  drink.  IC  again,  the  calves  are  to  sack  at 
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the  time  when  the  cows  go  o«t  to  gnm,  the  mothers  mast  be  kept  in  the  stall,  and  fed  in  t  dÜfer 
ent  manner  from  the  rest. 

Moreoven  when  calves  drink  milk  instead  of  sacking,  they  remain  qoiet  in  the  stall,  and  are  not 
annoyed  and  distressed  by  being  firrt  taken  to  their  mothers  and  then  removed.  Milk  given  id 
calves  in  measured  portions,  according  to  their  ages,  does  them  more  srood  than  they  would  n- 
coive  by  sacking  sometimes  a  large  and  sometimes  a  small  qaantity.  They  are  not  exposed  to 
indigestion  from  excess  of  noarisbment ;  experience  shows,  indeed,  that  calves  fed  in  this  man- 
ner are  less  subject  to  diarrhoea  than  those  wnich  sack.  The  qaantity  of  milk  can  also  be  propor- 
tioned to  the  strength  and  appetite  of  each  calf;  whereas,  a  calf  broaght  ap  at  the  teat  of  itsmouer. 
is  either  anable  to  consume,  all  her  milk,  or  does  not  find  a  safRcient  qaantity. 

The  chief  motive  for  preferring  the  method  of  making  the  calves  drink  is,  that  they  beeome 
more  easily  and  ^radaaJly  accustomed  not  only  to  do  without  milk,  bat  also  to  mflk  of  inferior 
quality  and  to  a  different  kind  of  food.  Hence,  when  weaned,  they  do  not  fall  off  like  calves  wbiefa 
have  been  used  to  sack.  The  distress  of  the  cow  and  calf,  which  they  express  by  long-ooDlinaed 
lowings,  is  also  spared.  The  cow  is  accustomed  to  being  milked  ;  and  as  this  opcratiaa  gives  ber. 
fiiom  the  first,  an  agreeable  sensation,  she  willingly  submits  herself  to  the  woman  who  milks  her. 
Lastly,  skimmed  milk  is  more  easily  dispensed  witn,  and  thus  a  saving  is  eflfected. 

The  only  case  in  which  it  may,  perhaps,  be  better  to  let  the  calf  sock,  is  when  the  cow  is  suck- 
ling her  first  calf;  because  by  this  means  the  lacteal  vessels  are  more  effectually  opened. 

w  hen  the  method  of  giving  milk  to  drink  is  adopted,  the  following  mode  of  proceeding  ihodd 
be  observed. 

It  is  onlv  for  the  first  few  days  that  the  calf  is  fed  with  its  mother's  milk :  afterward  it  if  soi- 
cient  to  taae  care  that  the  milk  be  taken  from  cows  which  have  most  recently  calved :  when  ibe 
calves  are  three  weeks  old,  they  may  be  fed  with  any  milk,  provided  it  be  good. 

For  the  first  week  it  is  best  to  give  the  milk  at  its  natural  temperature ;  and  if  it  has  got  cold,  is 
warm  it  again  vnih  a  little  boiling  water.  Afterward,  the  milk  may  be  given  at  a  kvwer  lempen- 
tnre,  or  even  quite  cold. 

In  whatever  manner  the  calves  are  fed.  great  care  must  be  taken  to  prevent  them  from  ben^ 
seized  with  diarrhoea,  and  if  they  are  attacked  by  this  malady,  to  check  it  as  quickly  as  possible.  Tht 
remedy  which  I  have  found  most  efficacious  is  an  extract  of  rhubarb,  made  with  brandy.  Hilf  i 
pound  of  brandy  is  put  upon  an  ounce  of  rhubarb,  the  mixture  is  exposed  for  four-and-twenty 
hours  to  a  gentle  heat,  and  fretjuently  shaken.  This  tincture  is  then  strained  off,  and  a  ^loonfu 
of  it  given  twice  a  day  to  the  sick  calf.  The  malady  ^erally  ceases  afier  the  calf  has  swaUowed 
a  few  spoonfuls ;  if  not,  five  drops  of  tincture  of  opmm  may  be  added  to  each  dose.  We  moa 
then  be  more  cautious  in  letting  the  calf  drink,  and  not  oblige  it  to  do  so  until  it  has  regained  id 
appetite.    Some  persons  speak  highly  of  a  broth  made  with  lentils  and  acorns,  raasled  lue  coffee. 

A  calf  which  has  had  good  nounshment  during  the  first  year  of  its  life,  mav  in  the  second  be  fed 
more  sparingly,  and  on  less  abundant  pasturage ;  provided,  however,  diat  tne  saving  be  not  Cl^ 
ried  so  far  as  to  cause  the  animal  to  become  lean  and  sickly. 

During  the  tliird  year's  winter,  it  may  be  fed  upon  good  chopped  straw,  mixed  with  a  little  baj. 
A  young  cow  in  csjf  for  the  first  time  must  have  better  fodder,  and  both  the  qaantity  and  qotlitT 
of  her  food  most  be  increased  as  she  approaches  the  termination  of  her  pregnancy. 

Many  persons  do  not  consider  it  profitable  to  rear  cattle ;  they  estimate  &e  expense  of  bringiK 
up  a  cow  at  a  higher  rate  than  the  purchase  of  good  catüe.  Many  rural  establishments,  bdeed, 
are  not  adapted  for  the  rearing  of  young  cattle ;  this  is  the  case,  for  instance,  where  cows  ne 
taken  m  singly  for  a  fixed  sum.  To  me,  however,  it  appears  that  the  uniformity  of  breed  whicb 
we  obtain  by  rearing  cattle  ourselves  is  so  valuable,  that  I  should  recommend  the  pcactiee,  eves 
when  it  actually  costs  more  than  purohasing.  But  I  do  not  thmk  that  this  will  be  the  case  ander 
ordinary  circumstances,  or  unless  there  should  be  an  opportunity  of  selling  the  milk  fresh  sad  at  i 
high  pnoe.  ' 

when  we  know  the  annual  return  which  a  cow  yields,  we  calculate  as  follows :  for  the  fint 
two  years,  a  calf  costs  at  most  half  as  much  as  a  cow ;  and  in  the  third  year,  making  even  lars« 
allowance,  the  same  sum  as  a  cow ;  so  that  the  whole  expense  is  equal  to  that  of  two  cows  for  t 
year :  now  it  is  rarely  possible  to  purohase  a  young^  cow,  without  blemish,  for  less  üian  this.  Ibe 
advantages  of  having  cattle  accustomed  to  a  certain  mode  of  treatment  and  a  certain  psstonge 
are  well  known,  and  they  are  greater  in  proportion  to  the  inferiority  of  the  pasturage. 

If  we  do  not  intend  to  rear  the  calves,  we  must  endeavor  to  get  nd  of  them  as  soon  as  posiibie, 
that  we  may  have  the  advantage  of  the  milk. 

The  fattening  of  calves  can  oe  profitable  in  particular  circumstances  ooly->where  good  csItm 
are  bought  at  high  prices  for  consumption  in  large  towns,  and  where,  also,  notwithstandm^  the 
vicinity  of  these  towns,  there  is  no  better  way  of  disposing  of  the  milk,  either  by  selling  it  n  iti 
natural  state,  making  it  into  butter  and  cheese,  or  using  it  in  any  other  way. 

Calves  aro  fattened  in  two  ways : 

(«).  On  milk  alone.  This  mode  of  feeding  always  prodooes  the  best  and  whitest  meat,  and  ii 
likewise  more  easy  of  application  than  any  other.  For  calves  which  are  to  be  fattened,  the  pn^ 
tioe  of  suckling  is  attended  with  fewer  inconveniences,  because  they  are  sold  immediately  aArr 
being  weaned.  But  when  a  lar^  number  are  fattened  at  once,  they  most  be  taken  lo  their  modir 
ers  or  nurses  at  stated  hours.  It  is  necessary  to  accustom  some  of  the  cows  to  suckle  calvss  wbicB 
are  not  their  own ;  some  will  do  so  without  resisunce.  These  cows  may  be  used  as  nurses  ti  Ipn^ 
as  their  milk  continues,  and,  if  well  fed,  may  thus  be  made  to  yield  a  larger  retam  than  oihersw ; 
but  they  become  quite  unfit  for  milking,  when  fatted  calves  have  attained  the  age  of  eigbt  or 
twelve  weekiw  their  mother's  milk  is  often  insnfilcient  for  fettening  them  completely :  reooone  ii 
then  had  to  other  cows  as  nurses. 

(ft).  By  fbod  of  a  different  nature,  given  to  them  firat  in  additfon  to  their  milk,  and  afierwin 
alone. 

In  this  case,  all  sorts  of  mashes  are  provided  for  them,  made  from  linseed,  cakes  of  Unaeed.  oat- 
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mmX  gruel,  boiled  potatoee  or  tnmipi^  and  egfs;s ;  flomeümea,  alao,  with  old  white  bread  which  has 
remained  nneold  at  bakers'  shops,  and  may  be  obtained  at  a  low  price.  These  mashes  are  given 
to  the  calves  either  alone  or  mixed  with  milk.  In  many  parts  of  the  country,  and  even  in  towns, 
there  are  persons  who  make  a  trade  of  fattening  calves^  and  buy  them  very  young  Sot  this  pur- 
pose.   To  the  farmer  this  mode  of  fattening  calves  is  only  of  secondary  importance. 

The  age  of  homed-cattle  cannot  be  determined  by  their  teeth  with  the  same  accuracy  as  that  of 
horses  and  sheep.  Of  the  eight  incisors  of  the  lower  jaw,  which  the  calf  brings  with  bim  into  the 
world,  or  acquires  veiv  soon  alter,  the  two  middle  ones  are  usually  shed  between  the  twelfth  and 
eighteenth  month,  and  replaced  by  larger  ones.  After  the  second  year,  the  next  two  teeth  are 
changed  in  a  similar  manner,  and  so  on  every  year.  If  the  calves  are  very  well  fed,  this  change 
goes  on  rapidlv ;  if  not,  it  is  retarded ;  and,  generally  speaking,  the  course  of  nature  is  less  regnhur 
in  horned-cattle  than  in  other  animals,  and  consequently,  in  young  animals  of  this  classy  the  indica- 
tions of  the  teeth  are  very  deceptive. 

It  is  a  more  general  practice  to  look  to  the  horns  for  indications  of  age ;  but  the  information  which 
they  furnish  is  likewise  rather  vague.  In  oxen,  the  lower  ring,  that  which  is  nearest  to  the  root  of 
the  horn,  makes  its  appearnce  in  the  fifth  year :  in  cows,  this  ring  shows  itself  after  they  have  borne 
their  first  calf;  after  that,  a  new  ring  is  formed  every  year,  and  pushes  tlie  second  forward.  Young 
cattle  do  not  shed  their  horns  and  acquire  new  ones,  as  is  stated  in  a  manual  of  the  economy  of  live 
stock  lately  published.  Some  persons  profess  to  have  observed  Üiat  cows  do  not  acquire  a  distinct 
ring  unless  thev  have  calved  during  the  year;  but  that,  in  such  a  case,  the  space  between  the  rings 
is  proportionally  larjR^er.  When  they  miscany,  we  may  expect  the  ring  tt>  be  less  distinct  I  thiu 
I  have  observed  this  in  some  instances,  but  I  do  not  regard  it  as  an  invariable  rule.  It  is  certain, 
however,  that  a  regular  disposition  of  the  rings  is  a  characteristic  mark  of  a  cow  which  has  always 
been  a  good  breeder,  and  that  in  one  which  has  been  sickl  v  the  rings  vary  both  in  strength  and  dis- 
tance. In  old  animals  the  rings  are  not  very  distinct ;  indeed,  they  can  scarcely  been  counted. — 
The  horns,  which  at  finrt  are  strong  at  the  root,  and  get  gradually  thinner  at  the  extremities,  be- 
come, after  the  ninth  or  tenth  year,  thicker  at  top  than  at  bottom.  O  titer  marks  of  more  advanced 
a^  are,  a  deepening  of  the  cavity  above  the  eyes — also  a  deepening  of  the  hind  quarters,  incressed 
sixe  of  the  hoofs,  and  the  growth  of  white  hair  about  the  eyes.  The  latter  may,  however,  be  an  in- 
dividual peculiarity. 

Feeding  of  Cattle, 

The  feeding  of  cattle  is  divided  into  summer  and  winter  feeding.  We  shall  first  speak  of  win- 
ter feeding. 

The  winter  food  of  cattle  usually  consists  of  dry  fodder,  hay  and  straw.  The  proportions  in 
which  these  two  kinds  of  fodder  are  given  are  very  variable,  depending  on  the  means  and  cir* 
cumstances  of  the  rural  establishmenL  Cattle  are  sometimes  fed  on  straw  alone  during  winter; 
but  when  reduced  to  this  food,  they  not  only  become  unprofitable,  but  likewise  diminish  to  the  last 
degree  in  flesh  and  strength.  In  some  instances,  this  etiect  has  not  been  observed  to  result  frvm 
straw-fieeding  ;  but  in  such  cases,  the  straw  has  been  mixed  with  a  large  quantity  of  other  kinds 
of  grass,  or  some  portion  of  grain  has  remained  in  the  ear:  it  is  well  known,  ind^d,  that  in  some 
rural  estid)liahments,  the  straw,  especially  that  of  oats,  is  for  this  purpose  not  wholly  deprived  of 
the  grain  which  it  contains.  When  no  description  of  hay  can  be  obtained  for  feeding  toe  cow% 
it  is  usual  to  give  them  all  kinds  of  refuse,  independently  of  the  husk  of  com  and  the  residue  of  the 
grain ;  and  when  they  are  near  calving,  a  mash,  composed  of  meal,  bruised  com,  oil-cakes,  or  oth- 
er matters  of  a  similar  nature,  are  provided,  to  keep  up  their  strength  a  little. 

It  is  only  the  straw  of  plants  which  bear  a  great  qiumtity  of  leaves,  such  as  peas,  vetches,  hari- 
icots,  lentils  and  buckwheat,  that  contains  a  larger  supply  of  nourishment  Its  nutritive  power  is 
in  proportion  to  the  greenness  of  the  crop  when  mown.  Millet  and  maize  straw,  when  properly 
prepared,  likewise  belong  to  the  more  nutritious  class. 

Among  the  ordinary  corn-straw,  that  of  wheat  is  undoubtedly  best  adapted  for  fodder;  next  in 
value  is  the  straw  of  oats  and  barley,  which  is  also,  generally  speaking,  more  abundant  in  leaves ; 
the  least  nourishing  of  all  is  that  of  lull-grown  rye. 

But  it  is  more  common  to  give  straw  mixed  with  hay.  The  feed  of  cattle  Is  usually  considered 
good,  when  1000  Iba  of  hay  can  be  allowed  to  each  animal  during  winter,  making  about  6  lbs.  per 
day ;  this  quantity,  however,  is  not  distributed  weekly  over  the  whole  winter  season,  but  saved, 
for  the  most  part  till  the  time  of  calving ;  8  or  10  lbs.  i>er  day  is  considered  as  good  feed.  It  is  cer- 
tain, however,  that  an  ordinary  sized  cow,  which  receives  no  other  nourishing  food,  ought  to  have 
12  Iba  of  hay  ^er  day  to  keep  her  in  perfect  health:  and  20  lbs.  if  she  is  also  required  to  yield  a 
good  supply  of  milk.  A  large  cownrequires  20  lbs.  per  day ;  and  if  she  gives  muk,  and  we  wish 
to  keep  up  the  supply,  she  ought  to  have  30  lbs.  Wlten  only  a  small  quantity  of  hay  is  given,  it 
is  mixed  and  cut  up  with  straw. 

For  winter  feeding,  it  is  almost  universally  thought  necessary  to  chop  the  straw.  The  chopped 
straw  b  divided  into  scheffelst  one  of  which,  coarsely  divided  for  homea-catUe,  weighs  about  9  Ins., 
taking  the  straw  of  spring  and  autumn  com  to^ettler.  For  an  ordinary  native  cow,  from  three- 
quarters  to  one  scheffol  per  day  is  thought  sufficient 

The  catting  of  straw  requires  considerable  labor.  With  an  ordfaiary  machine,  of  the  largest  size, 
It  is  calculated  that  a  man  can  chop  36  scheffels  per  day,  but  not  very  finely.  Various  machines 
have,  however,  been  invented,  b>[  means  of  which  a  man  can  get  through  double  or  triple  thequan- 
titv,  without  more  trouble.  Their  mechanism  is  so  contrived  that  the  straw  is  pushed  forward  by 
cjriinders,  which,  at  each  cut,  present  a  certain  length  of  it  to  the  knife.  The  knives,  or  blades,  are 
of  the  usual  form,  but  larger ;  and  as  the  workman  can  devote  his  whole  time  and  strength  to  the 
raising  and  lowering  of  the  knife,  he  can  make  twice  as  many  cuts  in  the  same  time,  and  put  more 
force  mto  them.  In  this  manner,  provided  that  care  has  been  taken  to  place  the  box  a  little  higher 
than  usual,  each  cut  will  furnish  about  a  third  more  of  chopped  straw.  Sometimes  the  blades  are 
fixed  to  a  wheel,  the  cireumference  of  which  is  loaded  in  order  to  give  it  greater  momentum ;  when 
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im  iaertia  has  been  onoe  ovenxme,  it  merely  reqaires  to  be  kept  mtniag  to  do  all  tbe  iroik.- 
Sometimes  onlv  one  blade  is  attached  to  this  wheel ;  sometimes  there  are  two  or  three.  A  ns- 
ohine  brought  nrom  England,  which  had  three  knives,  and  was  well  made,  ooold  not,  on  toeoam 
of  its  great  friction,  be  kept  in  action  by  one  man ;  and  when  the  knives  were  blonted,  two  oes 
were  not  safficient  to  move  it  The  one*bladed  machine  is  generally  preferred.  Kanten,  of  Hoi- 
lock,  has  given  in  the  "  Annalen  des  Ackerbaaes,"  Hier.  Band.  S.  507,  the  description  of  eacfai 
machine,  made  according  to  Lester's  model,  and  with  the  improvemenu  devised  by  himselL  Tfak 
machine  is  well  executed  at  Bostook,  by  M.  Haak,  and  at  present,  also,  at  Berlin,  by  Bdiols,  tk 
mechanist,  who  sells  it  for  50  rix-doUaira.  In  rural  esUblishmcnts  of  considerable  magnitade  bijgt 
machines  of  this  kind  are  also  used ;  they  are  set  in  motion  by  draught  cattle,  or  even  by  wind  or 
water,  and  produce  a  large  quantity  of  chopped  straw  in  a  short  time.  But  all  these  madiinef^» 
pecially  the  more  complicated,  are  liable  to  this  defect,  that  something  or  other  in  them  ia  iptto 
get  deranged  or  broken,  and  in  the  country  it  is  difficult  to  find  a  man  capable  of  repairing  ük 
mischief.  Accordingly,  I  have  known  cases  in  which  perso«.«,  alter  laying  aside  the  orainanrBt- 
chines,  have  been  thrown  into  great  embarrassment  by  such  accidents  with  the  larger  ooea  and 
have  in  consequence  become  so  dimsted  with  them  that  they  have  put  them  on  one  side,  wiüioot 
making  any  farther  use  of  theoL  But  it  is  to  be  hoped  that  the  mechanical  knowledge  required 
for  constructing  or  repairing  a  machine  of  this  kind,  will  soon  be  generally  difinsed. 

When  cattle  are  sparingly  fed,  and  straw  is  mixed  with  hav,  for  the  purpose  of  maUag  then 
eat  as  much  as  possible  of  the  former,  and  thus  making  use  of  the  small  quantity  of  nutrimeot  cos 
tained  in  it  to  deaden  the  sensation  of  hunger,  the  cutting  of  the  strew  is  indispensable ;  but  when 
they  are  well  fed,  I  regard  this  operation  as  quite  superfluous.  The  quantitv  of  notrimeat  id  ibe 
Btnw  is  not  increased  oy  it  in  the  slightest  degree :  on  the  contrary,  the  catUc  pick  out  the  mm 
thre  portions  much  better  from  straw  which  has  not  been  cut  It  is  proper,  therefore,  alway»tD 
give  them  the  kind  of  straw  which  is  used  for  litter.  As  to  ^ood  hay,  anmiais  eat  the  whole  of  ii. 
even  though  uncut  If  the  cattle  are  not  hungry,  they  likewise  pick  out  the  best  portkm  of  the  cat 
straw,  and  blow  away  the  rest  We  have  then  the  trouble  of  removing  firom  the  manger  a  qoanii- 
ty  of  straw  which  has  been  cut  at  considerable  expense. 

Feeding  with  grain,  whether  used  as  a  substitute  for  hay.  or  as  supplementuy  to  it  csoboI  be 
adopted  on  the  large  scale  with  any  advantage,  unless  the  price  of  milk  be  very  hiarh,  or  ibat  of 
gram  ver^  low.  It  is  certain,  indeed,  that  a  few  pounds  of  grain  per  day  considcnbly  incretie 
toe  quantity  of  milk ;  and  when  we  have  nothing  else  to  sive  to  the  cattle,  grain  may  be  oaed  viik 
advantage  for  this  purpose ;  but  it  is  the  dearest  of  ail  kinds  of  fodder,    lioreover,  milk  and  butter 

£  reduced  from  grain  alone  are  of  bad  quality,  rather  cheesy  than  rich,  and  have  an  nnpieasui 
avor. 

Grain,  when  given  to  animals  in  iti  natural  state,  often  passes  through  their  bodies  vndigealed: 
It  is,  therefore,  usually  ground ;  but  this  operation  is  attended  with  considerable  loss»  unlera  we 
have  a  mill  of  our  own,  moved  either  by  hand  or  by  water.  This  operation  may,  however,  be  i» 
pensed  with,  if  the  grain,  before  it  u  given  to  the  cattle,  be  soaked  either  in  warm  or  cold  water,  or 
else  prepared  like  malt  The  development  of  the  saccharine  principle  by  the  latter  proces8ooDäd> 
erably  improves  the  grain,  and  rendera  the  milk  of  better  quality.  The  best  kind  of  grain  for  mildi 
oows  is  oats :  great  benefit  is  ascribed  to  a  mixture  of  oats  and  tares,  previously  well  ground.  Bar- 
ley is  more  likely  than  other  kinds  of  grain  to  produce  white,  chee^  milk,  and  the  butter  produoed 
from  it  is  apt  to  acquire  a  bitter  taste. 

Biftmgs  of  grain,  bran  (whether  of  the  large,  middling,  or  small  kind),  mill-dnst,  and  the  reiidse 
of  cleansed  oaU  and  bariey,  are  most  freauently  used  for  feeding  cattle. 

All  these  kinds  of  grain-refuse  should  be  mixed  either  with  cut  strew,  or,  what  is  better,  in  tbe 
mash.    In  winter,  the  latter  method  makes  the  caule  more  inclined  to  dnnk. 

We  must  here  speak  of  the  refuse  of  the  brewerv.  This  food  has  a  verv  favorable  mflaeoce 
on  the  milk :  the  proprietors  of  small  cow-houses  hnd  it  very  profitable  to  buy  ilie  refuse  of  tbe 
brewers.  As  it  can  oe  obtained  at  a  very  cheap  rate  in  summer  ftom  town  brewera  who  do  uK 
keep  their  own  cattle,  we  endeaver  to  keep  it  in  trenches,  which,  when  quite  full,  are  cloaed 
with  a  covering,  on  which  earth  is  thrown :  the  residue  is  thus  preserved  till  winter. 

The  refuse  of  the  brandy  distillery  cannot  be  better  employed  than  for  feeding  cows;  provided, 
however,  that  we  have  a  ready  sale  for  our  dairy  produce.  It  is  either  poured  into  the  mao^ 
on  cut  fodder,  by  means  of  pipes  fixed  for  the  purpose  in  stalls  expressly  adapted  for  it ;  or  givea 
in  the  form  of  mash  mixed  with  water.  The  sooner  it  is  used  the  better;  for  if  it  become  add 
even  in  the  slightest  decree,  it  will  have  a  bod  effect  on  the  mük.  It  is  best,  therefore,  to  ooolit 
with  water  as  soon  as  it^s  taken  out  of  the  stilL  This  kind  of  food  must  however,  be  regarded  on- 
ly as  an  accessory,  and  given  in  moderate  quantities ;  for  when  used  to  excess,  it  inpires  the  healiii 
of  the  cows.  The  quantity  given  to  a  fatted  ox  must  be  divided  between  at  least  four  cowa  Tbe 
residue  of  the  brandy  distillery  also  imparts  a  disagreeable  flavor  to  milk. 

A  very  attentive  urmer  used  to  complain  that  his  calves  became  sickly,  that  their  flesh  atocb  to 
their  riM,  and  they  died.  He  thinks  with  me,  that  the  evil  arose  firom  the  mothera  having  esMs 
too  much  distillers'  refuse. 

Finally,  oil-cakes  (the  residue  of  the  manufscture  of  oil),  especially  those  made  of  linseed,  hvt 
a  very  good  effect  The  best  mode  of  proceeding  is  to  put  them  into  the  maah ;  in  which,  howev- 
er, they  should  be  vrell  mixed  up.  This  is  efiected  as  follows :— A  vertical  divisbn  is  made  in  the 
pail  with  boarda,  in  which  a  number  of  small  holes  are  pierced  with  an  auger ;  the  paitition  ii« 
placed  that  the  smaller  space  shall  occupy  a  third  of  the  whole.  In  this  space  the  cake  and  water  < 
are  placed,  and  frequently  stirred.  The  liquid  is  then  transferred  to  the  other  division,  intowbid> 
there  cannot  pass  a  single  morsel  of  solid  cake,  but  only  the  mashed  portions.  The  oil-cake  laixBi 
ffradually  witn  the  water  which  is  added  to  it ;  care  must  therefore  be  taken  to  add  afresh  poitioB  < 
from  time  to  time.  This  renden  the  mash  particularly  agreeable  to  cattle,  and  evidently  mcresM 
the  secretion  of  the  milk. 

Bad  Unseed,  crushed  and  boiled  in  water,  farms  a  very  nourishing  drink  for  much  cows.    Spsiiy*  ^ 
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nod  fa  ilflo  vfled  for  Alt  parpoio ;  not,  howerer,  boilad«  bat  merely  swelled  with  warm  water. 
It  b  recommended  aa  one  of  the  moat  anbttanttal  kinds  of  food  for  milch  powa. 

One  of  the  beat  kinda  of  food  for  horned-cattle,  and  particniarly  for  oowa  and  which  completely 
aapplies  the  place  of  a  portion  of  hay  daring  winter— ooniisu  of  roots,  sach  as  potatoes,  mangel- 
wnrxel,  cabbage-tnrnips,  transplanted  tamips,  rata-bagas,  common  turnips,  carrots,  and  parsnipa. 
These  roots  must  not,  however,  be  valued  at  their  market  price,  which  is  often  determined  by  ac- 
cident, but  according  to  the  outlay  neceasary  for  obtaining  them  by  cultivation ;  it  is  rare  indeed 
that  these  plants  can  be  disposed  of  in  the  market  in  large  quantities ;  and  if  by  chance  a  high 
price  toward  spring  time  should  favor  such  a  mode  of  disposing  of  part  of  them,  the  occnzrenoe 
must  be  regarded  as  merely  casual 

In  the  fonner  part  of  tbis  work  I  have  spoken  of  the  nutritive  power  of  these  vegetables  and 
their  value  as  compared  with  that  of  hay ;  and  of  the  average  produce  of  them  which  may  be  ex- 

Sected  from  a  well-cultivated  soil ;  I  have  also  spoken  of  it  more  at  length  elsewhere,  when 
escribing  the  culture  of  each  of  these  plants.  Subsequent  observations  have  convinced  me  that 
the  proportional  nutritive  power  there  ascribed  to  them  is  determined  with  as  much  precision  as 
we  can  at  present  attain.    It  remains,  therefore,  only  to  speak  of  the  mode  of  using  them. 

These  vegetables  are  used  either  raw  or  boiled.  The  boiling  of  potatoes  is  now  performed  by 
steam  in  almost  all  places  where  it  is  conducted  on  a  large  scale,  because  tbis  method  not  only 
produces  a  saving  of  wood,  bat  also  ensures  the  prooer  degree  of  boiling.  The  best  apparatus  for 
this  purpose  is  now  well  known,  in  consequence  of  the  almost  universal  introduction  or  loe  distiUar 
tion  of  brandy  from  potatoes.  It  consists  of  a  brandy  BtiU  of  the  usual  form,  which,  like  most  of 
those  of  the  recent  manufacture,  has  no  capital,  but  only  a  long  neck,  like  that  of  a  retort,  from 
which  the  vapor  is  transferred  through  a  tube  into  the  vessel  ooutaining  the  potatoes.  The  latter 
is  an  upright  cask,  into  whose  lower  part  is  fixed  a  false  bottom,  pierced  with  holes,  to  allow  the 
escape  of  the  water  condensed  in  the  vessel  The  steam-pipea  are  introduced  into  ibis  cask,  care 
being  taken  to  keep  the  lid  well  closed,  and  also  the  door,  which  is  usually  placed  at  the  side. 
The  water  in  the  stOl  is  then  made  to  boil  and  the  potatoes  become  cooked  to  the  proper  degree 
in  a  much  shorter  time  than  they  would  by  being  boiled  in  water. 

It  has  I 
andespe« 
however, .. 

of  the  operation,  how  strongly  soever  this  method  may  be  reoommended  by  theory  and  analogy.  It 
ia  eanly  seen  that  cattle  eat  vegetablea  in  the  raw  state  with  as  much,  and  ultimately  wUh  man 
pleasure,  than  those  which  are  boiled.  It  is  only  when  potatoes  are  given  in  ver^  lar^  quantities 
which  is  the  caae  with  fatted  cattle,  that  boiIing*may  be  advantageous,  bjr  dimmishmg  the  laxa- 
tive property  which  these  vegetablea  certainly  exhibit  when  eaten  in  considerable  quantitiea  It 
is  probably  for  this  reason  that  many  persons,  particuUuiy  in  England,  who  keep  cattle  in  laigo 
numbera,  recommend  boiled  potatoea  for  fotted  oxen,  and  raw  ones  for  milch  cows.  We  shall 
hereafter  speak  of  feeding  on  mashes  or  soupa.  and  the  use  of  voot^cropa  for  thu  purpose. 

These  vegetablea  dionld  be  cut  in  pieces,  which  is  done  on  the  small  scale  with  a  knife  ahaped 
like  an  S,  made  expressly  for  the  purpose;  and  on  the  large  scale  by  meana  of  various  cuttmg- 
machines.  Several  machinea  have  been  invented  for  thia  purpose ;  the  one  best  known  «v>nsistt 
of  a  strong,  solid  wheel  armed  with  three  bladea,  and  oomposed  of  tluree  triangular  piecea  of 
wood.  Joined  together  to  prevent  the  passage  of  the  roots.  This  wheel  turns  upon  an-  axle  hi 
front  of  a  box.  in  which  the  roots  are  ]>Iaced,  and  cuu  them  as  they  are  presented  to  it  The  im- 
petus with  which  the  wheel  moves  facilitatea  the  labor  ao  much,  tnat  a  weak  person  may 


It  The  blades  are  straight,  and  out  the  roots  in  the  form  of  disks ;  or  they  have  an  nnaulating 
edge,  and  cut  them  into  amall  efongated  pieces.  The  latter  effect  hi»  also  been  obtained  by  other 
cutting  pieces  placed  across.  In  my  opmion  it  is  quite  sniBcient  that  the  roou  be  cut  into  disks 
or  flat  slices ;  and  thia  ia  even  preferable,  because  small  pieces  eaaily  adhere  together,  or  become 
blackened,  and  ferment  when  left  for  some  time  in  that  state.  Cattle  oertainly  eat  them  more 
willingly  when  they  are  but  coarsely  divided ;  veiy  minute  divisbn,  indeed,  cannot  be  of  any 
use,  excepting  to  prevent  the  animals  from  being  swelled  up.  Curved  edges  are  also  more  quickly 
blunted,  and  more  difficult  to  sharpen. 

I  am  still  less  disposed  to  admit  the  utility  of  those  machines  which  reduoe  the  roots,  either  raw 
or  boiled,  to  a  semi-fluid  consistence :  they  are  only  uaefol  for  the  distillation  of  brandy  and  other 
preparations  made  with  these  roots. 

In  constructing  machines  whfoh  maah  the  roots  in  this  manner,  the  object  in  view  is  to  mix  them 
better  with  cut  straw,  so  as  to  compel  the  cattle  mere  eflbctually  to  eat  the  latter;  but  experience 
has  quite  altered  my  opinion  on  this  point ;  in  short,  I  have  seen  cattle  which  had  been  well  fed, 
and  had  theifefore  become  raÄer  dainty,  constantly  endeavor  to  aeparate  the  cut  straw  from  the 
pieces  of  root  and  get  rid  of  the  latter  by  blowing  upon  them  before  they  went  on  with  their 
meal  I  therefore  nave  the  roots  given  to  them  separately,  and  I  find  that  they  eat  straw  much 
more  willingly  when  put  before  them  whole,  soon  after  they  have  eaten  the  roots,  than  that  whioh 
is  cut  for  the  purpose  of  making  äiem  swallow  it  together  with  the  roots. 

A  mixture  of  several  kinds  of  roots,  or  the  use  of  them  one  afier  the  other,  appears  to  me  to  be 
very  adMntageous.  The  several  kinds  of  turnip,  which  contain  a  greater  quantity  of  saccharine 
matter.Tre  certainly  an  imnrovement  to  potatoes,  which,  on  the  other  hand/ are  more  farinaceous; 
the  milk  becomes  sweeter  in  consequence,  and  acquires  a  better  flavor ;  moreover,  the  cattle  like 
the  change.  But  the  preservation  of  turnips  till  spring  is  much  more  difficult  than  that  of  pota- 
toes ;  and  hence  there  is  positive  reason  for  having  the  turnips  consumed  first,  the  potatoea  being 
reserved  for  use  at  a  later  part  of  the  season. 

However  nourishing  and  advantageous  these  vegetablea  may  be,  we  must  not  venture  to  use 
them  long  as  the  sole  food  of  milch  cows.  A  due  proportion  of  dry  fodder  should  alwaya  be 
added.  It  ia  true  that  the  addhion  of  a  quantity  of  unmixed  straw  may  be  sufficient  and  the  oai- 
(le  will  eat  it  with  avidity.  But  oowa  thrive  liest,  and  yield  the  greatest  quantity  of  milk,  when 
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mart  of  their  food  coiwists  of  bay.  Other  cnltiiratora  m  well  u  myself  have  foand  that  when  cat- 
de  are  partly  fed  on  potatoes,  it  is  best  to  nire  them  half  their  feed  in  hay  and  half  in  rooto,  ibe 
qaantity  of  the  latter  being  regulated  acoonding  to  their  natritive  powera  When,  for  instuioe,  t 
cow  fed  solely  on  hay,  woald  require  90  Iba  of  that  sabstanoe,  we  n^ay  give  her  10  lb«,  of  Iny, 
and  make  np  the  qaantity  with  20  IbSb  of  potatoes^  46  lbs.  of  mangel-wurzel,*  35  lbs.  of  Swediä 
turnips,  or  52  Iba  of  common  turnips.  .When  cows  eat  potatoes,  the  hay  contributes  gready  to 
improve  their  milk ;  for  when  they  have  nothing  but  potatoes  and  straw,  the  milk  produces  a 
white,  cheese-like  butter,  veiy  apt  to  acquire  a  bitter  taste,  as  is  the  case  when  cows  are  fed  apoa 
meal.t 

When  one  kind  of  food  is  to  be  substituted  for  another,  I  have  always  found  it  unporttot  to 
make  the  chancre  graduallv.  If.  for  example,  cattle  have  been  fed  for  a  long  time  exclusively  oo 
beet-root,  and.  this  kind  of  food  being  almost  exhausted,  we  are  about  to  sabstimte  potatoea  fcrit. 
it  is  proper,  in  order  to  prevent  the  cows  from  falling  off  in  their  milk,  to  feed  them  for  a  yttetk  cm 
beet  mixed  with  potatoes,  the  quantity  of  the  latter  being  gradually  increased ;  for  shhoa^  the 
cattle  like  the  change,  still  they  get  so  much  attached  to  a  particular  kind  of  food  to  which  they 
have  been  accustomed,  that  they  do  not  abandon  it  suddenly  without  regret  i  the  efiect  of  the 
change  is  first  seen  in  a  diminution  of  the  quantity  of  milk. 

The  method  of  giving  food  in  the  form  or  mssh  or  soap  has  been  veiy  generally  extoDed,  hcih 
from  theoretical  and  practical  considerations,  as  being  well  adapted  to  de^op  the  nutritive  prio- 
ciples.  It  is  generally  adopted  in  many  countries,  particularly  in  small  rural  establififazDeolf» 
wncre  great  attention  is  paid  to  the  management  of  milch  cowa  Boiling  water  is  poured,  either 
alone  or  mixed  with  some  nutritive  substance,  on  tlie  cut  fodder ;  the  mixture  is  then  bre^-edud 
riven  to  the  cattle,  after  it  has  cooled  a  linle.  Roots,  or  teme  other  farinaceous  substaoce,  like 
toose  ahieady  spoken  of.  may  then  be  boiled  in  water,  and  more  intimately  mixed  with  the  m 
straw.  I  once  tried  this  kind  of  food  for  two  winters  on  twelve  or  fourteen  milch  cows,  mskiag 
up  the  total  quantity  required  with  roots  and  cabbages  boiled  in  water,  and  obtained  a  qaantity 
Of  milk  much  greater  than  I  could  have  expected.  The  food  was  prepared  twice  a  dsf,  in  two 
tubs,  in  the  morning  for  the  noon  and  evening  meal,  and  in  the  evening  for  that  of  the  Mowing 
morning,  otherwise  the  liquid  would  not  be  sufficiently  cool.  But  though  the  vessels  were  fie- 
quently  washed  with  Ive,  I  could  not  prevent  the  occurrence  of  acidity  during  the  ^w  cooling. 
This  acidity,  when  sligbt,  did  no  harm ;  but  when  it  became  stronger  in  consequence  of  high  tem- 
perature, it  made  the  food  very  unpleasant,  so  that  none  of  the  cattle,  excepting  those  whidiwere 
very  hungry,  would  touch  it.  Moreover,  I  found,  in  the  ensuing  summer,  that  my  cattle  were 
weakened,  and  that  their  digestive  powers  were  impaired ;  and  I  lost,  during  the  time  of  feeding 
on  neen-meat,  more  than  I  had  gained  during  the  winter.  I  therefore  abandoned  this  naoderf 
feeding,  which  was  likewise  very  troublesome.  I  do  not  think  that  it  can  well  be  adopted  in 
large  establicdiments,  or  anywhere,  indeed,  excepting  in  small  concerns  where  only  three  or  Ibor 
milch  cows  are  kept,  and  the  water  can  be  warmed  m  pans ;  and  farther,  I  think  that  it  is  fit  only 
for  cows  from  which  we  wish  to  obtain  the  greatest  possible  return  for  a  time,  and  get  rid  of  then 
afterward. 

The  mixture  already  mentkmed,  of  the  refuse  of  the  brandy  disüllery,  while  yet  warm,  with  cot 
straw,  may  be  considered  as  a  kind  of  mash  or  soup. 

In  winter,  cows  should  be  induced  to  drink  a  great  deaL  They  wül  not  drink  very  cold  wa- 
ter, unlete  compelled  by  excessive  thirst,  but  tepid  water  they  driu  much  more  wiUingiy.  They 

"  &riuaoeoas  mat- 
porpoae. 


It  is  of  great  importance,  in  giving  food  and  drink  to  cattle,  to  observe  regularlr  the  boon  to 
which  they  are  accustomed,  and  to  jpve  them  at  each  time  the  kind  of  food  which  tJTiey  are  in  the 
habit  of  receiving.  At  the  beginnmg  of  the  time  of  winter  feeding,  the  arrangement  nuy  be 
made  in  almost  any  way ;  but  when  once  fixed,  it  ahould  be  adhered  to.  In  my  establisbmenl 
the  winter  feeding  has  usually  been  arranged  as  follows:  Eariy  in  the  morning  die  cowa  are  M 
with  cut  straw  and  hay ;  at  eight  or  nine  o'clock  they  are  watered ;  at  eleven  o'clock  roots  tie 
given  to  them  without  any  addition,  then  uncut  straw ,  at  three  o'clock  they  are  again  watered, 
and,  aflcr  that,  a  little  uncut  hay  is  given  to  them.  In  the  evening,  they  are  again  supplied  with 
cut  fodder,  as  in  the  morning,  but  in  smaller  quantity ;  and  when  they  nave  consumed  this,  they 
get  another  supply  of  roots.  A  quantity  of  straw  is  then  put  before  them  for  the  night ;  tbcy  cti 
as  much  of  it  as  they  like,  and  the  rest  serves  for  litter  on  the  morrow.  In  this  part  of  the  ooontir 
I  have  never  given  salt  to  my  homed  cattle,  because  iu  high  price  would  outvi-cieh  all  the  ad- 
vantages which  it  might  procure.  At  cme  time  I  used  often  to  give  it  to  them,  and  I  foand,  be- 
yond all  doubt,  that  it  increased  the  secretion  of  milk.  When,  however,  it  was  used  in  txcem, 
the  cattle  appeared  to  grow  lean  upon  it.  and  the  butter  acquired  a  bitter  taste. 

The  arrangement  of  bur  stalls  makes  good  litter  very  advantageous  to  the  cattle.  The  qaantity 
should  be  regulated  according  to  the  supply  of  food,  especially  that  of  a  succtüent  character.— 
Wben  cattle  are  ill  fed,  and  on  dry  fodder  omy,  three  pounds  of^straw  per  day  are  sufficient ;  bo: 
when  the  supply  of  food  is  more  abundant,  ten  pounds  are  scarcely  sufficient  to  absorb  the  excie- 
menu  and  unne.  In  a  season  when  «traw  la  scarce,  as  was  the  case  in  1811-12,  if  we  ihgald  be 
compelled,  in  order  to  save  a  sufficiency  of  strew  for  suiamer  stall-feedmg.  to  reduce  the^bntity 
of  litter  at  the  same  time  that  we  give  ue  cattle  an  abundant  supply  of  rooti,  it  will  be  neceffvy 
to  remove  die  dung  every  day,  in  order  to  keep  the  cow-house  dry  and  clean — unless,  indeed,  we 
can  have  recourse  to  other  snbstanoes  to  supply  the  place  of  straw.  A  dry  bed,  even  if  it  cannot 
be  made  soft,  is  indispensable  to  the  health  of  catde. 

,  rjfVwMirv«* 

t  F<ir  the  proportion  In  which  potatoes  should  be  given  to  cattle,  see  "  Die  v.  Jenaische  v< 


*  I  ahould  iay5S61ba 

"  7<ir the  proportion  .  „  .      .    „. 

the  "  Meue  Aonalen,»  3er.  bd.  1  aies.  st.  s.  103 ;  "  Die  v.  Jenaische  Versuche, 


A. 


(1182) 


Msny  peraoDS  recommend  the  practice  of  conyiDg  cows.  On  fatted  cattle  this  treatment  pro- 
duces a  Borprising  effect,  hnt  with  cows  I  never  observed  any  good  to  result  from  it  that  could  at 
all  compensate  for  the  trouble  it  occasioned ;  the  only  care  required  is  to  keep  the  udder  clean, 
and  wash  it  before  milking. 

When  a  large  quantitv  of  litter  is  given  to  the  cattle,  at  the  aame  time  that  they  are  but  poorly 
fed,  the  litter  may  be  left  under  them  for  a  long  time.  In  the  contrarv  case,  the  dang  must  be  re- 
moved or  drawn  to  the  back  of  the  stall  at  least  twice  a  week.  The  dunf  is  most  easily  removed 
by  the  drag  -,  but  the  imi)lement  must  be  so  formed  as  to  allow  of  yoking  both  sides,  so  that  it  may 
not  be  necessary  to  turn  it,  but  merely  to  voke  the  horse  on  the  opposite  side. 

Winter  feeding  may  be  calculatea  to  last  for  seven  months.*  Pasturage  usually  continues  till 
the  middle  of  October,  and  is  resumed  in  the  middle  of  May.  We  shall  hereafter  speak  of  ^en 
feeding  in  winter.  It  is,  however,  prudent  to  reckon  upon  a  fortnight  lon^r,  because,  if  the 
spring  be  unfavorable,  the  grass  feeding  may  be  retarded  for  that  time.  Especial  care  is  therefore 
taken  to  save  the  hay,  because  it  can  also  be  used  m  summer,  or  may  be  preserved  till  the  follow- 
ing winter.  A  supp'ly  of  hay  or  straw  {^reserved  from  one  year  to  anotlier  affords  ^at  security. 
^Ve  have  previously  spoken  of  the  various  kinds  of  pasturage,  and  the  extent  required  per  head 
of  cattle. 

A  pasturage,  of  which  six  acres  are  not  sufficient  for  a  cow  of  proportionate  size,  can  scareelv 
be  considered  as  cow  pasturage,  or  advantageously  used  as  such.  For,  where  a  cow  has  to  seek 
her  food  over  a  large  extent  or  ground,  she  will  not  thrive,  and  her  retam  will  be  reduced  to  a 
very  small  amount    These  very  poor  pastures  are  only  fit  for  sheep. 

Experience  shows  that  there  are  pastures  particularly  well  adapted  to  favor  the  production  of 
milk  m  cows,  but  on  which  cattle  do  not  fatten ;  and  others,  on  tho  oontranr,  which  soon  bring 
cattle  into  good  condition,  but  do  not  produce  much  milk.  I  am  not  aware  tnat  the  cause  of  this 
difference  has  yet  been  discovered.  In  man^  low  countries,  however,  this  fact  has  been  so  clearly 
established  that  pastures  are  there  divided  mto  fattening  and  milk  pastures,  and  each  division  is 
grazed  by  the  kind  of  cattle  properly  belonging  to  it 

Every  oody  knows  that  pastures,  to  be  ^oo<r  for  cows,  must  be  free  from  acidity.  Where  the 
acid  pnnciple  predominates,  cows  lose  their  milk,  but  oxen  thrive  weU.  I  shall  not  pretend  to 
decide  whether  this  effect  is  owing  to  a  transmission  of  acidity  to  gxasses  and  other  plants  which 
are  otherwise  wholesome,  or  to  particular  plants  which  grow  upon  those  lands.  Cam  Horse-tail 
fEqu%9€tum  arvewtej,  and  Marsh  Horse-tail  (Equisetum  palustre),  Colchicum,  various  species 
of  Kanuneuli  and  other  marsh-plants,  are  certainly  injurious  to  horned-cattle,  and  particularly  un- 
&vorabIe  to  the  production  of  milk ;  but  animals  of  this  class  do  not  touch  these  plants  unless  com- 
pelled by  hunger. 

Upland  pastures,  when  rich  enough  to  enable  a  cow  to  find  full  nourishment  on  three  acres, 
produce  a  larger  secretion  of  milk  than  lowland  pastures-^provided,  however,  that  the  race  of 
cattle  be  adapted  to  them,  for  a  larsfe  cow  of  the  low  oountncs  would  not  easily  find  sufficient 
nourishment  on  three  acres  of  upland  pasture. 

Outlying  pastures  lose  much  of  their  value  from  the  distance  which  the  cattle  have  to  travel  in 
going  to  them  and  returning :  it  is  commonly  said  that  the  milk  is  lost  on  the  road.  The  more 
quiet  the  cattle  are  on  the  pasture  ground,  the  more  profitable  will  they  be  found.  It  is  for  this 
reason  that  pasturage  on  the  fields  under  the  alternate  system  ofeuHure  is  so  valuable :  on  fields 
completely  enclosM,  where  there  is  no  occasion  for  either  dog  or  herdsman,  cattle  eivjoy  perfect 
tranquillity,  especially  when  left  on  them  ni^ht  and  day. 

Opinions  are  divided  respecting  the  propriety  of  leaving  cattle  on  the  pastures  during  the  night 
Some  persons  think  that  it  is  most  advantageous  to  take  them  back  to  the  stall,  not  only  for  the 
sake  or  their  health,  but  also  to  obtain  a  greater  quantity  of  manure.  But  most  cultivators  who 
follow  the  alternate  system,  especially  those  who  make  it  their  business  to  keep  cows,  are  posi- 
tively of  opinion  that  the  cows  should  bo  left  on  the  pastures  for  the  night-time,  during  the  warm- 
est months  of  summer,  as  otherwise  their  milk  is  considerably  diminished.  The  assertions  of  some 
parties  respecting  the  hurtful  influence  of  dew  and  fog.  and  the  injurious  quality  of  grass  still  wet 
with  dew,  are  altogether  without  foundation,  at  least  with  regard  to  high  grounds  ei\joying  a  sa- 
lubrious atmosphere.  It  is  only  in  damp  situations,  in  the  midst  of  marshes,  that  fog  can  be  hurt- 
ful. In  the  cold  nights  of  spring  and  autumn,  however,  the  cattle  should  always  be  taken  back  to 
the  stall ;  and  if  in  the  morning,  before  they  are  sent  to  the  pasturage,  a  little  dry  fodder,  though 
it  be  merely  good  straw,  can  be  given  to  them,  they  will  be  much  benefited  by  it 

Wiih  regard  to  other  kinds  of  pastures,  it  is  rarely  advantageous  to  leave  cattle  on  them  for  the 
night,  il  it  oe  only  because  the  dung  is  lost  upon  them.  On  the  enclosed  fields  of  the  alternate 
system,  on  the  contrary,  the  dung  is  of  some  use  to  the  land,  especially  if  the  cattle  are  all  collect- 
ed for  the  night  on  the  field  which  is  first  to  be  brought  into  cultivation. 

When  CAtue  are  tended  by  a  herdsman,  the  manner  in  which  they  are  treated  is  by  no  means 
indifferent  The  herdsman  should,  as  far  as  possible,  leave  the  cattle  to  themselves,  or,  at  all 
events»  guide  or  drive  them  before  him  with  gentleness,  and  never  allow  the  dog  to  hunt  them.—- 
As  the  catüe  advance  in  grazing,  tho  herdsman  should  guide  them  in  such  a  manner  that  they  may 
always  walk  before  the  wind,  and  never  have  it  in  their  faces.  But  it  is  of  especial  importance 
that  the  cattle  be  not  disturbed  when  diey  lie  down  to  ruminate ;  they  then  require  absolute 
repose. 

The  questfon  as  to  whether  a  cow  gives  more  milk  at  pasturage  or  when  stall-fed  may  perhaps 
he  decided  in  favor  of  the  former,  supposing  that  she  is  m  both  cases  equally  weU  supplied  with 

*  Ob  the  borders  of  the  Lake  of  Genera  the  time  is  six  months,  flnom  the  10th  of  Norember  till  the  lOih 
of  May.  Between  the  Alps  and  the  Appenines  pagturage  is  aomedmes  to  be  had  ttom  the  beginning  of 
April;  and  in  places  where,  ss  in  Bologna,  it  is  the  pracüco  to  cut  the  heads  of  wheat  once,  twice,  or  even 
three  times,  to  prevent  it  firom  being  Uod,  these  heads  are  used  to  intxuducc  the  cattle  to  Bummer  iscding  on 
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food,  and  tended  with  the  mmtb  ^are.  Indeed,  I  am  not  acquainted  with  a  aingie  inatanee  ia 
which  the  tota]  prodact  of  milk  from  a  whole  herd  haa  been  ao  high,  on  the  arerage,  daring  alaB- 
feediag,  as  when  the  cows  are  fed  on  the  beat  paaturage.  This  latter  case,  howeTer,  ia  but  aeUom 
realised. 

The  method  of  tethering  cattle  on  the  pasture,  called  by  the  Germans  Htdemy  or  töddem,  holds 
the  middle  place  between  pasturage  and  stall-feeding.  This  method  conaiitB  in  fastening  the  ani- 
mal by  a  oord,  having  a  swivel  adapted  to  it  at  the  end  which  goea  round  the  neck,  and  is  fixed  to 
a  stake  at  the  other  end,  where  there  is  often  a  second  swivel.  As  applied  to  separate  animals^ 
this  method  is  pretty  generally  known ;  bat.  as  far  as  I  am  aware,  its  application  to  herds  of  more 
than  a  hundrea  catUe  is  confined  to  Denmark ;  for  Ais  reason  I  think  it  right  to  transcribCi  in  this 
place,  the  description  of  the  method  which  has  been  communicated  to  me. 

In  applying  this  method  on  the  large  scale,  it  is  necessary  to  keep  the  animals  as  close  togedwr 
as  possible — first,  that  every  part  of  me  ground  may  be  tunied  to  account ;  secondly,  that  toe  dai- 
rymaids may  not  have  too  far  to  go  in  earning  the  milk  to  the  cart  which  is  to  take  it  away,  and 
is  placed  for  that  purpose  Id  the  center  of  the  herd ;  and  thixdl^-.  that  the  dung  of  the  cattle  waaij 
be  equally  distributed.  The  cows  are  usually  collected  in  divisions  of  twenty,  oecaoae  that  is  m 
number  which  a  dairymaid  can  milk.  In  commencing  the  pasturage  of  a  field  according  to  this 
method,  the  cows  are  placed  in  a  row,  the  last  being  fastened  at  the  extremity  of  the  field.  Hie 
distance  between  one  cow  and  the  next  depends  upon  the  length  of  the  cora,  and  that  again  ii 
determined  by  the  quality  of  the  pasturage.  At  Thorserg,  where  second-year  cloret«  are  con- 
sumed in  this  manner,  the  cords  are  10  feet  long,  Rhine  measure.  The  stakes  are  ao  placed  that 
the  cows  can  approach  close  together,  without,  boVever,  touching  one  another;  and  thns  all  parts 
of  the  surface  are  reached  b^r  their  teeth.  When  the  first  division  has  been  cropped,  the  seoood 
ia  arranged  at  a  distance  varying  fixtm  60  to  80  feet,  according  as  the  aoil  b  good  or  had ;  the  Ifaad 
and  fouxth  divisions  are  arranged  in  the  same  manner. 

The  spaces  left  between  the  preceding  are  next  grazed ;  for  which  purpose  the  atakes  are  re- 
moved, and  planted  forward,  aner  the  space  determined  by  the  len^  of  the  cord  has  beoi 
grazed ;  and  tliis  succession  is  continued  till  the  first  division  has  come  mto  the  position  ptervady 
occupied  by  the  second— the  second  into  that  of  the  third,  &c. 

The  following  figure  wiU  give  an  idea  of  the  mode  of  proceeding : 
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closed  space  represent  a  field  of  pasture-ground,  and  tne  dotted  lines  five  < 
twenty  cows  each.  The  cows  graze  the  portion  assigned  to  them  until  it  is  completely 
The  whole  herd  is  then  moved  forward  to  the  spaces  marked  oooooooooooooooooooo.  IVhea  the 
herd  has  in  this  manner  reached  the  extremity  of  the  field,  they  come  back  in  the  same  osder  as 
shown  by  the  marks,  iiiiiiixiiiiixiiixii,  and  so  on  till  the  whole  field  is  depastured. 

As  the  whole  herd  mast  not  only  fiiequently  be  moved,  but  also  led  to  the  watering  place,  it  b 
essential  that  a  man  be  able  to  lead  twenty  cows  and  more  at  once.  For  thia  purpose  the 
cows  must  be  fastened  together,  which  is  done  as  follows :  The  herdsman  begins  at  the  right 
wing  of  the  first  division,  attachbg  the  cord  to  the  first  cow  in  such  a  manner  that  be  cas 
aaspend  it  from  the  boms  of  the  second.  He  proceeds  in  the  same  manner  with  the  cord  of  the 
second  cow,  which  he  attaches  to  the  horns  of  the  third,  and  thus  he  Ihiks  together  twenty  eowi 
in  one  line.  The  cowherd  walks  on  the  left  wing,  and  leads  the  animals  to  water;  thenr  driak 
without  being  un&stened.  On  returning,  he  fixes  in  tlie  ground  the  stake  of  the  cow  which  be 
has  been  leading  on  the  left  wing ;  he  then  takes  the  cord  of  the  second  cow  which  was  atiadied 
to  the  horns  of  the  third,  and  fixes  it  in  like  manner,  proceeding^  in  the  same  way  with  the  thkd. 
fourth,  &&  In  linking  them  together,  he  always  begins  on  the  nght ;  in' separating  and  foateniag 
tliem  to  the  stake,  on  the  left. 

If  as  is  usually  the  case  with  fields  of  thia  desoriptkm,  the  watering  place  be  near  at  hand.  As 
herdsman  takes  only  one  division  at  a  time.  But  if  it  be  distant,  or  if  the  cattle  are  to  be  led  to 
another  field  at  some  dbtance  from  that  in  which  'they  have  been  grazhig,  several  filea  are  naitod 
together.  This  is  easily  done  by  attachmg  the  cord  of  the  cow  on  the  left  side  of  the  second  row, 
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tD  th«  boras  of  the  one  tttbe  left  side  of  the  fint  row,  fto.    Bat  when  the  oows  are  to  be  watered, 
the  seTeral  dirisioiis  must  be  Sflmin  disunited. 

The  facility  .of  this  method  of  linking  and  senarating  depends  partly  on  the  anunal  being  accos- 
tomed  to  it  but  more  on  the  akill  of  the  herdsman.  Sometimes  one  man  is  required  for  twen^ 
cows ;  at  other  thnes,  one  cowherd  can  wiihoat  difficulty  Uke  care  of  fifty. 

The  cattle  become  so  readily  accustomed  to  the  method,  that  after  a  time  they  place  themselves 
in  rows  and  divisions,  almost  of  their  own  accord ;  and  thoa  the  care  and  circumspection  required 
become  much  leas  bnrthenaome  than  when  the  cattle  are  atall-fed.  The  method  under  oonaiderm< 
tion  reaemblea  atallfeeding,  however,  in  thia  respect,  that  the  cattle  mjure  but  very  little  of  the 
fodder  with  their  feet,  and  may  be  made  to  conaume  the  crop  in  the  moat  fiivorable  stage 
of  its  growth,  after  which  vegetation  aoon  recommenoea;  hence  the  quantity  of  land  ze- 
quir«d  for  supporting  an  ammal  is  not  greater  than  that  which  would  be  neoesaary  in  stalS- 
feeding. 

A  comparative  experiment  made  at  Thoraeig,  on  the  relative  advantages  o(  grazing  wilk  the 
tether  and  stall-feeding,  gives  the  Ibllowmg  results  t 

Four  cows,  stall-fed,  during  twelve  daya,  gave  1,110  lbs.  of  milk ;  extent  of  land  required,  8,178 
square  fethoms ;  quantity  consumed,  6,144  lbs.  clover :  which  gives  for  one  cow  in  a  day,  23  1-8 
Iba  of  milk,  45  1-4  aquare  fethoms.  1S8  lbs.  clover. 

Four  cowa  pastured  by  the  tether  for  twelve  daya,  gave  950  2-5  Iba.  of  milk  ;  extent  of  land 
grazed.  1,842  aquare  fktboma :  which  gives  for  one  cow  in  a  day,  194  4-5  lbs.  milk,  38  3-8  aquare 
lathoma. 

Therefore  the  stall-feeding  consomed  the  produce  of  330  square  fathoms  more  than  the  patturagt 
hy  (ether ;  on  the  other  hand,  the  quanti^  of  milk  was  greater  by  159  3-5  lbs.  in  the  former  case 
than  in  the  latter. 

For  1  lb.  of  milk  the  alall  feeding  required  1  531-555  square  fathoms:  the  patturage  by  tether 
1 1117-1188  aquare  fathoma  of  clover-land. 

Therefore,  according  to  the  aame  reault  the  330  square  fethoms  which  remained  untouched  hi 
the  pasturage  6y  tether  of  a  given  number  of  cows  would,  if  consumed  in  the  aame  manner,  have 
yielded  170  1-5  lb«,  of  milk,  which,  with  the  950  2-5  Iba.  actually  produced  by  the  four  cowa  fed 
m  that  manner,  gives  a  total  of  1,120  3-5  lbs.  of  milk:  as  mucn  therefore  (and  even  10  3-5  lbs. 
more)  than  the  aame  number  of  cowa  yielded  when  atall-fed  on  the  produce  of  the  aame  extent  of 
clover-land. 

According  to  this  experiment  the  aame  quantity  of  milk  is  obtamed  from  a  given  ^luantily 
of  clover  ready  for  the  acythe,  and  the  aame  number  of  cattle  may  be  fed  upon  it  whether 
they  are  paetured  ky  the  tether  or  stall-fed.  Henoe,  there  is  no  peculiar  advantage  on  either 
aide. 

It  must  be  remembered,  however,  that  when  cattle  are  stall-fed,  the  quantity  of  dung  6b- 
tafaicd  18  two-thirda  greater ;  for  when  they  are  tethered  there  ia  not  more  than  one-third  of  the  dung 
profitably  applied  to  the  land.  On  the  other  hand,  the  atall-feeding  must  be  charged  with  the  addf 
tional  expense  of  mo  wine  and  carrying  the  clover. 

It  will  probably  be  disadvantageous  to  have  the  aame  olover-field  grazed  twice  by  eetde 
thus  tethexed.  because  the  excrements  which  they  leave  on  the  ground  during  the  firat  grazing 
may  disgust  them  with  the  second  shoot  It  is  better,  therefore,  to  n^e  the  second  crop  mto  dry 
fodder. 

I  have  previoualy  spoken  of  the  advantages  which  stall-feedmg  confers  on  rural  economy  in  gen- 
eral, and  I  have  afterwanl  deeeribed  the  cultivatkm  of  ptanta  intended  for  feeding  cattla  It  only 
remBins,  therefore,  to  apeak  of  the  mode  of  giving  thia  feed  and  tending  the  cattle. 

A  stall  properly  arranged  for  fheding  greatly  nciliutea  the  work  to  be  done ;  and  of  all  arrange- 
ments  which  can  be  made,  that  which  I  have  recommended  in  the  "  Introduction  to  Bersenf  a 
Economy  of  Live  Btock "  appears  to  me  to  be  the  most  convenient  because  it  enables  us 
to  apread  the  fodder  well,  and  give  it  to  the  cattle  in  small  portions  and  in  the  most  convenient 


Some  perrons,  thinking  it  better  to  feed  thenr  cattle  in  the  open  air,  have  enclosed  a  yard  with 


however,  experience  has  not  been  m  iavor  of  this  method,  but  has  ahown  it  to  be  attended  with 
the  following  inconveniences :  The  cattle  eat  the  fodder  too  rreedily,  but  against  each  other :  and 
the  weaker  animals  are  completely  driven  from  their  food  oy  the  othera.  The  dung  ia  also  de- 
terwraled  in  quality.  From  theoretical  conaiderations.  we  might  perhapa  be  apprehensive  lest  the 
close  air  and  confinement  of  the  atall  should  be  ii^uriona  to  the  cattle ;  but  experience  ahows  us 
very  clearty  that  this  ia  not  the  case,  and  that  stall-fed  cattle,  when  well  treated,  alwaya  continue 
healthy,  yield  abundance  of  milk,  and  live  to  an  advanced  age :  thia  haa  been  the  case 
even  when  they  have  never  quitted  the  atall.  But  it  ia  undoubtedly  better  to  let  them  go 
out  twice  a  day  for  the  aake  of^  removhig  the  dung,  watering  them,  and,  if  neceaaary,  letting  thraa 
bathe,  « 

The  plaoea  ior  the  cattle  ahould  be  ao  disposed  as  to  leave  the  animalaa  nroper  quantity  of  room 
in  proportion  to  their  aize,  and  particularly  to  allow  of  anfBcient  depth  tor  removing  the  dung 
from  under  them,  and  heaping  it  up  againat  the  wall,  and  at  the  aame  time  leaving  a  free  pasaage 
behind  them.  It  is  also  necesaary  that  there  be  a  gutter  behind  die  cattle,  by  which  the  large 
quantity  of  urine  produced  by  a  plentiful  aupply  of  green-meat  may  drain  off.  or  be  removed  and 
awept  away.  The  aupply  of  liquid  manure  mcreaaes  or  diminishes  according  to  the  quantity  of 
litter  put  under  the  cattle ;  but  it  is  rarely  poaaible  to  put  a  aoiBcient  quantity  for  abaori^ing  the 
whole  of  the  urine ;  for  that  purpose  15  Iba.  of  atrew,  ana  even  more,  would  be  required  for  each 
head  of  cattle. 

When  the  stalls  are  \i*eU  built,  boarded,  and  furnished  with  proper  dnina,  and  care  is  taken  to 
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keep  the  pkeee  oecnined  hv  the  catde  oletm  with  the  bnxnn,  the  Utter  may  be  diipawed  with. 
This  ifl  proved  by  the  experience  of  caltiTttora  in  the  Netherlands,  on  the  bomu  of  die  Bhise^nd 
in  Bwhserland.  and  even  among  onnelves  by  aeTeral  larming  establuhmenta  which  have  been  in- 
titxlQoed  by  persona  from  those  ooantries.  This  is  the  best  mode  of  keeping-  the  cattle  dean :  bat 
whero  there  is  no  scarcity  of  straw,  the  use  of  Utter  is  prefenble,  inasmuch  as  it  increasei  the 
qnantity  of  manure.* 

The  atall  shonld  be  famished  with  windows  ibr  the  admiaswn  of  Ught  and  air,  and  c^itUe  of 
being  opened  or  shnt  at  pleasare. 

Glover  is  nsaally  regarded  as  the  only  proper  snbsistenoe  for  sonuner  stall-ieeding.  but  tb?i 
opinion  is  altogether  nnfoanded.  This  is  not,  and  cannot,  be  the  case,  nnleas  the  stalMeadme  ii 
to  be  continoed  for  a  few  months  only,  instead  of  being  osed  as  a  constancv.  Cows  were  «ail-fed 
in  Binnmer  before  clover  was  known.  It  is  certain,  however,  that  when  the  clover  is  in  aeuoö,  it 
famishes  the  best  and  cheapest  fodder  that  can  be  had.  Bat  green-feeding  commences  before 
clover  is  ready  for  mowing :  and  this  kind  of  fodder  fails,  not  only  between  the  firrt  and  necood 
crop,,  bat  also  toward  the  end  of  sammer.  It  is  therefore  necessary  to  procure  other  kmds  of  greca 
food  to  precede  the  clover,  and  fill  ap  the  voids  which  that  plant  would  leave  in  the  oonxse  of 
sammer  feeding. 

The  plant  best  sojted  for  the  first  kind  of  green  food  is  autumn  colza,  sown  toward  the  end  cf 
the  preceding  year.  Next  comes  rye,  which  has  been  sown  for  the  pur^one.  Both  these  aniclet  ire 
sown  on  part  or  the  field  intended  for  root-crops,  or  perhaps  for  late  vetohes,  so  that  it  wiU  be  mc««^ 
Muy  to  break  up  the  soil  as  soon  as  they  are  gathered.  The  sowing  of  these  plants  ooits  nothisg 
beyond  the  seed  and  the  labor  of  spreading  and  covering  it  When  wheat  sown  in  aotonm  it  par- 
ticularly stronff.  the  heads  may  be  cut  off,  and  used  to  aid  in  feeding  the  cattle.  By  this  time  ibe 
loceme  is  readv  for  mowing :  it  is  alMrays  the  main  prop  of  the  staU-fecding.  Then  the  clo?erb6 
gins  to  pat  forth  its  flowem.  and  reaches  the  stage  in  which  it  may  be' most  advantageously  giren 
to  the  cattle.  When  the  first  crop  begins  to  get  too  hard,  recoarse  is  to  be  had  to  tares  and  vari- 
ous mixtures  of  this  plant,  with  others  which  cannot  be  dispensed  with,  anlese  we  have  a  ield 
of  lucerne  of  considerable  extent  to  serve  as  a  supplement  to  the  sammer  feeding.  At  this  tiat 
also  spuny  mav  be  brought  into  use.  Then  the  second  crop  ot  clover  is  ready  ibr  mowing ;  and  if 
perchance  it  should  not  be  very  abundant,  or  we  wish  to  make  it  into  hay,  in  order  to  plow  ap 
the  stabble  sooner,  we  must  then  resort  to  a  mixture  of  tares  sown  later  than  the  rest— bocawbet; 
early  sown  colza,  spurry,  and  the  third  crop  of  laceme.t  Then,  with  perhaps  a  third  clover,  i 
fooith  of  lucerne,  assisted  by  the  annual  fodder-plants  just  spoken  ot,  tbe  end  of  September  if 
reached,  at  whidi  time  the  catde  may  be  abundantly  suppUea  with  cabbage-leaves,  mangel-wr- 
zel,  turnips  of  varioas  kinds,  and  even  the  haulm  of  of  potatoes ;  and  thos  without  any  nciieraiaa> 
attoe,bevond  perhaps  a  little  hay  or  atraw,  we  reach  the  end  of  October. 

Stall-teeding,  on  green-roeat,  may  thus  be  continued  for  six  entire  months,  that  ia  to  say,  as  loor 
as,  or  even  longer  than  pasturage.    But  it  is  of^en  thought  desirable  to  let  the  cattle  go  oat  duriu 

Srt  of  the  day ;  when,  for  instance,  advantage  can  be  taken  of  a  nutritious  stabble  on  the  rota- 
Ids,  particularly  on  those  which  bear  clover  sometimes,  or  of  which  clover  has  been  twice  momra, 
and  is  intended  to  stand.  In  this  case,  it  is  saflScient  to  give  the  cattle  a  small  qaaality  of  hgbtibod 
before  sending  them  to  the  field,  and  thus  they  are  treated  by  the  aystem  commonly  called  ksij- 
ttallfeeding. 

The  method  (tfhalf-ieall'feeding,  united  with  pasturage  daring  part  of  the  day,  has  gaiqed  naiy 
advocates,  and  is  particularly  well  adapted  to  the  drcamstanoes  of  oertafai  tutbI  estahUafaiBe>4 
where,  for  instance,  there  is  a  pastare  which,  fixmi  liability  to  inundation,  or  some  other  caaae,cn' 
not  be  used  in  any  other  way.  and  is,  at  the  aame  time,  insolBcient  for  the  full  noariafameot  of  tbe 
lequired  numbei:of  cattle.  For  this  reason,  the  system  of  half-stall-feeding'  is  established  with 
great  success  in  several  rural  establisliments  on  the  banka  of  the  Blbe,  Weser,  and  other  liwt, 
not  kept  in  by  dykes,  or  enclosing  within  dieir  dykes  lands  which  are  fertile  but  exposed  to  iauf 
dation,  and  therefore  not  adapted  to  the  ordinary  system  of  cultivation.  It  is  certain  that  this  vvi- 
ety  of  diet  stunulates  the  appetite  of  the  cattle,  and  causes  them  to  eat  more  and  yield  a  iarj^fr 
quantity  of  milk,  provided  always  that  the  pasturage  be  of  good  quality,  for  if  bad,  it  will  only 
serve  to  diaripate  the  milk  produced  by  stall-teeding.  Positive  injury,  therefore,  often  resolufnn 
toning  cows  out  of  the  stall  merely  for  the  sake  of  turning  a  bad  pasture  to  account 

It  is  only  in  very  small  raral  establishments  that  green-meat  should  he  carried  by  servanU  in  Red- 
der-baskets. This  practice  is,  however,  sometimes  adopted  in  estabUshments  containing  fna 
twenty  to  thirty  head  of  cattle.  I  consider  it  quite  inconsistent  with  a  good  system  of  maov'*' 
ment  whatever  may  be  the  circomstances  of  the  establishment  Sometimes,  the  carriage  n  p^ 
formed  by  the  ((low  horses;  they  take  the  fodder -wagon  to  the  field  when  they  go  to  work  in  the 
morning,  and  bring  it  home  loaded  when  the^  return  at  noon  or  in  the  evening.  This  plan  Hem 
to  me  to  occasion  much  disorder  and  loss  of  time. 

The  labor  may  be  very  weU  executed  by  the  cows,  if  they  are  pat  to  it  in  turns ;  tome  of  tbea 

*  I  tUnk  that  the  sdenee  of  rural  economy  has  yet  much  to  learn  upon  this  point  It  it  eiear^  äs 
straw  adds  litUe  of  Uself  to  the  quantity  of  nutriment  contained  fai  the  manure,  increaidng  its  balk  mbcrutB 
Hi  Intriaife  value ;  above  all,  we  most  remember  that  the  real  value  added  to  the  miinaie  it  noteqaaltoiM 
coat  of  the  atraw  in  Ita  natural  atate.  On  the  other  band,  the  straw  used  in  feeding  cattle,  thengfa  noi^mj 
eobtfantial,  nevertheless  contributes  something  toward  their  nouriahment,  and  it  ia,  undoubiediy,  racnu^ 
malized  by  passing  through  the  bodiea  of  the  animals,  and  therefore  better  adapted  for  manure,  tbaa  wfica 
afanply  mixed  with  the  dung  of  the  cattle,  without  passing  through  their  bodiea.  It  appear«  to  n«^"^ 
that  by  using  atnw  to  feed  catüe.  of  a  particular  kind,  we  may  gain  a  great  deal  both  in  the  ue  tf  tK 
straw  and  in  the  quality  of  the  manure  produced  from  it  This,  however,  cannot  be  done  with  nu^f<?!j 
for,  by  making  onl^quarter  of  their  nourishment  conaiat  of  atraw,  the  quantity  of  milk  would  be  i«^^>^^ 
about  two4hbrda.  Neither  can  thie  kfaid  of  food  be  given  to  youns  animala;  for  it  would  reunl  »or 
growth.  It  can,  therefore,  only  be  given  to  the  working  cattle  during  the  thne  when  they  are  bat  w|^^ 
ployed.  (fVasci  lis»* 

t  Or  rather  the  fourth,  hi  pieces  where  this  plsnt  grows  hixaxiantiy. ,  [Frmtk  !>«•* 


may  be  readily  accastomed  to  it  This  light  work,  far  (hMn  iajuring  their  liealth,  or  i 
the  quantity  of  their  milk,  is  always  foand  to  agree  with  them  perfectly  welL  One  or  two  oxen 
intended  tor  sale  in  the  aatnmn  may  also  be  devoted  to  this  work.  It » trae  that  they  will  eat  a 
great  deal,  both  on  arriving  at  the  field  and  on  retoming  home,  bat  they  will  fatten  sufficiently  to 
repay  the  valae  of  the  fodder  which  they  have  consumed. 

Oxen  daily  employed  in  this  work  soon  become  so  mach  accastomed  to  it,  that  they  will  go  alone 
with  the  wagon  to  the  Ueld,  and  bring  it  back  again  alone  when  loaded. 

When  the  labor  of  mowing  and  gathering  tlie  green  crop  is  well  regulated,  the  number  of  per 
sons  engaged  in  supplying  food  for  a  herd  of  forty  oxen  is  not  greater  than  would  be  required  to 
take  care  of  the  same  number  while  grazing ;  for  a  man  who  would  be  occupied  in  taking  care  of 
cows  out  at  pn^ass,  may  very  well  mow  and  bring  in  the  necessary  quantity  of  fodder.  The  dairy-  i 
maids  assist  m  distributing  the  fodder,  and  this  light  labor  is  amply  repaid  by  the  saving  of  the  dia-  i 
tancc  which  they  would  have  to  walk  in  goin^  to  the  pasturage,  and  of  the  additional  trouble  of 
milking  in  the  open  field.  The  trouble  of  clearing  the  dung  oat  of  the  stalls  may  very  well  be  laid 
to  the  account  of  the  larger  quantity  of  manure  obtained. 

Many  persomi  consider  it  abflolutely  necessary  to  cut  the  clover,  an  operation  which  occasions 
great  increase  of  labor.  1  consider  it  altogether  superfiuous.  excepting  during  the  first  week  of  the 
transition  from  dp'  to  green  fodder,  a  time  at  which  the  latter  is  not  abundant  but  very  active. — 
The  object  of  this  method  is  to  save  fodder,  but  if  this  end  is  actually  attained,  the  quantity  of 
milk  is  at  Üie  same  time  diminished.  It  is  thought  also  that  the  same  method  prevents  the  loss  oc- 
casioned by  the  catUe  throwing  their  lon^  green  food  about  in  the  stall  as  they  do  in  the  fly  season, 
but  the  quantity  lost  in  this  manner  is  quite  iüsigniticant,  and,  in  my  oi>inion,  far  exceeded  by  that 
which  the  caiüe  leave  in  the  matiifeis  when  the  clover  is  too  finely  divided.  Cat  green-meat  soon 
becomes  heated  and  completely  spoiled.  The  hove,  or  biown^  which  is  so  much  dreaded  trom  feed- 
ing on  long  clover,  is  not  at  all  likely  to  occur  if  the  cattle  are  regularly  fed,  and  never  allowed  to 
sulfer  from  hunger  and  afterward  eat  to  excess.  For  twenty-six  years,  during  which  my  cattle 
have  been  stall-fed,  I  have  never  lost  an  animal  fed  on  clover  by  thu  accident.  It  is  true  WBt  long 
ck>ver  sometimes  has  a  Uixative  efiect  on  caule,  and  that  this  inconvenience  is  obviated  when  the 
elover  is  cut  up  with  straw.  But  this  evil  may  be  just  as  well  prevented,  or,  at  all  events,  dimin- 
ished, by  giving  the  cattie  a  quantity  of  uncut  straw,  which  they  will  eat  with  avidity  when  their 
bowels  are  relaxed  by  the  use  of  succulent  green  food.  In  that  case,  it  is  also  ver>'  useful  to  give 
the  animals  a  littie  dried  hay  in  the  morning. 

It  is  of  great  importance  to  distribute  the  fodder  in  such  a  manner  that  the  cattle  may  not  eat  it  too 
fast,  whicn  they  will  be  sure  to  do  if  the  quantity  of  food  mtended  for  a  meal  be  given  to  them  all 
at  once.  Each  meal,  of  the  three  usually  given  in  the  course  of  the  day,  should  be  subdivided  into 
three  portions,  to  be  eaten  at  inter\'als  of  an  hour :  for  example,  in  the  morning,  at  five,  six,  and 
seven  o'clock ;  in  the  middle  of  the  day  at  twelve,  one,  and  two  o'clock ;  and  in  the  evening,  at  sev- 
en, eight,  and  nine  o'clock. 

The  cattie  must  be  watered  in  the  intervals  between  their  meals,  and  not  immediatelv  after  thev 
have  eaten :  in  the  forenoon  at  eleven  o'ckick,  and  in  the  evening  about  six  o'clock.  Good  pond- 
water  is  usually  preferred  h^  cattle  to  river  or  spring  water. 

In  places  where  it  is  possible,  we  must  not  neglect  to  have  a  ford  or  bathing-place,  and  send  the 
cattle  to  it  twice  a  day.  There  is  nothing  more  refreshing  to  cattie  in  summer,  or  more  conducive 
to  their  health  and  cleanliness. 

In  the  arrangement  of  cultivation,  matters  must  be  so  disposed  as  always  to  ensure  a  sufficiency, 
or  even  a  superabundance  of  clover  or  other  green  food  for  the  cattle,  so  tnat  if  one  sort  should  fiul, 
we  may  have  recourse  to  another.  As  soon  as  we  perceive  that  the  quantity  is  greater  than  we  re- 
quire, and  that  the  fodder  may  become  too  much  hardened,  we  must  make  it  into  hay  and  pass  to 
another  kind  of  food. 

It  is  impossible  to  indicate,  even  approximately,  the  extent  of  each  kind  of  fodder-plants  required 
for  supporting  an  animal,  for  the  produce  of  a  field  is  so  variable,  that  in  one  year  it  may  be  double 
what  it  was  m  the  precedius.  On  good  barley  land,  an  acre  of  fodder-plants  wiU  generally  be 
safflcient  for  one  large  animal.  1  have  even  known  cases  in  which  100  perches,  or  144  square  feet» 
have  been  sufficient.  But  prudence  forbids  us  to  reckon  upon  less  than  an  acre  and  a  half  ev^n  of 
good  hind,  fiivorable  to  the  growth  of  fodder-plants,  and  two  acres  of  a  less  favorable  soil.  It  will 
not  oflen  happen  that  the  woole  produce  of  this  extent  of  ground  will  be  used,  but  no  loss  wiU  re- 
sult from  this  circumsiauce.  If  we  have  contrived  to  save  a  supply  of  hay  from  the  preceding  year, 
which  may  easily  be  done  when  the  clover  has  been  successful,  tnere  will  be  no  occasion  for  reck- 
oning on  BO  great  an  extent  of  ^uod  for  a  head  of  cattle,  and  consequentiy  a  gr^tter  number  may 
be  maintained ;  for  sach  a  provision  is  always  an  available  resource. 

Alternate  feeding  on  dry  and  ^reen  fodder  is  always  agreeable  and  beneficial  to  catde. 

Borne  cultivators  have  fed  their  cattie  for  the  whole  summer  on  dry  fodder,  chiefly  on  clover,  and 
speak  very  highly  of  the  method.  But,  in  the  first  place,  it  is  very  difficult  to  provide  a  supply  of 
hay  which  shall  suffice  till  a  fresh  crop  can  be  given  to  the  cattie  (which  should  never  be  done  till 
the  latter  is  thoroughly  dry| ;  and  secondly,  the  hay-making  is  attended  with  much  greater  outlay 
and  risk  than  consumption  m  the  green  state.  The  method  in  question  also  appears  to  me  to  be  at- 
tended with  great  difficulties  on  account  of  the  magnitude  which  must  be  given  to  the  sheds  for 
preserving  so  large  a  (quantity  of  hav;  infiict,itis  neoessaiyfirattooonsume  the  whole  of  the  lastyelff'a 
produce.  Lastly,  it  is  very  probuole  that  as  the  fodder  dries,  not  only  the  watery  portions,  but  al- 
so a  great  many  useful  principles  are  separated  from  it  by  evaporation,  and  that  several  substancea 
contained  in  it  enter  into  new  combinations.  We  are  not  in  possession  of  any  comparative  exper- 
iments on  this  subject  of  the  degree  of  accuracy  which  would  be  desirable,  but  only  of  a  few  sca^ 
tered  observationa;  these,  however,  point  to  the  conclusion  that  a  given  quantity  of  fodder,  when 
consumed  as  green-meat,  is  more  advantageous»  particularly  to  cows»  than  when  dried.*    The 

*  it  is  evident  that  fodder-plants,  in  drying,  lose  a  great  part  of  their  leaves,  flowers,  and,  in  general,  all  their 
~  ^nt  dsMcate  and  substantial  parts,  which  either  remain  on  Uie  ground  or  are  lost  on  the  road ;  wherBal^  f " 
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THAER  S  PRINCIPLES  OF  AGRICULTURE. 


Bonriflliineiit  oontamed  in  the  freth  juice  of  plante  apparently  paaaes  mora  eaiUy  into  the  blood,  nd 
beoomea  more  readily  avaflable  for  noariahment,  than  when  re-diaaolved  in  a  foreign  liquid. 

Milk  and  batter  prodaced  by  drv  fodder  never  have  ao  good  a  flavor  as  from  feeding  on  greeo- 
meat  It  ia  alao  remarkable  that  all  animaU  prefer  green  to  dry  food,  thoogh  they  willingly  eatthe 
latter  for  a  change.  The  stall-feeding  of  ozen  on  hay  may,  however,  be  attended  with  some  ad- 
vantagea^ 

In  order  to  recommend  dry  foedmg  in  aommer,  the  most  unfounded  apprehensions  have  bea 
fluggested  against  feeding  on  green  meat.  Thus,  it  is  recommended  never  to  gather  the  fodder 
wnue  wet,  especiallv  wiu  dew.  But.  according  to  my  experience,  this  practice  is  by  no  meua 
'ebjectiond[»le,  provided  only  that  the  fodder  be  left  on  the  ground  till  it  begins  to  get  hot,  witfaoat 
bemg  cocked.  It  is  necessary  either  to  deposit  the  supply  of  fodder  in  a  place  large  enoagh  to  ad- 
mit of  its  being  spread  out  in  a  veiy  thin  layer,  or  else  only  to  bring  enough  for  one  meal  at  a  lime. 
In  wet  weather  the  fodder  will  not  be  ii^nred,  even  tlioogh  left  for  some  daya  in  breadihi  opoa 
the  ground. 

I  have  never  known  cattle  to  be  injured  by  young  clover  mown  before  flowering,  when  il  wai 
^en  to  them  in  moderation.  But  if  it  be  given  to  them  in  very  large  quantities  at  a  tmie  when  they 
«re  very  eager  for  green-meat,  or  if  they  are  allowed  access  to  the  place  in  which  it  is  kept,  it  may 
nndoubtedly  produce  indigestion,  and  its  consequence,  the  hove  ot  blown.  Besides,  it  is  not  eco- 
nomical to  mow  the  clover  which  haa  jput  forth  its  flowers,  because  in  the  week  during  wbicli  tbe 
flowers  come  out  the  plant  increases  m  volume  more  than  it  has  done  for  the  five  Sweeks  pre«»- 
ding.  If  a  field  of  cfover  be  mown  once  a  fortnight  during  six  weeks,  and  each  crop  fields  30  IIa 
of  fodder,  making  90  Iba  in  the  whole,  the  same  extent  ofground  will  yield  600  lbs.  if  the  crop  be 
mown  only  once  during  the  aix  weeks :  this  has  been  positively  demonstrated  by  a  comparative 
experiment  expressly  directed  to  this  subject 

This  is  one  cHT  the  main  causes  which  render  the  produce  of  a  given  extent  of  surface  so  mnek 
greater  when  the  cron  is  mown  than  when  it  b  fed  ofi",  the  plante  not  bein^  allowed  in  the  laoer 
case  to  attain  their  full  development  The  question  as  to  wnether  a  cow  yields  a  greater  qoan- 
tity  of  milk  when  pastured  or  stall-fed,  leaving  out  of  consideration  the  greater  or  less  extent  of 
ground  employed  in  feeding  her,  can  never  be  decided  in  a  general  manner.  The  same  oov 
which  on  pasturage  of  good  qualilr,  but  not  extraordinary  richness,  will  yield  ten  quarts  of  milk 
per  day,  may,  when  stall-fed,  yield  no  more  than  six  quarts,  or  as  much  as  fourteen  qaarta,  ac- 
cordingly as  her  feed  is  scanty,  or  substential  and  abundant  If,  however,  the  pasturage  be  of  die 
richest  and  most  abundant  description,  so  that  the  (»ttle  are  not  able  to  conanme  the  whole  of  it. 
I  believe  that  a  cow  will  produce  more  mUk  upon  it  than  upon  the  most  abundant  supply  of  gren 
food  than  can  be  given  to  her  in  the  stall.  Trustworthy  persons  assure  us»  that  oertam  cows  fed 
upon  the  best  and  most  milk-producing  pastures,  of  the  low  countries,  have  given  from  90  Ibc  to 
100  lbs.  of  mUk  per  day  at  the  time  of  their  greatest  abundance :  and  I  am  not  accjuainted  witb 
any  positive  instance  of  stall-fed  cows  having  yielded  mora  than  60  Iba  in  the  same  tmie.t 

There  is  too  much  difference  between  races  and  individuals,  too  much  irregularity  m  feediig 
and  maintenance,  too  much  variety  in  the  mode  of  treating  and  making  use  of  toe  prodacteof  the 
cow-house,  as  well  as  in  their  price,  to  enable  us  to  form  any  general  estimate  of  the  produce,  and 
still  leas  of  the  pecuniary  return  of  a  milch  cow.  There  are  poaitive  examplea  of  cows  banog, 
under  active  management  and  in  the  neighborhood  of  large,  populous  towna  yielded  an  aBwäl 
return  of  200  rix-dollars,  and  others  in  which  the  whole  produce  in  milk  of  a  cow  has  not  affloant* 
ed  to  three  rix-doUara  Undoubtedly  there  are  cases  in  which  the  produce  of  a  cow  far  sorpaflBt 
the  value  of  Üb»  fodder  which  she  has  consumed,  even  if  we  estimate  it  at  the  market  price ;  bat 
this  seldom  happens  ander  ordinary  ciroumstances.  The  calculation,  however,  assumes  a  dife> 
ent  aspect  if  the  fodder  be  valued,  not  at  the  market  price,  but  at  what  it  cost  when  raised  npoa 
the  land ;  and  it  is  in  this  manner  that  the  valuation  muat  in  most  caaes  be  conducted :  since  it  ii 
impossible  to  turn  fodder  to  account  in  die  market  Ciroumsmnces  are  so  varied  in  this  lespec^ 
that  we  can  add  nothing  to  what  we  have  already  said  on  the  subject  The  gross  profit  of  a  oonv, 
wxthoot  deducting  fodder,  pasturage  and  attendance,  or  reckoning  the  value  of  her  dung,  vari« 
(if  we  except  cowa  fed  witn  excessive  parsimony,  and  those  most  abundantly  nourished)  betweea 
lOtuid  30  rix-doUara.  The  average  profit  of  a  oow,  in  well-managed  rural  esteblishmenta,  may  be 
set  (teking  the  average  of  40  weeaa,  or  380 daya,  during  which  they  are  milked  at  four  gaarttp« 
day)  at  1,120  quarte  m  all.  Now  13  Berlm  quarte  yield  on  the  average  1  lb.  of  butter;  tfaercfiort 
a  cow  will  yield  93)  Iba  of  butter  per  annum. 


Che  aame  fodder  be 
and  likewise  indu« 


and  consumed  as  areen-meat  the  loss  li  quite  inconsiderabie.    I  bare  am 

, my  fiiends  to  make,  certaui  compsratlve  experiments  for  determining  the  tdTmofB 

of  consuming  fodder  in  the  green  mther  than  in  the  dry  state,  and  have  always  found  a  differenc«  of  Ion 
fcvor  of  the  fonner ;  that  is  to  say,  that  if  100  lbs.  of  green  clover  were  sufficient  to  keep  a  cow,  125  Ibi.  rfaj 
same  clover  would  be  required  for  that  purpose  in  the  dry  state.  Theae  experimenu  have  never  been  nadi 
with  the  accuracy  which  I  look  for  in  an  experiment  whose  results  are  to  be  coosidored  decisive :  bot  laey 
have  been  sufficiently  multiplied  fai  various  places,  and  by  various  persons,  to  give  their  results  a  high  dc£r«a 
of  probability.  (1>«m*  ?>«» 

«Long  experience  has  convinced  me  that  green  feeding  is  weU  suited  to  beasts  of  labor,  both  hones  and 
oien,  and  that  the  animals,  when  accustomed  to  such  food,  keep  up  their  strength  on  it  much  bensr  una  «a 
dry  fodder.  In  general,  my  oxen  get  very  ftt  upon  this  kind  of  food,  as  icon  aa  the  spring-work  !•  «J?J^JJ 
they  sre  put  to  lifter  work ;  and  during  the  laborious  interval  from  harvest-time  to  the  end  <\5^JJ5 
when  they  have  no  rest,  excepting  on  f(to-davs,  snd  during  very  heavy  rata,  the  animals  suattfai  their  »or 
with  perfect  vigor,  and  preserve  their  condition ;  whereas,  when  1  was  in  the  habit  of  feedtag  my  osescs 
inr  fodder,  they  used  to  enter  upon  the  winter  hi  a  very  lean  and  taded  condition.  -  v  •  -. 

When  my  working  hones  are  fed  on  green-meat,  I  never  give  them  com,  excepting  at  the  time  ofitor» 
veiest  labor,  and  they  nerertheless  perform  their  woA  cheerAiHy  and  welL— 1815.  \FrmA  Triu». 

1 1  know  of  instances,  nurc,  it  is  true,  m  which  90  lbs.  of  milk  have  been  obtained  from  stall-fed  cowaj« 
addition,  however,  to  Iha  green-meat  bran  was  put  hito  üieü-  broüi.  Moreover,  these  cows  ^wre  i»«» 
able  anhnalsioriargesise  and  excellent  breod—altogedier  a  kfaid  of  prodigy.  \9rmATm»- 

(1188) 


Apoand  ofbntter,  ieOingibrtiz  groioheii,  this  amooiitito 93r*d.  8gr.  Opt 

Cheese  and  the  refliM,reekooe<l  at  two  grotehenlbr  13  qdaru 7      18       8 

Total 31        8       8 

>  Seren  rix-dollan^  eight  groscben,' eight  pence,  oonstitate  about  the  whole  ezpeoee  of  attend- 
ance, cleaning  and  the  dairy,  which  a  cow-keeper  will  have  to  pay.  Hence  84  rix-dollars  is  the 
highest  price  that  ahoald  be  given  for  the  prodoce  of  each  cow ;  but  this  price  woald  leave  no 
profit,  an^  is  therefore  realized  only  now  and  then  in  seasons  when  the  price  of  batter  rises  very 
nigh.  Bat  in  rural  establishmenis  distinguished  for  the  good  management  of  Äeir  cows  and  the 
goodness  of  their  pastures,  the  net  profit  of  a  cow,  even  after  deducting  all  expenses  of  attendance, 
cleaning,  and  other  accessories,  may  perhai>s  be  raised  to  35  rix-doUars ;  sapj^bsing,  however,  as 
already  observed,  that  butter  is  at  a  hteh  price. 

It  has  been  said  that  when  cows  are  oetter  fed  they  yield  a  larger  produce,  but  that  the  increase 
does  not  counterbalance  the  additional  expense ;  that,  for  example,  U  is  not  profitable  to  buy  hay 
for  cows.  But  this  depends  upon  locality ;  the  market  price  is  much  higher  than  that  for  which  1 
can  generally  procure  nay  or  (odder  to  supply  iu  place.  When  the  growth  of  a  scheiffbl  of  pota- 
toes coeU  me  at  the  most  two  groschen,  and  a  quarter  of  a  scheffel  given  dailv  to  a  cow  increase» 
the  daily  value  of  her  milk  by  one  groschen,  I  gain  two  groschen  per  scheffel  by  this  mode  of  pro- 
ceeding. The  quantity  of  food  necessary  for  preserving  the  life  or  a  cow  ought  to  be  given  to  her 
under  all  circumstances,  and  independently  of  all  considerations  of  profit ;  it  is  the  surplus  only 
that  produces  milk  or  increases  the  flesh ;  and  conaequently,  it  is  only  from  this  surplus  that  any 
profit  can  be  obtained.  Hence  it  follows  that  the  profit  resulting  from  fodder  is  greater  in  propor- 
tion to  the  quantity  consumed,  provided  always  that  this  quantity  be  not  greater  than  Äe  digest- 
ive powers  are  able  to  convert  mto  bk>od  and  other  animal  matter.  We  may  also  conclude  from 
the  preceding  observations  that  it  is  not  advantageous  to  maintain  three  cows  on  the  fodder  wfaicb 
two  are  able  to  consume  and  digest ;  thi%  however,  is  often  done,  and  will  continue  to  be  prao> 
tioed  as  bug  as  cultivators  persevere  in  reckoning  the  profit  of  their  cow-house  at  so  much  per 
bead  of  cattle. 

The  quantity  and  quality  of  nourishment  best  adapted  for  a  milch  oow  cannot  be  determined 
by  general  rules,  but  must  be  varied  according  to  age,  breed,  and  individual  peeuliaritiea.  For  a 
full-grown  cow  of  average  size,  the  most  appropriate  quantity  appears  to  be  either  18  lbs.  of  bay, 
half  of  which  may  be  replaced  by  roots»  or  80  lbs.  of  men  cfover.  As  to  larse  cows,  they  may 
advantageously  consume  nom  25  Ids.  to  30  lbs.  of  dried  nay,  or  from  118  to  140  lbs.  of  green-meat. 
Besides  this,  as  much  straw  may  be  given  to  them  as  they  will  eat 

Cows  are  most  abundant  in  milk  at  the  age  of  six  or  seven  years ;  and,  if  they  have  not  calveA 
before  their  third  year,  may  be  maintained  In  the  same  state  tlD  the  twelfth.  I  do  not  think  il 
economical  to  get  rid  of  a  cow  which  is  free  from  defects  merely  because  die  it  ten  years  old. 

THE  DAIRY. 

The  produce  of  the  dairy  i%  hu  this  country,  the  most  utoal  mode  of  tunmur  horned-cattle  to  ac- 
count Fattening  is  generally  regarded  as  en  aeoeasoxy.  We  shall  speak  mat  of  the  daiiy,  and 
afterward  of  the  fiittening  of  cattle. 

Milk  may  be  disposed  of  in  three  ways :  first,  by  selling  it  as  it  cornea  from  the  cow ;  second^, 
bp  convertmg  it  faito  butter ;  thirdlv,  by  making  it  into  cheese. 

The  desire  to  get  rid  of  the  trouble  of  inspecting  the  dairy  and  cow-stalk,  and  to  ensure  a  cer- 
tain and  immediate,  though  smaller  profit,  has  in  many  countries  induced  the  majority  of  great 
ftxmera  to  let  their  dairies.  On  almost  all  the  estates  in  Mecklenburg  and  on  many  in  Marches», 
there  were  formeriy  cattle-iarmera  who  were  there  called  HoUandert,  just  as  dairies  in  these 
countries  are  called  HoUanderie».  The  farmbig  was  usuallpr  arranged  according  to  heads  of  cat- 
tle, and  consequently  endeavors  were  solely  directed  to  mcrease  their  numMr,  even  though 
pasturage  and  fodder  were  contioually  dhninished  bv  the  ]>ractice ;  this  is»  peiiiaps,  the  cmef 
cause  of  the  bad  state  of  cattle  in  those  countries.  The  cultivator  ceased  to  take  interest  in  hie 
milch  cows,  and  there  w  nothinr  like  ike  nuuter's  eye  for  faUetUng  cattle.  The  interest  of  the 
rural  esUblishment  became  divided  between  two  branches  of  economy,  the  cultivation  of  produce 
and  the  management  of  cattle,  which  can  never  thrive  unless  they  go  band  in  hand.  Unless  the 
fiurmed  herd  were  very  numerous,  consistmg  of  100  head  of  cattle  or  more,  the  advantages  which 
it  was  necessary  to  concede  to  the  formers  swallowed  up  the  neater  part  of  the  rent 

To  save  the  trouble  of  hupectin^,  not  only  the  cow%  but  likewise  the  operations  of  the  daiiy 
and  the  preparstion  of  cheese,  which  can  never  well  be  executed  except  by  careful  women,  it  ia 
much  better  to  sell  the  milk  just  as  it  comes  from  the  cow  at  a  reasonable  price  to  a  dairyman. 
In  this  way  both  parties  feel  a  certain  security,  and  take  faiterest  in  the  much  cows  and  theur  pro- 
duce ;  innumerable  difllculties  are  avoided,  and  the  contractors  no  longer  seek  to  take  advantage 
of  each  other,  as  they  always  do  with  regard  to  ouantiQr  of  fodder  when  the  farminff  is  arranged 
according  to  the  number  of  cattle.  I  kwk  upon  all  other  modes  of  laming  as  moonristent  wiu  a 
good  system  of  economy. 

Qreat  care  most  be  taken  that  the  cows  be  completely  and  properly  milked,  for  a  scanty  pro- 
duce of  the  dairy  often  arises  from  neglect  of  this  matter.  It  requires  the  constant  attention  of  a 
woman  capable  of  teaching  the  dairymaids  how  to  go  to  work.  Bhe  must,  upon  the  lesst  possibto 
suspicion  tnat  a  oow  has  not  been  well  milked,  put  her  own  hand  to  the  udder,  in  order  to  attest 
the  nsality  of  her  doubts,  and  draw  off  any  milk  that  may  be  left  m  the  udder.  This  attentkm  ia 
required,  not  for  the  sake  of  any  additional  quanti^  of  milk  which  may  be  obtained  at  the  time, 
bat  to  prevent  the  loss  whksh  would  resoU  from  diminished  lacteal  secretfon,  and  to  check  the 
piogreas  which  carelessness  is  sore  ta  make,  when  not  promptly  corrected. 

The  four  teats  mast  be  milked  one  after  the  other,  even  if  one  of  them  dioald  not  give  aiqr 
mflk. 

ai89) 


If  the  adder  be  fool,  it  mcut  be  Tirashed  before  mBking,  becanse  the  aligbteet  finÜDeai 
bad  taste  to  the  niilk,  and  may  thus  bring  diacredit  on  the  daiiy.    Thia  point  moat  be 
tended  to,  eapeciaUy  when  the  cowa  are  atall-fed  on  green-meat 

The  water,  together  with  a  aponge,  or  elodi,  ia  contained  in  covered  pails  which  the 
carry  with  them,  and  nie  aa  atoola  to  sit  upon. 

When  the  dairymaids  say  that  a  cow  has  fallen  off  in  milk,  and  is  acaroelv  worth  the  troobte 
of  milkinff,  the  milk  mast  be  gently  warmed,  to  try  if  it  will  cardie :  if  not.  the  mitkii^  maac  be 
continaed,  in  order  that  the  cow  may  not  become  accastomed  to  remain  long  without  giving  milk. 
The  milking  of  evei^  cow  mast,  however,  be  discontinaed  about  a  month  before  Ae  calves»  even 
thoagh  she  shoald  yield  a  qaart  of  milk,  otherwise  she  will  be  too  mach  eidiaaated. 

Borne  persona  maintain  that  cows  yield  a  greater  qaantity  the  oftener  they  are  milked ;  bat  this 
opinion  is  not  borne  oat  by  carefal  experimenta.  On  the  contrary,  it  has  been  proved  that  mm  aaiach 
milk  ia  obtained  when  the  cowa  are  milked  twice,  as  when  the  milking  is  peiformed  three  or  foor 
timea  a  day ;  some  peraona  have,  in  fact,  obtained  a  greater  qaantity  of  milk,  oat  not  of  anch  qoality 
as  to  ^eld  more  batter.  It  is  only  when  the  secretion  ia  most  rapid,  and  sach  that  the  udder 
contam  all  the  milk,  bat  allowa  some  of  it  to  drop  oat  spontaneoaaly,  that  a  third  milking ' 
neoeaaary. 

The  firat  portion  obtained  at  each  milking  ia  not  ao  rich  aa  the  last ;  hot  I  have  never  obaerved  ao 
great  a  di£krence  between  the  two  portions  aa  aome  peraona  protend  to  have  remarked.  In  plaoea 
where  one  part  of  the  milk  ia  aold,  and  the  rest  made  into  batter,  theae  two  portion«  are  aome^ 
times  separated,  the  latter  only  bein^  taken  to  make  batter. 

When  milk  is  to  be  sold  ireah,  it  la  important  to  keep  it  at  a  low  temperatore,  not,  however,  be- 
low the  freezing  point  If  the  fresh  milk  be  carried  to  a  town  a  mile  or  two  off,  the  pmdece  of 
the  evening  milk  ia  nsaally  devoted  to  this  porpoae,  and  carried  away  as  soon  aa  drawn,  the  veaael 
oontaining  it  being  immersed  in  cold,  ana  aometimea  in  iced  water  -,  the  carriage  ia  perfbnued 
daring  the  night,  so  that  the  town  may  be  reached  early  in  the  morning.  At  short  diatancee  6mB 
town,  the  morning  milk  may  also  be  added. 

This  mode  of  disposing  of  milk  ia  looked  npon  aa  the  moat  advantageous  of  all.  Tbia  ia,  in  ftcc, 
the  oaae,  thoagh  not  without  limitation ;  for  the  system  involves  expen8e,detaila,  and  auperinteiM!- 
eooe,  which  are  not  in  the  power  of  every  farmer.  It  is  certainly  tne  most  convenient  method,  fisr 
those  who  can  sell  their  milk  aa  soon  aa  drawn  to  a  retailer,  who  takea  it  away,  and  ia  accoid- 
ingly  allowed  a  profit  to  recompenae  him  for  hia  troable.  In  localitiea  where  there  ia  a  town- 
market  for  fresh  milk,  there  is  generally,  alao,  an  opportanity  of  aelling  fresh  batter  for  the  table ; 
and  the  price  of  thia  batter  is  sach  aa  to  yield  a  profit  at  leaat  eoual  to  that  which  can  be  ob- 
tained by  selling  the  milk  directly.  In  the  ooontry,  the  qaantity  of  treah  milk  wliich  can  be  aold 
ia  but  trifling ;  but  there  ia  aometimea  an  opportonily  of  aelling  akimmed  milk,  whey,  and  bmtei^ 
milk,  to  advantage. 

In  order  to  make  butter  perfectly  good  and  fit  for  keeping,  it  is  neoeasaxy  to  make  one's  adf 
acquainted  with  the  proceaa  in  all  ita  sta^ea. 

A  good  mUk-room  is  an  easential  condition.  It  ia  usually  formed  under-ground,  for  the  eake  of 
maintuning  a  proper  and  equable  temperatore.  The  ground  ia  covered  with  atone  alabs^  ami  the 
fUae  floor  tinus  formed  is  made  to  incline  to  one  side,  ao  that  the  water  with  which  it  ia  continn 
aprinkled.  and  that  used  for  cleaning,  may  drain  off  into  a  cistern,  and  be  carried  away.  Tbe 
lar,  or  milk-store,  should  have  gratings,  or  aperturea,  on  two  oppoaite  aide%  so  that  the  air  may 
ciroulate  fi^eely  through  it  These  aperturea  are  generally  ao  disposed  that  the  draught  of  air  may 
be  feh  not  only  in  the  upper  part  of  the  room,  but  alao  near  the  ground.  The  lower  apertures 
must  however,  admit  of  being  shut  when  the  wind  ia  so  high  aa  to  occaaion  riak  of  diatorfaing  ifae 
milk-pails  placed  on  the  floor.    The  milk-store  must  be  lai^  enough  to  admit  of  the 

placed  side  by  side,  and  not  one  upon  the  other;  at  all  eventa,  thia  latter  arrangemi       

ered  disadvantageous  in  the  beat  managed  dairies  of  Holstein.    It  ia  best  to  place  the  milk-paUs 
dhrecüy  on  the  floor,  for  it  is  there  that  ttie  temperature  ia  moat  nnifonn. 

A  proper  temperature  ia  of  the  greatest  unportance  in  cauahig  the  milk  to  cream.  If  the  ftem- 
perature  be  too  high,  the  milk  turns  aour  before  the  cream  cofiecta  on  its  aaifiuse,  and  then  che 
cream  will  not  separate.  When  the  temperature  is  too  low,  the  separation  of  the  craaia  *^k^ 
place  very  dowly.  The  moat  suitable  temperature  ia  between  19°  and  15<^.  The  former  is  ifae 
proper  degree  of  heat  for  aummer,  and  the  latter  for  winter.  To  obtain  perfectly  good  batter, 
we  must  oe  very  careful  not  only  to  keep  the  veaaela  and  utenail«,  but  alao  the  air  of  the  raoot  per- 
fectly pure.  There  ia  no  liquid  more  susceptible  in  thia  respect  than  milk:  foreign  matter,  and 
exhalations  of  all  kinda,  may  impart  to  it  a  mid  taste,  an  unpieaaant  amell,  and  varioaa  other  de- 
ibcti. 

The  dispoeition  of  mük  to  become  glutinous  and  stringy  ofken  ariaea  from  nothing  but  a  vitiated 
atate  of  the  atmosphere,  though  it  may  also  proceed  fiom  aome  diaeaae  in  the  cow,  which  nay  be 
communicated  to  the  whole  maaa  of  the  milk.  The  appearance  of  a  blue  color  in  the  mük,  or  of 
violet  spota  on  its  surface,  is  in  most  cases  produoed  by  imporitiea  in  the  air.  It  ia  probably  a  kind 
ef  mouidinesa,  developed  on  the  cream  aa  soon  aa  it  comea  to  tlie  aoHaoe.  Thia  evil  bas^  »^^ 
many  trials  which  have  come  to  my  knowledge,  been  cured  by  airing  the  cellar  wril,  after  it  baa 
been  fumigated  with  chlorine  or  burning  sulphur—the  various  ntenaila  of  the  daiiy  being  alao  ex- 
posed to  this  fumigation. 

The  milk,  as  soon  as  drawn,  is  poured  through  a  sieve  into  the  patls,  in  order  that  the  oraam 
may  collect  on  ita  surface.  The  aieve  must  not  oe  of  woolen  or  linen  cloth,  but  of  hair,  and  kept 
in  a  state  of  perfect  cleanlineas. 

The  vessels  in  which  the  milk  is  put  to  cream  are  of  metal,  earthenware,  or  wood.  Tboaa  ef 
metal,  especially  tin,  appear  from  many  triala  to  be  decidedly  the  beat  for  skimming  tbe  milk ; 
but  they  are  too  costly  for  use  in  large  rural  establishments.  Vesaela  of  clay  or  porcelain  are  move 
eaally  kept  clean  than  wooden  ones,  but  they  are  too  fragile.  Attempts  have  iMea  made  to  ease 
diem  in  wood,  for  the  purpose  of  increasing  their  solidity.  They  should  be  well  glazed,  as 
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^riae  the  milk,  when  aoor.  will  penetnte  the  day :  bat  ffl^ses  containing  oxdde  of  lead  moat  be 
avoided,  becaaae  aoar  milk  would  diasolye  a  portion  of  the  lead;  the  qoantity  thoa  diaaolyed 
-woald.  however,  be  very  small.  According  to  Wiatramb's  experimental  ue  danger  arising  from 
thja  caoae  ia  not  so  great  aa  aome  persons  sapj>ose.  Qlaas  and  porcelain  vessels  are  too  costly, 
and  serve  only  to  make  a  show.  In  large  dairies,  wooden  vessels  are  most  commonly  nsed ;  azid 
vrben  care  is  taken  to  clean  them  properly,  and  not  expose  them  to  the  air,  thev  are  nnexception- 
able.  Especial  care  mast  be  taken  to  prevent  their  bemg  contaminated  by  acid  fermentation ;  for 
this  pvirpose  they  moat  be  washed,  from  time  to  time,  with  the  lye  of  wood-ashes,  and  alwaya 
scoared  with  water  and  a  brash  after  being  used.  These  vessels  are  nsnally  made  by  coopers ; 
bat  they  are  sometimes  formed  of  a  single  piece  of  light  wood,  and  flattened  at  the  bottom,  in 
order  that  they  may  stand  well  The  latter  are  decidedly  preferable,  both  becaaae  they  have  no 
joinines,  and  are  therefiire  more  easily  kept  clean,  and  likewise  because  they  expose  a  larger  sur- 
face of  liqoid  to  the  action  of  the  air. 

In  all  cases,  the  milk- vessels  shoald  be  as  shallow  as  possible,  in  order  that  the  cream  may  riae 
qaickly  to  the  snrfuce,  and  be  mora  easily  separated  from  the  milk.  Deep  vessels,  of  narrow  aar- 
mce,  are  altogether  diaadvantageoas  and  defective. 

Opinions  are  divided  respecting  the  proper  time  for  skimming  the  milk.  Some  persona  albw 
it  to  curdle  and  turn  sour,  before  they  skim,  thinking  to  obtain  a  larger  quantity  of  cream  by  so 
doing.  But  in  Holstein,  where  the  art  of  making  butter  is  most  thoroughly  understood,  the  con- 
trary opinion  is  entertained,  and  the  cream  is  taken  off  before  the  slightest  acidiQr  is  developed. — 
The  cream  ia  considered  ripe  when  the  thrusting  of  a  knife  into  it  no  longer  causes  any  milk  to 
rJM  to  the  surface. 

The  latter  method  is  decidedly  preferable ;  for  it  is  a  demonstrated  fact  that  acidity  not  only  doea 
not  assist  the  separation  of  the  cream,  but,  on  the  contrary,  stops  it  when  once  begun ;  and  farther, 
that  butter  made  irom  sweet  cream,  besides  having  a  more  agreeable  flavor  when  firesb,  is  better 
adapted  for  keeping,  and  less  exposed  to  become  bitter.  The  slightest  degree  of  acidity  causes 
the  mixture  of  cneesy  particles  in  the  cream ;  the  layer  to  be  taken  off  becomes  thicker  m  conse- 
quence, but  the  Quantity  of  cream  is  not  really  increased.  It  is  of  great  importance  to  seize  the 
moment  when  all  the  cream  is  collected  on  the  surface,  but  no  acidity  is  yet  apparent  The  time 
at  which  this  efiect  takes  place  is  subiect  to  considerable  variation,  according  to  the  state  of  the 
atmosphere.  At  a  temperature  of  ten  degrees  (centigrade)  it  may  be  expected  in  thirtpr-six  hours ; 
at  a  higher  temperature  it  takes  place  in  sixteen  hours ;  and,  during  stormy  weather,  m  twelve  or 
even  ten  hours.  In  the  Holstein  dairies  careful  persons  are  set  to  watch  the  milk  during  the  night, 
in  order  that  they  may  ring  up  the  dairymaids  aa  aoon  as  tlie  precise  time  is  arrived ,  this  they  as- 
certain by  the  rigns  already  spoken  of. 

The  cream  is  taken  off  by  means  of  a  wooden  spoon  shaped  like  a  dioveL 

The  butter  should,  if  possible,  be  made  as  soon  as  the  cream  is  taken  off.  In  well-managed 
dairies,  only  the  portions  of  milk  obtained  in  one  day  are  mixed  together.  In  small  estabhsh- 
ments,  where  batter  is  made  only  once  in  two  or  three  days»  the  cream  must  be  kept  in  earthen 
Teasels^  and  as  freah  as  possible. 

Butter  is  separated  from  the  «arplaB  of  cream  with  which  it  is  mixed  bv  a  mechanical  move- 
ment, prodnomi  in  varioos  wajra  There  are  two  sorts  of  dtum»  .*  one  high,  narrow,  and  flxed ; 
the  other  shaped  like  a  barrel.  The  latter  either  turns  upon  a  fixed  axis,  naving  wooden  vanes 
attached  to  it ;  or  the  barrel  is  fixed,  and  the  axis  with  its  vanes  turns  within  it,  being  moved  by  a 
handle.  Barrel  chums  have  been  extolled  above  their  real  merits.  In  order  to  estimate  their 
vahie  properly,  and  in  general  to  form  an  idea  of  the  points  to  be  attended  to  in  making  it,  it  is 
neoeaaary  to  know  how  this  substance  is  formed  and  aeparated. 

The  fatty  part  of  milk  is  not  actual  butter ;  the  latter  substance  is  formed  by  the  actum  of  the  aUr 
upon  the  cream— in  fiact,  by  the  absorption  of  oxygen.  For  this  reason,  the  air  must  have  free 
access  to  the  cream,  and  be  renewed  as  often  as  possible  in  the  vessels  in  which  it  is  stirred.  It 
has  been  shown,  by  direct  experiment,  that  oxygen  is  the  principle  most  actively  concerned  in 
prodocing  the  change ;  for  it  has  been  found  that  the  butter  appears  more  quickly  in  proportion 
as  the  ab  is  more  charged  with  oxygen,  and  that  when  that  saostance  is  not  present  the  formation 
of  butter  does  not  take  place. 

In  this  respect  the  high,  narrow,  flxed  chams  have  the  advantage  over  tboee  which  are  barrel- 
shaped,  because  the  latter  muat  be  closed,  and  the  osnr^n  contained  in  the  confined  portion  of  air 
is  aoon  oonsamed :  whereas  fixed  churns  allow  a  sufficient  quantity  of  air  bo  enter,  and  moreover 
the  air  is  constantly  renewed  in  them  by  the  agitation  which  effects  the  separation  of  the  butter. 

But  these  pnmp-oharas  are  likewise  prefemble  in  another  point  of  view ;  the  oily  particlea 
hardened  by  Uie  air  and  transformed  into  butter,  still  swim  in  the  liquid  in  a  state  of  mtnute  divia- 
ion,  and  must  be  collected  by  agitation  into  larger  masses.  Now.  in  chums  which  turn  upon  an 
axis,  the  motfon  is  not  soificiently  powerful;  for,  altbouffh  the  whole  of  the  liquid  ia  thrown  into  a 
revolving  motion,  it  ia  not  beaten  and  stirred  up  thoroughly  as  it  ought  to  be.  Bot  in  fixed  ohuma 
the  beating  up  and  down  prodaoea  a  condnual  displaoement  of  the  milky  particles,  and  thua 
brings  the  Dutteiy  portiona  into  contact  The  long,  fixed  chama  have  also  the  advantage  of  bemg 
more  easily  cleaned  than  those  which  revolve. 

Bot  as  the  beating  or  pampmg  motion  is  laboriona  when  peribrmed  by  unaaststed  manual 
strength,  particularly  with  large  quantities  of  liquid,  various  mechanical  contrivances  have  been 
devised  for  diminishing  the  labor:  they  consist,  for  the  most  part  in  attaching  the  rammer,  by  a 
movable  connection,  to  the  aim  of  a  lever.  The  butter  ia  generally  atbred  in  two  chums  at  onoe, 
BO  that  the  rod  descenda  in  the  one  at  the  same  time  that  it  rises  in  the  other.  Motion  is  given  to 
the  beam  either  by  a  heavy  hammer,  which  is  moved  backward  and  forward  by^  two  men,  and, 
when  once  in  motion,  goea  on  without  difficulty,  or  by  means  of  a  wheel  whoae  circumference  ia 
loaded.  In  the  very  largest  dairies,  the  machme  is  set  in  motion  by  horses  or  oxen.  This  method 
is,  moreover,  advantageous,  inaamuch  aa  it  gives  regularity  to  the  motfon,  and  then  the  batter  ia 
focmed  ia  a  better  manner  than  when  the  motion  is  aometimea  fast  and  aometimes  sbw. 


In  the  preparation  of  batter,  a  point  of  equal  importance  with  the  preceding  is  the 
of  a  proper  temperatnre.  When  tlie  cream  is  too  cold,  the  bottery  particles  become  toolnid, 
and  not  glatinons  enough  to  stick  together ;  too  high  a  tempteratare,  on  the  contrary,  make«  tbe 
batter  very  soft,  and  then  the  clots  become  divided  daring  agitation,  and  mix  again  with  tbe  mOk« 
If  the  cream  be  too  cold,  the  cham  mast  be  heated  either  by  patting  it  in  a  warm  place,  or  mix- 
ing a  little  warm  water  with  the  cream ;  when,  on  the  other  hand,  tne  temperature  is  too  bigfa,  it 
becomes  necessary  to  cool  the  cham  by  placing  it  in  cold  water,  or,  if  possible,  in  ice. 

There  are,  however,  other  caoses  of  difficalty  in  the  preparation  of  Datier.  Tbe  milk  of  oowt 
in  a  very  advanced  state  of  pregnancy  is  not  easily  converted  into  batter.  The  process  may  some- 
times be  facilitated  by  the  addition  of  a  little  salt ;  no  ii^ary  will  be  done  by  the  slight  degree  of 
saltness  thas  imparted  to  the  battermilk.  It  is  also  said  that  a  piece  of  alam  pot  into  Äe  stnuser 
produces  a  good  e^ct  Mach  praise  has  been  bestowed  upon  &  powder  composed  of  dried  tw- 
rel-leatfes,  harehaund,  yarroto,  and  nettle ;  three  handfals  of  each,  and  half  a  pound  of  fkrwenof 
sulphur.  A  handful  mixed  with  a  pound  of  vinegar  made  from  beer  is  given  to  each  oow  three 
times  a  day.  The  sulphur  and  beer-vinegar  are  tne  really  useful  constituents  of  this  miztare>- 
Sugar,  ashes,  or  soap,  falling  into  the  cream,  prevent  the  butter  from  forming.  The  common  peo- 
ple attribote  this  accident  to  witchcraft,  and  resort  to  all  sorts  of  snpentitioas  oeremoDies  to  «ni 
ate  it  as  well  as  other  defects  in  the  milk. 

When  butter  is  to  be  cobred,  the  coloring  nutter  mast  be  placed  in  tbe  cham.  With  as,  die 
coloring  is  usually  given  with  carrot-Juice.  In  Holland,  they  use  marigUde^  wbiefa  for  this  pur- 
pose they  gather  fresh ;  Obey  then  put  them  into  a  stone  vessel,  press  them  together,  cover  them 
completely,  and  keep  them  in  celtars.  A  deeper  color  is  given  by  another  material ;  an  omce  of 
which,  of  the  size  oi  a  pea,  is  put  into  thirty  pounds  of  cream  the  evening  befiire  the  butter  ii 
made. 

Batter,  as  soon  as  made,  shoald  he  separated  from  its  milky  residae,  for  the  latter  being  mach 
disposed  to  ferment,  would  infect  the  batter  and  give  it  a  bad  taste.  In  Holstein,  batter  is  sot 
washed,  but  very  carefully  kneaded,  washing  being  considered  iigorious.  For  my  part,  I  prefer 
washing,  provided  the  butter  be  well  worked  and  kneaded  afterward.  No  moisture  shoald  be  il- 
lowed  to  remain  in  it :  the  portion  which  cannot  be  got  rid  of  is  absorbed  by  oommoa  salt,  and  eaa 
no  longer  either  ferment  or  cause  fermentation.  It  is  probably  for  this  reason  that  batter  for  keep- 
ing must  alwavs  be  salted :  the  less  butter  is  cleaned  the  more  does  it  require  salting.  A  pooad 
of  salt  is  added  to  five,  ten,  or  twenty  pounds  cf  butter. 

The  principal  cause  of  butter  acqutrmg  a  bad  taste  and  smell  after  a  while,  is  ondonbitodly  thst  t 
certain  portion  of  cheesy  matter  remains  m  it,  and  enters  into  a  kind  of  putrefiitction.  The  less  there 
is  of  this  matter,  the  bnger  will  tbe  botter  keep.  In  many  plaoea,  badly  cleaned  batter  is  melied 
to  make  it  keep  longer,  the  cheesy  parts  being  separated  by  this  fusion :  bat  batter  thus  melted 
never  preserves  the  agreeable  fiavor  of  fresh  batter,  and  can  only  be  used  for  cnlnaary  purposes 

When  batter  is  kept  in  tubs  or  earthen  vessels,  it  must  be  packed  as  closely  as  possible,  and  as 
interstices  or  vacant  spaces  left,  for  the  batter  quickly  spoils  around  these  interstices,  and  the  evil 
spreads  through  the  whole  tub.  In  large  establishments,  it  is  oonsidefed  essential  that  a  tab  bs 
filled  with  batter  made  all  in  one  day. 

Bkimmed  milk  is  used  in  various  ways ;  it  is  sometimes  mixed  with  battermilk  for  homaa  fcod; 
sometimes  used  in  making  bread ;  sometimes  to  make  cheese ;  or,  lastiy,  to  feed  piga,  Tliese  uär 
mala,  as  we  shall  hereafter  see,  are  also  fed  upon  whey 

The  whole  of  the  milk  is  sometimes  used,  unskimmed,  in  makins  nutier ;  and  many  iieraansooB' 
sider  this  method  advantageous,  especiallv  when  only  the  richer  half  of  tbe  milk  is  oseo.  Bat  sseh 
batter  will  not  keep  long,  and  it  is  much  less  rich  tiian  common  batter,  bei^uise  it  contains  » IvffV 
quantity  of  chee^  matter. 

Ckeest'Making* 

The  preparation  of  cheese  of  first*rate  quality  involves  a  greater  number  of  detail^  and  reqairet 
more  attention,  than  that  of  botter.  But  it  ia  in  many  cases  moch  more  profitable ;  indeed,  ihe  profit 
of  tbe  dairy  is  often  doubled  by  it  In  former  times,  all  our  good  cheese  was  brought  from  fore^ 
countriea  and  had  to  pass  through  several  bandst  so  that  we  were  obliged  to  purehase  it  at  a  price 
considerably  above  prime  cost  In  undertaking  the  making  of  cheese,  however,  we  must  not  for 
get  that  good,  sweet  cheese  requires  to  be  kept  for  a  year,  or  even  a  year  and  a  half,  before  it  be- 
comes fit  for  sale ;  and  oonseqoenUy  that  it  emplovs  a  capital,  the  interest  of  which  mast  be  psid,  u 
well  as  the  rent  of  store-houses  for  keeping  the  cheese ;  moreover,  there  aie  but  few  nml  esnb- 
lishments  which  have  this  capital  at  disposaL 

There  is  an  almost  endless  variety  in  tne  modes  of  preparing  cheese,  and  this  variety  is  the  prin- 
cipal cause  of  the  difierences  of  taste,  smell,  solidity  and  color,  which  cheese  exhibits.  It  is  tne 
that  the  kind  of  pasturage  on  which  the  cattle  are  fed,  the  manner  in  which  they  live,  and  ^  cli- 
mate, may  have  some  efieot  on  the  quality  of  cheese,  so  that  they  may  vary  in  taste,  even  when  ^  i 
pared  in  the  same  manner ;  indeed,  even  in  countries  where  cheese  is  made  in  laige  qoantitiei^ 
one  locality  is  admitted  to  have  the  advantage  in  some  respecti^  while  m  others,  the  superiority  is 
awarded  to  cheese  made  elsewhere.  This  difference  is  almost  aniveraally  attributed  to  the  astare 
of  the  pastures,  and  to  certain  plants  which  grow  upon  them.  But  it  is  also  certain  tiiat  the  most 
trifling  difference  in  the  mode  of  preparation  will  give  character  which  connoisseors  are  mae  to 
detect ;  and  in  localities  famous  for  their  cheese,  the  women  who  make  it  have  pecoliar  modes  cf 
proceeding,  which  they  refuse  to  communicate  to  others.  Buch  differences  are,  however,  inif-  < 
preciable,  excepting  to  very  refined  palates. 

When  connoisseun  in  cheese  are  aocostomed  to  particular  sorts,  and  require  that  all  imitatiooi 


shall  have  exactly  the  same  flavor,  and  other  charactera,  as  the  originals,  it  becomes  diScolt  to  i 
isfy  them :  bat  such  pretensions  are  foanded  father  on  obstinacy  tnan  on  real  saperiorir^  of  ta 
There  is  every  reason  to  believe  that  we  are  capable  of  making  cheese  which,  even  if  not  pre- 


ciMly  mmShr  feo  the  bett  Obaabire,  may  nevertfaele«  be  floperior  lo  it  in  Hxfot ;  aad  if  we  gbh  on- 
ly ■Qoeeed  in  giving  to  oar  cbeeae  a  quality  proportioaate  to  its  pnoe,  we  aball  not  fSuI  of  obtain- 
ing a  market  for  it  We  mast,  however.  eapeciaUy  in  oommencmg  the  undertaking,  endeavor  to 
approach  aa  clofely  aa  poaaible  to  aome  kind  of  cheese  in  high  ftHimitVm,  either  far  taate^  tbrm,  or 
internal  appearance. 

The  innumerable  varieties  of  cheese  are  classified  according  to  the  following  properties : — 

1.  With  regard  to  richness»  we  have, 

{a).  Very  rick  cheese,  made  from  morning  milk  as  it  comes  from  the  oow%  tnd  the  cream  of  the 
eveniuff  milking. 

{b).  Ridk  cheese,  made  from  milk  just  as  it  comes  from  the  cows. 

(c).  Poor  cheese,  made  with  skimmed  milk. 

But  there  are  degrees  of  richness  according  to  the  quantity  of  cream  used  for  the  first  variety, 
and  the  quantitjr  taken  oft'  the  milk  from  whico  the  third  is  prepared. 

8.  A  distinction  is  made  between  »weet  and  tour-milk  cheese,  accordingly  as  the  milk  and 
eraam  firom  which  they  are  made  are  used  fresh,  or  allowed  to  acquire  a  certain  degree  of  acidity. 

3.  Another  distinction  is  between  pressed  and  nnpressed  cheese.  It  is  only  by  pressure  that 
cheese  can  be  separated  from  all  the  whey  that  is  mixed  with  it  Now  the  wl>ey,  by  fermenting, 
imparts  to  tlie  cheese  a  peculiar  pungency,  and  a  disposition  to  alter  its  consistence,  and.  especial- 
ly m  a  damp  atmosphere,  to  melt,  and  be  converted  into  a  kind  of  viscous  liquid.  Hence,  the  more 
carefully  the  raw  material  is  worked,  and  the  offener  the  cheese  is  pressed  to  get  rid  of  the  whey, 
the  sweeter  and  better  adapted  for  keeping  will  it  become.  The  sweetness  of  Gloucester  and 
Cheshire  cheese  arises  chiefly  firom  the  repeated  and  careful  working  bestowed  upon  it,  and  the 
strong  pressure  to  which  it  yt  exposed  for  expelling  the  whey.  But  cheese  thus  prepared  be- 
omes  almost  as  tough  as  leather,  unless  it  contains  an  abundance  of  fatt^  particles. 

Unpressed  cheese  must  be  consumed  soon  after  it  is  made,  or  it  will  quickly  attain  a  state  of  pu- 
trid fennentation.    When  thia  happensi  the  eheese  is  worked  anew,  put  under  the  press,  and 


mixed  with  cream  and  butter ;  die  progress  of  putreftction  is  c 


put  under  the  press,  i 
1  by  wrapping  it  in  cloths 


moistened  with  beer  containing  a  large  quantity  of  hops,  or  with  wine ;  a  quantity  of  hop%  or  other 

>  of  the  cheeses,  and  the  drymg  is  repeated.    It 


ism 
penons  as  a  stimulus  to  the 


aromatic  substancea.  is  placed  between  two 

this  manner  that  the  strong,  pungent  cheeses  so  much  esteemed  by 

appetite,  are  prepared. 

4.  Cheese  is  also  distinguished  according  to  the  manner  in  which  the  milk  is  curdled,  and  the  sub- 
Btanoea  employed  for  producing  this  effisct 

Milk  is  curdled  either  after  being  warmed,  or  at  its  natond  temperatore  (98°  centigrade),  or  af- 
ter oooüng. 

The  warmer  the  mOk,  the  more  readilT  does  it  curdle,  the  quantity  and  the  preasore  to  which 

it  ia  subjected  being  the  same.    But  if  tne  milk  be  too  warm,  and  curdle  too  quickly,  the  cheese 

will  be  hard.    The  fineness  and  delicaey  of  the  cheese-paste  are  greater  in  proportbn  to  the  fresh- 

less  of  the  milk.    Cheese  made  from  aulk  which  baa  curdled  slowly,  does  not  become  ripe  enough 

jt  sale  so  quickly  as  that  which  has  been  made  to  curdle  rapidly. 

Coagulation  may  be  e&cted  by  simply  warmmg  the  milk  when  it  has  acqnbed  a  slight  degree 

of  acidity ;  but  this  method  is  adopted  only  with  sour-milk  cheese.    *  *  * 


agulate  milk.    Mineral  acids  are  often  used  fi>r  this  ]>ui 
feet  is  also  brought  about  by  means  of  vinegar,  and  *" 


It  is  known  that  all  acids  co- 
),  especially  the  hydrochloric ;  the  ef- 
rent  vegetable  substances,  containing  an 
acid  principle,  of  tannin,  such  as  tamarinds,  sour  fruits,  oak,  wilk>w,  and  alder  bark.  The  yellow 
bei-$tra»,  orckeese-rennet  {Oaüum  verum)^  has  been  long  recommended  as  an  excellent  substance 
for  curdling  milk :  this  propertv  has,  however,  been  latelv  called  in  question. 

But  the  rennet  most  seneraUy  used  is  the  stomach  of  a  sucking-calf,  and  the  substances  eon- 
tsined  in  it,  after  it  has  oeen  well  cleaned.  The  last  of  the  four  stomachs  is  the  one  used  for  this 
purpose. 

Tne  modes  of  preparing  and  keeping  these  calf-stomachs  vary  to  ti  great  extent;  many  persons 
maintain  that  the  shghtest  diflference  m  the  preparation  has  great  influence  on  the  nature  of  the 
cheese.  Celebrated  cheese-makers,  thereibre,  often  make  a  secret  of  their  mode  of  preparing  the 
rennet.  Marshall,  in  his  description  of  the  rural  economy  of  Gbucestershire  and  the  soutnem  coun- 
ties, has  detailed  various  processes  adopted  for  preparing  the  rennets  in  those  counties  of  England 
most  celebrated  for  their  cheese,  vis.,  Gloucestershire  snd  Cheshire,  in  which  he  prolonged  his 
stay,  for  the  purpose  of  acquiring  a  knowledge  of  these  processes:  this  part  of  hia  writmgs  de- 
serves to  be  translated.  I  do  not  think,  however,  that  slight  diflbrenoesin  the  rennet  have  so  great 
an  influence  on  the  quality  of  cheese,  and  Marshall  himself  seems  to  have  come  round  to  this 
opinion. 

The  following  is  one  of  the  processes  most  frequently  adopted:  The  stomach  of  a  suckmg-calf 
ia  opened,  and  the  curdled  muk  taken  out:  the  latter  is  cleaned,  particulariy  fh>m  hairs  which 
may  be  found  in  it,  and  washed  with  cold  water  till  it  beconiea  quite  white :  it  is  then  squeesed 
in  a  cloth  properly  adapted  for  drying  it,  spread  out,  and  carefully  rubbed  up  with  aalt  Then  the 
stomach  is  also  washed  in  cold  water,  rubbed  with  salt,  and  the  previous  preparatwn  enclosed  in 
it ;  Um  whole  is  pat  into  spot,  and  covered  with  salt  As  many  stomacha  as  can  be  collected  in  a 
month  are  put  together.  The  rennets  thus  prepared  must  remain  for  a  year  in  the  vessels  before 
they  are  used ;  and  when  they  are  to  be  used,  one  of  the  vessels  is  opened,  and  emptied,  and  its 
contents  carefully  pounded.  The  ^olks  of  three  fresh  eggs  and  a  small  glass  of  good  cream  are 
then  added.  It  is  usual,  after  mixmg  the  whole  well  together,  to  throw  in  a  small  quantity  ot 
spioe,  floor,  and  seed  of  nutmeg,  a  clove,  and  a  little  powdered  saffron.  The  whole  is  then  again 
put  into  the  bag,  and  hunp  up  m  a  proper  place.  Next  a  strong  mixture  is  prepared,  boiled,  and 
left  at  rest  as  k)ng  as  ret^uired  $  81  oz.  of  rennet  taken  out  of  the  ba^  are  put  into  it,  four  or  five  wal« 
nut  leaves  are  also  put  mto  it,  and  the  whole  left  at  rest  for  a  fortnight. 

Another  mode  of  proceeding  is  to  take  the  stomach  of  a  young  calf,  together  with  the  coagu- 
lated milk  contained  in  it,  and  carefully  wash  the  latter.  The  stomach  is  then  also  carefully  washed. 
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I  proceas  consists  in  taking  three  or  foar  stomachs  of  calTe«,  removing  the  nnagnlrtfti 

ihmg  and  kneading  it  with  a  handfal  of  barley-meal  and  an  eqnal  quantity  of  new  bntd 

The  stomachs  themselves  are  not  salted :  they  are  merely  scraped  a  little,  and  the  mat* 


an4  left  in  salt  for  three  days.  "Fiire  or  six  em  are  then  boiled  in  water  til]  diey  becoow  had' 
cot  up  small,  and  mixed  with  the  curdled  muk:  the  whole  is  then  replaced  in  the  sailed  ittnaelb 
hang  np  in  ihe  smoke  for  three  weeks,  and  afterwan)  in  the  open  air.  When  it  is  id  be  nasd,  a 
piece  is  cat  off,  mixed  with  a  little  milk,  and  poared  into  that  which  is  to  be  cardled. 
A  third  ^  .....  -  ...  .        . 

milk,  wash 

and  salt    The  stomachs  themselves  are  not  salted :  they  are  merely  scraped 

tcr  thos  separated  from  them  joined  with  the  mixture  joat  described.    The  whole  is  ben  placed  in  a 

stove  or  earthen-ware  vessel,  with  a  little  salt  above  and  below  it,  and  kept  in  a  cool  place.* 

I  have  no  actual  experience  in  the  preparation  of  cheese,  bat  on  the  other  hand,  I  have  the 
most  convincing  proofs  that  in  this  country,  even  with  the  milk  of  stall-fed  oow%  and  durbg  whi- 
ter, the  most  ceiehrated  cheese  may  be  imitated  so  closely,  that  the  difference  shall  be  inappre. 
ciable  even  to  the  practiced  taste  of  a  connoisseur.  And  even  if  cheese  thus  prepared  shoola  be 
somewhat  difibrent  from  that  which  we  seek  to  imitate,  it  would  not  on  that  aoconnt  be  neces» 
ril^  worse  ;  it  might  indeed  be  saperior.  But  we  must  not  attempt  to  make  rich  choeae  with 
skimmed  milk,  sweet  cheese  without  pressing  out  the  whey,  soft  cheese  without  paying  great  aip 
tention  to  the  temperature,  or  generally  good  cheese  withoat  observing  the  strictest  cleanHnww. 
We  mast  not  allow  ourselves  to  be  disgusted  v^nth  a  single  failure ;  and  to  judge  of  all  the  cheeses 
that  are  fit  for  keeping,  it  is  necessary  to  wait  for  the  time  when  they  become  eatable,  and  mean- 
while to  adopt  the  best  possible  means  of  preserving  them,  and  among  these  an  airy  «^eese-odlsr 
is  absolately  neoessary.  As  all  these  matters  are  left  to  the  management  of  women,  it  is  ueccsM 
ry  that  the  superintendent  take  a  lively  interest  in  the  suocess  of  tne  andertaking ;  withoat  this  it 
will  rarely  torn  out  well.t 

FATTENING  OF  HORNEIKCATTLE. 

In  oountrie«  where  grain  is  cultivated  in  large  quantities,  there  exists  a  deep-rooted  opinion 
that  the  fattening  of  horned-cattle  is  positively  disadvantafleous.  excepting  in  large  brandy  distil- 
Icriea  This  opinion  is.  however,  often  unfounded.  Local  circumstances  may  alter  the  rabiive 
value  of  fattenmg,  according  to  tlxs  resolts  afforded  by  maintaining  cattle  for  other  purpoaea. 

In  calculations  which  profess  to  show  that  this  branch  of  economy  is  unprofitable,  the  qoestioD 
is  not  correctly  stated;  tne  food  given  to  cattle  being  estimated  at  the  market  price,  instrad  of  is 
the  cost  of  prodaction.  E  veiv  one  knows  that  the  maintenance  of  cattle  is  indispensable  to  grain 
cultivation :  the  influence  of  this  maintenance  en  the  produce  of  grain  has,  indeed,  been  developed 
in  several  parts  of  this  work.  Moreoveri  in  the  greater  number  of  cases,  we  cannot  dispense  with 
horned-cattle.  The  real  question  at  issue,  therefore,  is,  which  kind  of  cattle  is  to  be  preferred, 
and.  with  regard  to  horned-cattle  in  particalar,  whether  the  quantity  of  fodder  and  paacorage  de- 
voted to  them  can  be  more  advantageously  consamed  by  milch  cows  or  fattened  oxen. 

This  question  merges  into  the  two  following : — 

{a).  What  is  tbe  proportion  between  the  quantity  of  fodder  consamed  by  a  milch  cow  dozins 
the  whole  year,  and  thaft  which  an  ox  consumes  in  the  time  reqaired  for  fattening  him  7 

{b).  What  is  the  profit  of  an  ox  during  the  time  that  he  is  fattening,  and  that  of  a  milch  oow 


during  the  whole  year  ? 

We  have  alreadv  sp<  ,         ^ 

enoes  observed  with  regard  to  this  matter.  '   That  requized  for  an  ox  put  up  to  fatten  likewiie 


spoken  of  the  quantity  of  ibdder  consamed  by  a  milch  oow,  and  the  difio- 


varies  according  to  tbe  size  of  the  animal,  and  the  quantity  of  fleah  and  fat  which  we  widi  to  give 
him.    But  it  is  peihapa  easier  to  fix  a  tariff  for  each  particalar  case  of  ikttaning  than  for  tkae 

*  Instraedona  on  the  making  of  varlons  kinds  of  cheeee  will  be  foand  In  the  foUowhig  worics  ;^0f  8«irt 
cheese  in  ihe  third  part  of  Wine's  work  **  On  the  breed  of  German  Honied-Cattle :  **  [see  also  the  exeeilsBt 
work  entitled,  **  Des  Fruitidres,"  by  Ch.  LuUin.~/V«i£A  Tratu  ]  of  Cheshire  cheese  in  the  **  Archiv  der  Af- 
riculmr  Chenie  of  Hermbstsdt :"  of  Lamburg  cheese  in  the  "  Annalen  des  Ackerbaues,"  bb.  xL  s.  SB:  of  vt- 
riouB  kinds  in  the  "  Encyclopasdia  of  Kronitz,  voL  xxxv.:  see  also  Vom,  *' Anweiiunir-Rahm-und-Fett-KiM 
welche  dem  besten  Engbsben  und  Uollandeschen  gleich  Kommen  zu  bereiter."  Altona,  1807.  **  VdMiid- 
ige,  und  demllche  Anweisung  zur  Bereitung  des  berühmten  Enailachen  Chester  Klses.**  Piras,  1803.- 
Twaml^y—"  Anweisung  Englische  Klae  zu  macheii,  aus  dem  Englisdien  übersetzt  ndt  Ai 
F^nbfurt  am  Main,  lTBf7.  [1 

In  Switzerland  there  are  several  kinds  of  cheese  very  different  from  one  another.  The  most  esnened 
of  aU  is  certainly  the  Gruydres  cheese;  most  of  the  others  resemble  it  more  ot  less,  the  differences  ariäf 
rather  fixon  the  nature  of  the  pasturage  than  the  mode  of  preparation.  The  Urseren  and  Bellelay  ekeesM 
have  quite  a  different  taste.  In  the  canton  of  Glavis  they  make  a  kind  of  cheese  coniaining  aromatic  harts ; 
it  is  very  bigfa-flavored,  and  much  esteemed  by  some  persons.  Its  local  name  is  thinpii^rr:  a  name  wUeb 
implies  that  it  is  not  a  cheese  property  so  called,  but  a  »tret,  [Fnmdk  1>mm$. 

t  In  Switzerland  and  Italy,  cheese-making  is  not  entrusted  to  women ;  they  tare  rarely,  indeed,  employed 
to  milk  the  cows,  especiallv  for  large  dairies.  l%ere  is  no  doubt,  however,  that  they  would  be  very  wcB 
adapted  for  both  these  duties  if  they  were  accustomed  from  theh"  youth  to  the  necessary  regularity  m  ex- 
aomcas.  In  the  countries  just  memioned,  die  cheese-maker  is  one  of  the  most  important  persons  oa  the 
fiurm,  for  upon  his  skill  and  attention  mainly  depend  the  suocess  and  quality  of  the  chiaeae,  the  prodnoe  of 
which  forms  one  of  the  most  Important  sources  of  income.  [/Venc*  TVm«- 

Our  author  might  have  noticed  in  this  place,  that  another  product  called  nrae  or  tent,  not  so  rich  a* 
cheese,  but  nevenheless  constituting  a  useful  article  of  food,  is  obtained  after  the  fiibrication  of  cbceie,  br 
boiling  the  whey  and  adding  finesh  renneL     In  the  neighbcuhood  of  town«,  this  substance  is  usoaUy  sold 


the  value  of  scrsi,  it  may  not  be  more  advantageous  to  have  the  whey  consumed  by  piffi^  Just  as  ft  ii  «^ 
tained  after  cheese-makinr 


tog. 

The  author  might  also  have  spoken  of  the  y 
communication,  has  fortunately  been  reduc« 


of  milk-sugar,  which,  by  the  refipenlng  of  maritbse 
to  the  small  quantities  required  for  pharmaceutical  poipotan 

[FmukTrmi. 


whibh  relate  to  the  manasement  of  mOch  cows.  In  locality«  where  frttenhig  ia  pnurtioed  to  a 
oonaiderable  extent,  the  daily  allowance  which  ooght  to  be  i^ren  to  an  ox  of  a  certain  breed  la 
determined  with  tolerable  accuracy.  Hence,  in  these  countries  it  is  nsual  to  fix  the  weekly  price 
which  a  tmtcher  or  cattle-dealer  is  to  pay  for  the  feeding  of  an  ox :  this  price,  faoweyer,  is  satnect 
to  certain  modifications  according  to  circamstances  of  place  and  time.  Thus  it  i^  ^a^  to  calcoiate 
beforehand,  and  resolve  the  qaestlon  for  one's  self:  the  resolt  shows  that  fodder  is  often  better  re- 
paid by  fattened  oxen  than  by  milch  cows,  especially  when  the  short  time  of  fattening  is  com- 
pared with  the  maintenance  of  a  cow  for  the  whole  year,  and  the  care  of  the  dairy ;  to  this  we 
mast  add,  that  the  fattening  of  oxen  daring  winter  takes  place  at  a  season  when  labor  is  abundant, 
while  the  maintenance  of  cows  continues  daring  summer,  when  laborers  are  often  difScult  to  ob- 
tain. In  many  cases,  also,  it  most  not  be  forgotten,  the  capital  devoted  to  fatten  oxen  retuma  in 
four  or  five  months,  while  that  expended  on  milch  cows  is  always  floating. 

On  the  average  we  may  reckon  that  an  ox,  while  fottening.  consumes  almost  as  much  fodder 
as  will  BuiHce  for  a  cow  daring  the  wh->le  year ;  but  at  the  same  time  the  dung  3riel()ed  by  an  ox 
while  fattening  is  equal  to  that  which  a  cow  furnishes  in  an  entire  year,  and  perhaps  of  better 
quality ;  besides,  this  dung  is  obtained  at  a  time  when  it  can  be  easily  carted. 

Even  if  it  be  not  thought  advantageous  to  make  fattening  the  basis  of  the  economy  of  live  stock» 
it  may,  nevertheless,  be  verj'  useful  as  an  accessory  branch.  When  tlw  whole  economy  of  fatten- 
ing is  once  thoroughly  understood  and  organized,  it  will  always  be  much  easier  to  regulate  Uie 
number  of  animals  put  up  to  fatten,  according  to  the  annual  quantity  of  fodder,  than  that  of  any 
other  description  of  cattle.  We  most  be  careful  not  to  increase  the  number  of  animals  main- 
tained beyond  that  which  we  are  certain  of  being  able  to  support,  even  in  bad  years ;  the  excess 
of  ibdder  obtüned  in  good  years  may  be  employed  in  fattening  cattle,  which  are  always  easily 
procured  from  without,  even  if  we  have  none  of  oar  own  that  we  wish  to  improve.  It  is  com- 
monly more  profitable  to  sell  fot  than  lean  cattle. 

Whoever  would  undertake  the  fottening  of  a  large  number  of  cattle,  must  endeavor  to  acquire 
experience  in  the  knowledge  and  valuation  of  them,  and  of  all  that  relates  to  this  branch  of  com-  | 
meree,  or  at  least  must  avau  himself  of  the  direction  of  a  well-inibrmed  and  intelligent  man.  The  , 
choice  and  valuation  of  cattle  require  a  certain  practice  of  eye,  and  still  more  a  certain  tact  of 
hand,  which  cannot  well  be  acquired  without  long  practice.  It  would,  therefore,-  be  useless  to  i 
deacribe  them  here.  They  can  only  be  obtained  by  actual  inspection  and  comparison  of  a  large 
number  of  cattle.  Great  facility  in  valuing  cattle,  and  certainly  in  buying  and  selling,  as  well  as 
in  the  whole  process  of  fattening,  are  obtained  by  the  use  of  a  machme  for  weighing  living  ani- 
mals. Such  an  instrument  is  neither  expensive  nor  complicated.  A  box,  formed  of  boards  jomed 
together,  and  at  sufficient  length  and  breadth  to  allow  an  ox  to  stand  upright  in  it,  is  suspended 
by  a  chfliin  from  the  shorter  arm  of  a  balance-beam.  There  is  a  door  for  the  animal  to  enter ;  and 
on  the  other  side  a  rack,  in  which  a  little  hay  is  put  to  induce  him  to  go  in.  The  box  rests  firmly 
on  the  ground.  The  other  arm  of  the  balance-beam,  which  may  be  of  wood,  is  ten  times  longer ; 
a  didi  IS  suspended  from  it  for  holding  weights.  The  equilibrium  should  be  established  by  means 
of  this  dish  in  such  a  manner  that  the  addition  of  the  smallest  weight  shall  raise  the  box  when 
empty.  The  longer  arm  of  the  beam  being  ten  times  as  long  as  the  shorter,  any  weight  placed  in 
the  dii^  produces  a  tenfold  eflbct  upon  that  w^ich  is  in  the  box :  the  tenth  of  a  pound  in  the  former 
will  support  a  pound  in  the  latter,  and  one  pound  will  support  ten.  The  weight  of  the  beast  ia 
ascertained  as  soon  as  the  box  beguis  to  move  in  the  slightest  possible  deeree ;  it  must  not  be 
lifted  for  fear  of  fngfatenhig  the  animal  Such  an  instrument  may  be  placed  m  a  stall,  the  pivou 
on  which  the  beam  turns  beinsf  suspended  between  two  beams:  it  may  also  be  put  up  in  a  yard, 
but  it  will  then  require  a  stana  to  support  it  A  machine  of  this  description  is  alü  veiy  useful  for 
reighing  fodder. 

Borne  persons  profess  to  determine  the  weight  of  a  beast  by  the  dimensions  of  particular  parts, 
and  the  use  of  certain  arithmetical  formuln.  B  ut  even  supposing  this  method  to  be  applicable,  with 
tolerable  certainty,  to  the  g[reater  number  of  cases,  the  rules  in  questfon  can  be  adapted  to  a  particu- 
lar race  only,  and  one  that  is  well  fixed ;  so  that  every  breed  must  require  distinct  formuln  practi- 
eally  determined.  That  such  is  really  the  case  has  long  been  known  in  England.  In  the  actual 
Mate  of  things  it  would  be  very  hasaraoos  to  relv  on  such  data. 

Aocoiding  to  the  experience  of  the  English,  tne  weight  of  an  animal  in  batchers'  meat  may  be 
estimated  with  tolerable  accuracy  by  its  weight  while  alive. 

By  weight  in  butchers'  meat,  we  mean  that  which  a  beast  weighs  when  hung  up,  with  his 
head,  fore-logs,  entrails  and  suet  removed— the  weight  in  net  flesh,  as  it  is  called.  But  for  this 
purpose  the  health  and  condition  of  the  animals  must  be  taken  into  consideration.  For  an  ox 
not  absolutely  lean,  but  still  not  fattened,  Procter  Anderdon  gives  the  following  rule :— Take 
half  the  weight  of  the  animal  whUe  alive,  add  to  it  four-sevenOis  of  the  whole,  and  divide  the 
sam  by  two ;  the  quotient  will  be  the  weight  of  net  flesh.  For  example,  sappose  a  live  ox 
to  weigh  700  lbs.— 

Half  of  700  lbs 390  lbs. 

Four-sevenths  of  700  lbs 400 

"roiibs. 

Bslfsam 375  lbs. 


In  this  case  SO  Iba  would  yield  10  5-7  lbs.  But  when  oxen  are  a  little  fatter  it  has  been 
found  that  20  lbs.  commonly  yield  11  Iba  and  when  they  are  completely  fattened  13  or  IS|  Iba  ; 
for,  as  an  ox  gets  fatter,  the  proportion  of  his  flesh  to  the  refuse  becomes  greater. 

Finally,  in  fattening  cattle,  the  greatest  regularity  must  be  observed  in  distributhig  the  food, 
dteanllness,  &c. :  matters  of  which  I  shall  speak  under  the  head  of  each  description  of  fatten- 
ing. In  this  place  I  content  myself  with  recommending  that  no  one  undertake  the  fattPTi^ng 
ofa  large  namber  of  cattle,  unless  he  can  have  an  eye  to  them  himself;  or,  at  the  least,  unless 
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be  can  obtain  the  services  of  a  man  deserving  of  the  most  implicit  coofidenoe,  and  tfaofoofUy 
devoted  to  this  branch  of  economy. 

Banuner  fattening  is  divided  into  pasttinige  and  stall-feeding  on  creen-meat  The  fiormer  wf%- 
tern  requires  very  rich  pastures ;  wnich,  for  ibis  reason,  arc  called  fatlening-peuturea.  Tbeie  ii 
a  dispute  in  England  respecting  these  pastures,  whether  it  is  better  to  place  the  cattle  on  the  whole 
of  the  grazing  land  devoted  to  the  herd,  leaving  them  at  liberty  to  roam  over  it ;  or  to  divide  the 
pasturage  into  a  number  of  small  enclosures,  admit  only  a  few  animals  to  each,  and  use  them  alter- 
nately, so  as  to  leave  time  for  the  grass  to  gtx)w  again.*  Most  persons  are  in  favor  of  the  Utter 
method,  which  is  supported  by  the  strongest  reasons.  In  the  low  countries  of  the  Lower  Elbe,  it  u 
an  established  custom  in  most  localities  to  have  the  meadows  grazed  and  mown  alternately.  In 
spring,  one  enclosure  or  piece  of  roeadow'land,  surrounded  by  ditches,  is  devoted  to  the  cattle, 
while  another  is  reserved  for  bay-making.  After  the  crop  has  been  taken  from  the  latter,  csttic  are 
turned  in  upon  it ;  while  the  former  is  left  to  produce  grass  for  mowing.  In  other  cases  one  piece 
of  land  is  used  exclusively  for  pasturage,  but  the  cattle  have  likewise  the  bene6t  of  the  other  sfier 
the  hay-crop ;  the  latter  then  serves  as  a  supplement  to  the  former  toward  the  end  of  summer, 
when  vegetation  begins  to  slacken. 

In  these  low  countries,  an  acre  per  day  is  the  estimated  ouantity  of  land  for  a  large  ox  of  the 
native  breed ;  which  will  attain  the  weight  of  1000  lbs.,  net  flesh.  This  acre  contains  4S0  perches 
each.  16  feet  square,  and  is  equal  to  3|  of  our  acres ;  but  Uie  same  extent  of  eround  aoffices  for  1) 
small  oxen  of  the  Jutland  breed.  It  is  usually  reckoned  that  the  &ttening  of  a  lar^e  ox  yields  & 
profit  of  8  Frederics-d'or,  and  that  of  a  small  one  6 :  the  latter  is  regarded  as  the  more  advantage- 
ous. It  is  not  uncommon  to  find  one  or  two  horses  among  homed -cattle ;  sometimes,  also,  ibeep 
of  the  low  country  breed :  the  latter  crop  the  finer  herbage,  the  former  that  which  ia  coarKr  and 
grows  on  the  richest  spots.    This  method  is  considered  economical 

Thistles  soon  spring  up  vigorously  on  pastures  of  this  description  ;  they  are  not  eaien  while 
oung  by  the  cattle,  and  they  prevent  the  grass  which  grows  around  them  from  being  cropped. 
Cvery  careful  farmer  wiU,  therefore,  mow  them  down :  when  withered  and  half  dry,  cattle  will- 
ingly eat  them. 

It  is  of  great  Importance  to  remove  ever^-thing  which  can  disturb  the  cattle  while  gracing.  No 
one  should  therefore  be  allowed  to  enter  t^e  enclosures ;  and  particular  care  must  be  taken  to  keep 
dogs  out 

When  there  are  no  trees  in  the  enclosures,  stakes  with  notched  edges  are  fixed  in  the  gromid. 
for  the  cattle  to  rub  themselves  against  Good  and  convenient  watering  places  must  be  prori- 
ded.  Sometimes,  however,  it  becomes  necessary  to  draw  water  from  wells»  an<i  give  it  to  the 
cattle  in  troughs. 

Fattening  cattle  may  also  be  pastured  by  the  tether,  on  fields  where  fodder-planta  are  cultivated: 
the  mode  of  proceeding  is  the  same  as  that  already  described  for  cows. 

Green-feeaing  in  the  stall  is  not  usually  adopted  for  fattening  cattle.  I  am,  however,  acqoaiirt* 
ed  with  various  cases  in  which  it  has  been  successfully  practiced.  Oxen  will  get  verr  ht  on  ereei 
cbver,  if  they  are  plentifully  supplied  with  it  But  an  ox  eats  from  200  to  250  lbs.  of  green  cloTcr 
per  day,  m  addition  to  good  straw,  which  he  will  readily  eat  between  his  meala.  If  he  can  be 
partly  red  on  ha^  or  dry  ck>ver,  the  green-feedinff  will,  doubtless,  be  still  more  profitable  to  him : 
this  method  diminishes  the  excessive  relaxation  of  the  bowels  which  otherwise  ensues.  A  maih, 
containing  oil-cake  or  a  little  ground  com,  has  been  found  particularly  useful,  especially  toward 
the  end  ot  the  fattening. 

This  summer  fattening  on  green-meat  in  the  stall  can,  however,  be  advantageous  in  a  small  number 
of  cases  only,  because  at  the  season  of  its  termination  there  are  usually  a  large  number  of  pastue- 
fattened  cattle  in  the  market  The  clover  intended  for  fattening  the  cattle  may  be  more  adTaa- 
tageously  made  into  hajr.  and  used  for  winter  feeding. 

One  method  of  fattening  cattle  in  the  stall,  both  in  summer  and  winter,  is  to  feed  them  on  die 
refuse  of  the  brandy  distillery.  In  countries  where  the  quantity  of  meat  consumed  is  but  small, 
this  mode  of  fattemng  ia  almost  the  only  one  adopted ;  it  renders  the  distillation  of  brandy  a  rml 
rather  than  a  town  occupation ;  because  ihe  townsman  cannot  pursue  it  to  so  much  advantage,  fiv 
want  of  straw,  and  the  means  which  the  cultivator  possesses  of  employing  the  dung.  When  Ae 
cultivator  begins  to  devote  himself  to  this  branch  of  economy  with  the  same  degree  of  industry  if 
the  townsman,  and  tlie  Government  permits  the  exercise  of  each  description  of  industry  in  the 
locality^  best  adapted  to  it  the  town  distilleries  are  unable  to  compete  with  those  in  the  coanar. 
It  is  said  that  the  refuse  of  10  meuen  of  grain  which  has  passed  through  the  stUl,  with  cut  ünw 
and  a  little  hay.  affiirds,  on  the  average,  suflksient  daily  nourishment  for  fattening  an  ox.  Where 
the  quantity  distilled  amounts  to  6  scnefTels  per  day,  9  3-5  or  even  10  oxen  per  day  may.  tfaerefoie. 
be  put  to  fatten.  If  the  oxen  be  sold  at  the  end  of  20  weeks  at  a  profit  of  20  rix-doHars  per  h^ 
or  200  rix-dollars  for  the  whole,  and  the  quantity  of  food  consumed  in  this  time  is  640  scbem  i  ■ 
the  cost  of  the  brandy  is  diminislied  by  5  groschen  8  denicrs  per  scheffel.  The  fanner  can 
Tory  well  give  the  hay  and  straw  for  the  sake  of  the  dun^ :  but  the  townsman  cannot  The  prolH. 
however,  ofken  amounts  to  more  than  30  rix-dollars ;  and  it  is  not  uncommon  to  pay  from  1  riz-dc»- 
'  lar  8  groschen  to  1  rix-dollar  12  groschen  per  week  for  the  feed  of  an  ox. 

The  refuse  of  the  still  is  usually  poured  udon  cut  straw,  to  be  given  to  the  oxen,  which 
therefore  receive  part  of  their  fbod  in  the  liquid  lorrn.  They  are  said  to  fotten  most  quickly  when 
this  is  given  to  them  warm.  Oxen  thus  fed  are  in  a  constant  sweat  and  hence  it  becooiea 
necessary  to  protect  them  from  wind  coming  through  cracks,  which  would  chock  the  p«rfp^ 
tion.  Cattle  would  not  long  preserve  their  health  on  such  diet :  but  they  can  support  it  daring  the 
fottening  time.  ^      l- 

The  farther,  however,  the  production  of  alcohol  is  carried  by  complete  vinous  fermentatioB^  tbs 
more  does  the  refuse  of  the  distillation  lose  of  its  nutritive  principles ;  so  that  cattle  ofkeo  ntt» 
better,  the  less  completely  the  operations  of  the  still  are  conducted.    The  Brabanfionst  althaqp 

•  See  the  «  Annakn  des  Ackerbauea,**  Na  112,  A. 
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they  know  the  Miperiority  of  diatSleridi  condacted  od  the  Datch  Bystein.  «till  keep  to  their  old 
method,  notwithatandmjp;  its  defects,  for  the  nke  of  their  cattle.  In  the  neighborhood  of  the 
Bhtne,  the  diatillation  ofbrandy  from  gram  is  no  longer  foond  odvantageoas,  eitoer  on  accoont  of 
the  rise  in  the  price  of  grain,  or  of  the  competition  of  brandy  made  from  wine-leea ;  the  distillation 
fiom  gnin  ii^  nowevBr,  continned,  becaoae  the  manure  which  it  aflbrda  renders  it  one  of  the  piUan 
of  Agricaltnro. 

The  residoe  of  other  kinds  of  raw  material  onght  to  be  proportionate  to  the  quantity  of  brandy 
which  they  yield.  If,  for  example.  3}  schefiels  of  potatoes  yield  as  mach  brandy  as  1  scheffel  of 
rye,  the  residoe  of  the  latter  preparation  will  contain  the  same  proportion  of  nutritive  matter.  ScMoe 
persons,  however,  sajr  that  they  have  found  it  less  substantial. 

In  fattening  on  distillers'  refuse,  as  well  as  in  every  other  mode  of  stall-fattening,  care  must  be 
taken  to  maintain  a  uniform,  and  in  wmter  a  somewhat  high  temperature.  Light  may  and  must 
be  intercepted,  ibr  just  in  proportion  as  it  keeps  up  the  health  of  cattle  so  does  darkness  accelerate 
the  attainment  of  the  required  degree  of  fatness»  which  is  in  reality  a  kind  of  disease ;  this  effect  is 
due  partly  to  physical  action,  and  partly  to  the  repose  and  inclination  to  sleep  which  darkneas 
produces. 

Cleanliness  and  a  good  supply  of  litter  are  highly  beneficial.  The  cattle  then  lie  down  during 
the  greater  part  of  the  day,  only  rising  to  eat.  Keeping  the  skin  clean,  and  carrying,  visibly  ac- 
celerate fattening ;  the  animals  plainly  manifest  the  agreeable  sensation  which  die  operation  af- 
fords to  them.  The  old  hair  falls  off  as  soon  as  the  fat  oegins  to  form,  and  new  is  produced.  At 
this  time  in  particular,  cunning  must  not  be  neglected ;  the  trouble  which  it  occasions  will  be  am- 
ply repaid.  Though  the  advanta^  of  this  treatment  to  milch  cows  may  yet  be  doubtful,  there  is 
no  question  about  the  benefit  which  it  confers  on  fatted  cattle.  The  instrument  used  for  the  pur- 
pose is  a  wooden  comb,  fitted  with  a  handle  to  facilitate  its  use. 

The  utmost  re£[ularity  must  be  observed  in  the  hours  of  feeding,  and  the  quantity  of  food  given 
at  each  meal.  Anmials  acquire  a  most  exact  knowledge  of  time.  This  is  remarkably  conspicuous 
in  old  beasts  of  draught,  which,  when  the  proper  hour  of  rest  arrives,  refuse  to  work  and  want  to 
go  to  the  stall,  or  the  field  in  which  they  graze.  Suited  cattle  become  restless  when  their  feeding 
time  is  not  punctually  observed,  though  very  quiet  before  the  time  arrives.  They  also  know  the 
quantity  usually  ^ven  to  them :  when  they  nave  received  and  eaten  it,  they  go  to  rest;  but  if  they 
have  not  had  their  fall  allowance,  they  continue  restless.  The  repose  and  contentment,  the  happy 
freedom  from  anxiety,  arising  from  the  certainty  of  rdoeiving  their  food  in  proper  time  and  mea- 
sure, contribute  so  much  to  the  fattening  of  cattle,  that  a  much  more  plentiful  supply,  given 
irregularly,  cannot  make  up  for  the  want  of  order.  The  hours  for  feeding  and  tne  quantity 
of  food  may  be  variously  regulated  :  but  a  system  once  adopted  should  be  steadily  adhered  to. 

In  countries  where  hay  is  abundant,  it  is  sometimes  used  as  the  sole  vrinter  food.  An  ox, 
brought  to  the  weight  of  700  or  790  Ibai,  and  receivine  40  lbs.  of  good  hay  daily,  increases  in 
weigtit  2  lbs.  per  day,  or  14  lbs.  per  week.  If  a  pound  of  meat  be  worth  3  groschen.  the  ox  m- 
creases  in  valae  at  the  rate  of  1  rix-doUar  8  groschen  per  week :  hence,  1  qumtal  (110  Iba)  of  hay 
will  procure  a  return  of  12  groschen,  the  vuue  of  the  dun^  bemg  set  against  that  of  straw  and  at- 
tendance. Hence,  in  all  cases  in  which  this  price  of  hay  is  such  as  to  satisfy  the  cultivator,  fiuten- 
ing  will  not  be  so  inconsistent  with  good  management  as  some  perrons  assert. 

But  various  experiments  made  in  this  country  seem  to  show,  that  if,  instead  of  30  lbs.  of  hay,  an 
ox  receive  60  lbs.  of  potatoes  and  10  pounds  of  hay  per  week,  he  will  improve  in  condition,  and 
increase  sensibly  in  weirht  and  fkmess.  As,  however,  he  will  eat  a  little  more  straw,  we  wUl 
suppose  that  the  profit  of  this  mode  of  fattening  is  not  greater  than  the  preceding.  The  value  of 
70  lbs.  of  hay  per  week  amounts  to  7  groschen.  The  420  Iba  of  potatoes  which  he  receives  per 
week  will,  therelbre,  be  paid  for  at  the  rate  of  21  groschen  and  1  scheffel,  or  100  lbs.  of  potaloea 
will  be  consumed,  at  the  price  of  5  groschen.  The  potatoes  given  to  the  ox  are  watery,  and  of  hi- 
ferior  quality :  the  price  put  upon  them  is  therefore  amply  sufficient 

If  the  fottening  ooutmue  for  sixteen  weeks^  an  ox  will  gain  224  lbs.  of  meat  and  hx,  and 
mcrease  in  value  by  18  rix-dollars.  If  this  ox  be  fattened  upon  hay  alone,  he  will  con- 
sume 4.480  lbs. ;  if  with  potatoes,  he  will  require  1,120  lbs.  of  hay,  and  67  scheffels  90  lbs.  of 
potatoes. 

If  the  fattening  oontinae  far  twenty  weeks,  the  ox  will  gain  880  lbs.  of  flesh  and  fiit,  and  bis 
▼alue  will  be  increased  by  38  rix-dollars  8  groschen.  His  consumption  during  the  whole  time 
will  be  5,600  lbs.  of  hay,  if  he  be  fed  on  hay  abne ;  or  84  soheffisls  of^potatoes  and  1,400  lbs.  of  hay, 
if  potatoes  be  also  given  to  him. 

I  say  nothing  in  this  place  of  other  kinds  of  succulent  fodder,  such  as  cabbages,  lumips,  maagel- 
wurzei,  and  carrots.  These  plants,  though  common  in  England,  are  but  rarely  used  for  fattening 
catde  in  this  country.  Cattle  are  never  fottened  in  England  on  mangel-wurzel ;  and  notwithstand- 
ing the  utility  of  this  plant  to  milch  cows,  I  doubt  whether  an  ox  could  bear  it  long  enough  in  the 
quantity  which  would  be  necessarv  if  he  were  fattened  on  it  alone.  I  observed,  last  autumn,  that 
cows  fed  upon  this  vegetable,  without  any  addition  excepting  an  abundance  of  straw,  were  at- 
tacked with  indigestion,  and  ultimately  refused  it.  The  large  quantity  of  saccharine  matter  which 
beet  contains»  seems  to  be  advantageous  to  the  animal  body  in  certain  states  only  ;*  but  when  uni- 
ted with  the  more  farinaceous  pouto,  it  is  wholesome.  lu  value,  relatively  to  diat  of  other  produce, 
is  that  which  I  have  assigned  to  it  in  a  previous  portion  of  this  work. 

In  this  country,  raw  potatoes  intended  for  cattle  are  cut  into  slices  with  the  root-cutting  machine. 
I  am  not  acquainted  from  personal  observation  with  any  case  in  which  cattle  have  been  fattened 

»Ihave  observed  the  same  thing  tohappen  with  sheep  tultlected  to  the  trial  Atfirst  they  ate  themangel- 
t  avidity,  and  tosnch  an  excess  that  they  were  attacked  with  faidigestion  and  ultimativ 


wurael  with  the  greatest  I .^ -««*., 

nftised  the  fbod.  I  then  pnt  another  lot  on  half-dry  fodder  and  half  maagel-wnrzel,  and  they  certainly  fatten- 
ed more  than  anj  of  the  rest  On  my  esiablishment  oxen  have  been  succesafally  fattened  on  28  lbs.  (18  oz. 
each)  of  aftergrass  and  50  lbs.  of  mangel-wurzel  per  day.  As  a  fbttenhig  diet,  I  consider  beet  of  higher  vahie 
than  our  author  here  assigns  to  it  [FrwekTmi, 
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on  potatoes,  either  boiled  or  ateamed,  though  in  many  brandy  diatilleriea  there  are 

for  preparing  them  in  the  laat-mentioned  way,  and  they  are  need  for  iattenine  pigs.    I  ^ 

therefore,  decide  upon  the  comparative  advantages  of  bouing.  If  the  cattle  are  Ted  with  10  Dml  of 
bay  per  day,  in  addition  to  the  potatoes,  and  are  likewise  supplied  with  good  straw,  or  if  the  k^ 
and  straw  be  cat  up  together,  there  will  be  no  danger  of  hortfol  diarrhoBa  -,  bat  when  they  are  M 
on  potatoes  alone,  1  think  that  diarrbooa  is  to  be  apprehended,  and  consequently  that  it  is  better  lo 
boil  the  potatoes. 

As  matters  are  arranged  in  this  ooantry,  it  can  rarely  be  advantageous  in  m  eoooomical  point 
of  view  to  fatten  cattle  with  grain,  or  other  farinaceous  food — sach  for  example  as  linseed,  altboaih 
it  greatly  accelerates  the  fattening :  bat  grain  may  be  used  with  advantage  as  an  extra  diet  aad 
to  complete  the  fattening  of  very  large  beasts.  The  addition  of  a  metzen  of  ground  bariey  deabt- 
leas  also  expedites  the  fattening,  and  may  be  advantageous  in  this  respecL  With  regard  to  other 
kinds  of  fodder,  especially  those  which  remain  succulent,  we  mast  not  at  first  venture  to  give  tbe 
cattle  the  full  allowance  ultimately  intended  for  them :  they  must  be  gradually  accustomed  to  ii,or 
they  will  be  liable  to  indigestion :  this  precaution  is  the  more  necessary  in  proportion  as  Uie  ark 
are  leaner  when  first  stalled.  But  the  most  experienced  feeders  in  England  say  that  it  is  neoesn- 
ry  to  begin  with  the  most  substantial  kinds  of  iood,  in  order  to  enlar^re  the  secreting  veseU.  or 
rather  to  stimulate  and  bring  tliem  to  a  higher  degree  of  activily.  This  is  effected  chiefly  by  messt 
of  farinaceous  and  easily  digested  food ;  a  mash  of  this  description  is  very  useful  for  the  mm.  week 
or  fortnight,  during  which  time  a  smaller  quantity  of  other  food  is  given.  Ailerward.  when  ihecu- 
tle  have  attained  a  certain  degree  of  fatness,  they  become  gradually  less  inclined  to  eat,  and  do  not 
consume  so  much  as  before :  they  therefore  continue  in  the  same  state.  If  it  be  desired  to  rue 
them  to  a  higher  condition,  their  food  must  be  changed  to  something  of  a  more  aacculentchsTKler, 
containing  a  larger  quantity  of  nutriment  under  a  smaller  bulk ;  and  if  very  fat  meat  be  required, 
grain  will  often  be  found  advantageous. 

0  il-cake,  especially  that  made  from  linseed,  may  also  be  profitably  used  in  fiittenhag  catde :  it  miy 
either  be  ground  and  spread  upon  the  fodder,  or  mixed  up  in  the  mash. 

When  a  single  beast  continues  sensiblv  behind  tlie  rest,  it  will  not  be  advsntageous  to  force  his 
into  condition.  The  attainment  of  this  object  might  doubtless  be  effected  in  some  instances  by  tbe 
use  of  very  sabstantial  and  easily  digested  fodder.  Bat  the  profit  would  rarely  pay  the  expenie, 
and.  thercnbre,  it  is  better  to  get  rid  of  the  animal  as  soon  as  possible,  and  at  any  pnoe. 

Horned-cattle  fatten  most  readily  at  the  age  of  7  or  8  years.  Younger  animsils  not  arrived  si 
their  fuU  growth  may  indeed  crow  very  fat,  and  famish  delicate  and  savory  meat :  but  they  ii- 
ways  require  more  fodder  and  longer  time.  Old  beasts  do  not  fatten  so  easily:  i(  however,  their 
organs  of  mastication  are  strong  enough  to  chew  the  fodder  well,  their  fattenmg  may  still  be  pro-  ^ 
fitable,  by  reason  of  tlie  low  price  at  which  they  may  be  had :  they  also  thrive  very  well  Mts^ 
persons,  even  in  England,  are  of  opinion  that  cattle  fatten  better  the  more  they  have  been  pien- 
ously  worked  :  it  is  certain  also  that  they  are  then  obtained  at  a  cheaper  rate.  According  to  the«e 
persons,  when  animals  thus  exhausted  and  reduced  in  condition  by  excessive  labor  are  fed  more 
abundantly,  they  acquire  new  flesh  of  more  delicate  fibre,  and  more  succulent,  even  if  ahesdy 
somewhat  advanced  m  age :  their  fattening  must  however,  be  carried  to  perfection. 

A*castrated  bull  should  not  be  put  up  to  fatten  till  he  has  bst  all  his  bull  flesh,  either  attbe  plo«^, 
or  other  labor.  He  must,  therefore,  be  worked  constantly  for  two  years.  His  flesh  will  ihea  be 
as  good  and  succulent  as  that  of  an  ox  castrated  while  young. 

Castrated  cows  are  rarelv  seen  in  this  coontry.  When,  however,  such  cows  are  made  to  vork 
like  oxen,  they  are  particularly  well-adapted  for  fattening,  and  funiidi  meat  as  delicate  as  d»t  of 
any  other  kmd  of  cattle.  Where  skillful  operators  are  to  be  found,  the  castration  of  youne  covt 
is  considered  quite  as  safe  as  that  of  boll-calves.  Instances  are  known  of  tliis  operation  biTtDS 
been  performed  with  perfect  success,  even  at  the  age  of  three  years.  Among  the  heifers  brosgbt 
to  us  trom  the  principality  of  Oldenburg,  we  occasionally  find  some  that  are  castrated. 

Whoever  would  pursue  the  fattening  of  cattle  contmuously,  will  do  well  to  dispose  of  then 
habitually  to  an  honest  and  experienced  cattle-dealer  at,  such  a  price  as  to  allow  him  a  reaeoatb!« 
profit.  For  when  the  dealer  becomes  familiar  with  the  manner  in  which  cattle  are  fattened  on  a 
particular  hxw,  and  the  meat  produced  upon  it  gets  into  favor  with  retailers  or  their  customers,  be 
will  not  fail  to  avail  himself  of  the  cattle  of  that  establishment,  and  even  though  tlie  cnltivatormiy 
occasionally  obtain  a  higher  price  by  taking  his  own  beasts  to  market,  he  will  probably,  in  odier 
cases,  find  himself  embarrassed  by  so  doing.  As  these  dealers  are  well  acquainted  with  the  trade, 
and  know  at  what  time  and  under  what  circumstances  cattle  of  a  particular  degree  of  &tnesi  ire 
most  in  request  at  certain  places,  the  cultivator  may  often  profit  by  following  their  directions  is  tbe 
arrangement  of  this  system  of  fattening,  the  time  of  stalling  his  cattle,  and  the  rapidity  with  wfaidi 
the  most  esteemed  degree  of  fatness  is  to  be  produced. 

An  enormous  amount  of  fat,  artificially  produced»  and  increasing  the  weight  of  the  cattle  to  ose- 
third  more  than  the  ordinary  standard,  can  be  advantageous  in  particular  cases  only :  when,  fcr 
instance,  a  high  price  is  set  on  that  which  is  uncommon.  Every  pound  of  flesh  whidi  a  bestf  ac- 
quires beyond  the  usual  weight  costs  perhaps  a  third  more  than  when  the  animals  are  raised  only 
to  the  degree  of  fatness  common  to  their  breed.  The  price  obtained  for  it  should  therefore  be  pro- 
portionably  high.  This,  however,  cannot  be  depended  on,  unless  a  certain  degree  of  luxoiy  bai 
been  induced  in  the  choice  of  provisions. 

The  necessary  oualides  and  trainmg  of  draught-oxen  have  been  treated  of  in  a  previous  portxn 
of  this  work,  and  the  cost  of  their  maintenance. 

It  is  not  probable  that  the  use  of  cows  for  cuUivattng  land  may  be  established  and  generally  os- 
fused :  such  a  practice  would  greatly  increase  thcur  profit  8ee  Neue  Annalen,  bd.  ill.,  at  1,  a  101« 
and  the  foUowmg. 


SWINE. 

Id  an  totbI  Mtablubmeiit«,  both  groat  and  small,  the  keeping  of  piga  is  almost  indispenaable,  be 
caoae  the  varioos  kinds  of  refase  of  the  dairy,  kitchen,  and  garden  can  scarcely  be  used  fai  any 
other  manner.  This  part  of  the  management  must,  however,  be  carefully  distinguished  from  the 
breeding  of  »wine  properly  so  called.  It  is  impossible  to  pronoance.  in  general  terms,  on  the  ad- 
yantages  or  disadvantages  of  this  last«mentioned  branch:  the  circamsumces  ander  which  it  will  be 
profitable  or  not  most  be  carefally  considercd  in  each  particular  case. 

If  all  things  be  properly  taken  into  account,  it  will  be  found  that  the  rearing  of  swine  is  rarely 
advantageous  in  localities  where  they  must  be  fed  during  winter  on  good  grain,  and  there  is  not  a 
sofflcient  supply  of  pasturage  or  green  food  for  them  in  sammer.  Small  profit  also  will  be  real- 
ised by  breeding  them  in  places  to  which  they  are  brought  in  large  numbers  from  less  cultivated 
countries,  and  therefore  at  a  lower  price.  Equally  «mall  will  be  the  profit  in  the  neighborhood 
of  lajrape  towns,  where  not  only  the  milk  as  it  comes  from  the  covys,  but  likewise  the  re- 
fuse of  the  dairy,  the  potatoes»  and  other  fallow  crops,  can  be  readily  and  advantageously  turned 
into  money. 

On  the  other  hand,  the  rearing  oi  swme  is  profitable  where  potatoes  and  tamips  are  grown  In 
large  quantities  for  feeding  cattle,  where  there  is  a  considerable  quantity  of  bad  and  light  grain 
among  the  corn,  or  where  the  pastures  are  damp  snd  marshy  and  untit  for  sheep.  This  branch 
of  economy  will  also  be  found  advantageous  in  rural  establishments  containing  large  dairies,  the 
refase  of  which  cannot  be  more  profitably  employed,  or  extensive  breweries  and  distilleries,  par- 
ticularly when  there  is  no  abundant  supply  of  low-priced  pigs  from  other  countries,  and  conse- 
qaently  those  which  are  reared  majr  be  easily  disposed  of,  either  fat  or  lean.  Or  again,  where  there 
u  a  good  trade  in  salt  meat,  and  facility  of  exporun^  bacon  or  hams. 

There  is,  perhaps,  no  branch  of  economy  the  prohts  of  which  vary  so  much  from  year  to  year 
as  the  roaring  of  swine,  particularly  in  certain  countries.  The  price  of  pigs  is  often  reduced  by 
ooe-halC  or  doubled,  in  uie  course  of  two  years,  on  account  of  the  rapidity  with  which  these  ani- 
mals increase  and  diminish  in  numbers.  W  hen  a  high  price  leads  to  increased  production,  and  the 
value  of  grain  sabseqnently  rises,  the  markets  become  glutted  with  swine,  because  every  one  en- 
deavors to  get  rid  of  his  surplos  stock.  The  owners  begin  to  find  out  that  the  grain  required  for  feed* 
ing  their  pigs  will  scarcely  be  repaid  by  the  sale  of  tnem,  and  consequently  they  endeavor  to  get 
rid  of  the  voung  ones.  A  year  at^er,  the  number  of  pigs  becomes  considerably  reduced  in  all  die 
rural  establishments  in  the  country,  and  the  market-price  consequently  rises.  Kvezy  one  then  be- 
comes anxious  to  keep  pigs  for  his  own  domestic  use,  and  each  consumer  endeavors  to  outbid  his 
neighbor,  so  that  frequently,  by  the  next  year,  the  price  rises  enormously  high.  1  have  seen  pigs 
which,  two  years  before,  would  scarcely  fetch  three  rix-doUars,  sold  for  ten  or  twelve,  withoot  hav- 
ing cost  much  to  the  breeder.  This  is  one  of  the  cases  in  which  a  caltivator  may  easily  be  alarmed 
by  a  rise  or  fidl  of  price,  and  allow  himself  to  bo  s^ded  by  general  opinion  without  examining  its 
foandation.  He  may  thus  be  induced  to  take  false  steps,  and  diminish  instead  of  increasing  the 
nomber  of  his  pigs,  without  considering  that  since  the  greater  number  of  breeders  are  diminishing 
theirs,  his  own  would,  in  two  years'  time,  be  likely  to  yield  a  luj^e  profit  When  on  the  other 
hand,  the  generality  of  cultivators  are  tempted  by  a  high  price,  which,  contrary  to  all  experience, 
they  imagine  must  always  continue,  to  increase  tne  number  of  their  pigs,  the  more  prudent  breeder 
will  see  m  this  very  circumstance  a  motive  for  diminishing  his  stock,  without,  however,  completely 
giving  up  this  branch  of  economy. 

The  breeds  of  swine  best  known  in  the  north  of  Qermany,  but  nevertheless  crossed  in  yarioas 
ways,  are  the  following : 

(a).  Moldavian,  WaUachian,  and  Bothnian  pigs;  disünguished  by  great  size,  dark  gray  cobr,  and 
very  large  ears. 

{b).  Polish,*or,  more  properly  speaking,  Podolian  pigs ;  also  very  large,  but  of  a  yellowish  color, 
and  having  a  broad  brown  stripe  along  the  spine. 

These  two  races  furnish  very  large  pigs  tor  fattening,  but  they  require  a  proportionably  large 
quantity  of  food ;  besides,  they  are  not  very  productive ;  the  sows  seldom  have  more  than  three, 
four,  or  five  yonng  ones  at  a  birth. 

(c).  Bavarian  pigs,  usually  marked  with  reddish-brown  spots.  They  are  mach  esteemed 
for  the  smallness  of  their  bone,  and  the  focility  with  which  they  fatten,  but  their  flesh  is  considered 
too  soft. 

{d),  Westphaiian  pigs,  of  considerable  size  and  veiy  productive ;  they  bring  forth  ten  or  twelve 
at  a  time. 

(ey.  The  so-called  English  pigs.  I  do  not  know  whether  they  really  come  finm  England,  but 
the  English  certainly  pay  great  attention  to  the  management  of  swine,  and  possess  many  different 
breeds.  These  pigs  have  longer  and  deeper  bodies  than  the  Westphalia  variety,  bat  they  require 
pastarage  and  iood  in  general  of  a  very  substantial  quality. 

The  crossing  of  these  two  last-mentioned  races  is  considered  advantageous. 

if).  The  common  Oerman  pise.  This  breed  diflers  in  iu  characters  in  diiferent  provinces,  and  is 
of  various  colors,  white,  gray,  black,  and  spotted.  It  does  not  attain  the  size  of  the  preceding, 
but  may  be  supported  on  a  smaller  quantity  of  nourishment  and  is  more  easily  fattened.  This 
race  might  doubtless  be  improved  within  itself  by  the  use  of  better  nourishment,  and  the  proven- 
tion  of  breeding  till  a  later  period.  But  those  woo  undertake  the  management  of  pigs  on  a  larger 
scale  than  ususl.  generally  seek  to  obtain  another  breed,  at  least  for  the  sake  of  crxMsing  it  with 
the  native  race. 

(s-).  The  black,  fine-hafaed  African  pig  baa  lately  %Ben  brought  to  this  country  fiom  Spam,  to- 
gether with  a  flock  of  merinos,  by  Baron  Vincke,  who  has  introduced  them  upon  his  estates  at 
Friedland.  This  variety  does  not  grow  so  large  as  those  already  mentioned,  and  is  scarcely  adapt- 
ed for  fottening.  but  grows  rapidly  and  keeps  up  its  condition  even  when  poorly  fed.  It  is  there- 
fore very  valuable,  both  as  a  porker  and  for  iu  bams.    The  crossmg  of  this  breed  with  one  of  larg- 


er  size  hu  prodaoed  a  medium  variety,  wbioh,  as  far  w  obsenratioa  has  hitberto  gooe,  appean  to 

be  excellent  in  ever^  reapecL 

(A).  The  Chinese  pig,  much  eateemed  In  England,  and  introdooed  some  time  ago,  into  this  eooii- 
tr^.  It  is  distinguished  by  a  very  lioliow  back,  a  belly  reaching  nearly  to  the  groood,  qniecneaiof 
disposition,  and  by  not  turning  up  the  ground  much.  It  does  not  attain  a  rery  graat  site,  but 
grows  fast,  and  is  much  esteemed  m  England  as  a  porker. 

The  male  pig  is  called  a  boar ;  the  female  a  tow ;  the  young  one,  while  it  feeda  on  its  motheri 
milk,  a  sucking-pig. 

The  Germans  also  make  use  of  various  words  for  denoting  the  age  of  pigs,  bat  there  are  no  cor 
responding  terms  in  other  languages. 

in  the  breeding  of  swine,  as  much  as  in  that  of  any  other  live  stock,  it  is  important  to  pay  grest 
attentk>n,  not  only  to  the  race,  but  also  to  the  choice  of  individuals.  The  sow  should  prodooe  a 
great  number  of  young  ones,  and  she  must  be  well  fed  to  enable  her  to  support  tbem.  Some  lowi 
bring  forth  ten,  twelve,  or  even  tifteen  pigs  at  a  birth,  but  ei^ht  or  nine  la  the  asaal  nomber,  aad 
sows  which  produce  fewer  than  this  must  be  rejected.  It  is,  however,  probable  that  feeoiiditj 
depends  also  on  the  boar ;  be  should  therefore  be  chosen  from  a  race  which  multiplies  quickly. 

Good  one-year  bacon*hogs  being  much  in  request,  we  must  do  all  we  can  to  obtain  a  Dieed  weO 
adapted  for  producing  them.  Bwine  of  such  a  breed  may  be  known  by  their  long  bodies^  low 
bellies,  and  sliort  legs.  Long^,  pendulous  ears  ai'e  usuallv  coupled  with  these  qualities,  wad  sitnet 
purchasers.  If,  however,  as  is  often  advisable  in  large  dairies  and  cheese-factories,  hogs  are  »  be 
sold  at  all  seasons  to  the  butchers,  greater  attention  must  be  paid  to  quickness  of  growui  and  facil- 
ity of  gaining  flesh,  so  that  the  animals  may  attain  their  full  growth  and  be  ready  Ibr  killing  befixt 
tliey  are  a  year  old.  This  quality  is  particularly  prominent  in  the  Chinese  and  African  brecdi, 
but  among  our  ordinary  varieties,  ho^s  are  often  met  with  which  are  better  adapted  for  this  psr- 
pose  than  for  producing  large  quantities  of  bacon  and  lard. 

'  The  boar  should  be  selected  from  a  race  well  suited  to  these  several  pnrpoees;  he  must  besoand 
and  free  from  hereditary  blemishes.  He  should  be  kept  separate  till  he  is  about  a  year  old,  and 
has  finished  his  growth,  otherwise  he  will  begin  to  leap  very  early.  He  is  usaaliy  castrated  be- 
fore completing  his  third  year,  otherwise  his  flesh  becomes  uneatable.  If,  however,  he  isof  a  ]W> 
culiarly  excellent  breed,  which  cannot  be  replaced,  his  flesh  may  be  sacrifiood  for  the  sake  of  pit- 
serving  him  for  breeding  a  few  vcars  longer. 

A  boar  lefl  on  the  pasture,  and  at  liberty  with  the  sowa,  might  suffice  for  thirty  or  forty  of  then: 
but  as  he  is  usually  shut  up,  and  allowed  to  leap  at  stated  times  only,  so  that  the  young  ones  aisy 
be  bom  nearly  at  the  same  time,  it  is  usual  to  keep  one  boar  for  ten  or  twelve  sows.  Fnll-gniini 
boars  being  ollen  savage,  and  difficult  to  tame,  and  attacking  men  and  animals,  they  most  bed^ 
prived  of  their  tuska. 

The  sow  must  be  chosen  from  a  race  of  proper  sixe  and  shape,  sound  and  free  from  blemiibef 
and  defects.  She  should  have  at  least  twelve  teats ;  for  it  is  observed  that  each  pig  select!  a  ten 
for  himself  and  keeps  to  it,  so  that  a  pig  not  havms  one  belon^g  to  him  would  be  starved.  A 
good  BOW  should  produce  a  great  number  of  pigs,  all  of  equal  vigor.  She  must  be  very  csrefsl  of 
toem,  and  not  crush  them  by  her  weight  -,  above  all,  she  must  not  be  addicted  to  eating  the  after-  , 
birth,  and  what  mav  often  follow,  her  own  young  ones.  If  a  a  sow  is  tainted  with  these  bad  faabiia. 
or  if  she  has  difficult  labors,  or  brings  forth  dead  pigs,  she  must  be  castrated  forthwith.  It  is  lfae^^ 
fore  proper  to  bring  up  several  young  sows  at  once,  so  as  to  keep  those  only  which  are  free  from 
defects.    Sows  and  boars  must  not  bo  raised  from  defective  animals. 

Sows  are  almost  always  in  heat  till  they  have  received  the  boar ;  they  get  into  this  state  even  tt 
the  age  of  four  or  five  months ;  but  they  are  commonly  not  put  to  the  boar  before  the  end  of  their  fim 
year.  It  is  indeed,  ofVen  deferred  for  two  yearq,  when  it  is  desired  to  raise  a  large  breed  from  ose 
of  middling  size. 

Sows  are  sometimes  reoufred  to  produce  only  one,  sometimes  two  litters  in  a  year.  When  highly 
fed,  they  mav  be  covered  three  times  in  tliirteen  months ;  but  this  is  rarelpr  advisable.  If  two  litten  be 
wanted  in  tue  year,  as  is  usually  the  case  in  establishments  where  this  branch  of  economy  is  pu" 
sued  on  a  large  scale,  and  there  is  a  sufficiency  of  nourishment  for  the  purpose,  the  boar  is  potto 
the  sow  at  the  beginning  of  October  and  the  end  of  Mareh.  As  the  sow  goes  with  yonn^  fnsi 
four  months  to  eighteen  weeks  (some  persons  profess  to  have  met  with  examplea  of  sows  gomgftr 
twenty,  or  even  twenty-one  weeks,  and  to  have  remarked  that  old  sows  carry  kmger  than  yoosK 
ones},  she  brings  forth  in  March  and  August.  But  if  she  is  to  produce  oilly  one  litter,  she  sbooU 
litter  in  April,  and  the  pigs  be  reared  on  pasturage.  The  amngements  to  be  made  with  relauoo 
to  this  matter  will  be  determined  by  the  various  objects  contemplated,  and  the  general  drcui- 
stancesof  the  establishment  Sucking-pigs  born  in  August  or  the  beginning  of  Mareh  reqntre 
good  winter-feeding.  When  tlie  only  object  in  rearing  swine  is  to  turn  the  pastuiaM  to  accoosl, 
and  then  sell  the  young  pigs,  it  may  be  preferable  to  have  but  one  litter,  m  AprD.  Badly  u- 
ranged,  cold  sties  may  also  afford  a  reason  for  not  having  more  than  one  litter  prodooed  m  a  y^. 
But  when  the  management  of  swine  is  well  arranged,  and  winter-food  abundant,  it  is  always  ad- 
vantageous to  have  tw^o  litters  in  the  year. 

Well  constructed  buildings  are  perhaps  of  greater  importance  in  the  economy  of  swine  tbanB 
that  of  any  other  kind  of  live  stock.  Success,  indeed,  is  mainly  dependent  on  attention  to  tbispm 
all  other  care  being  useless  without  it.    The  pigs  should  be  separeted  according  to  age,  sex.  asd  , 
condition :  a  particular  space,  or  sty,  is  therefore  required  for  each  of  die  fbUowing  dascripuooi  , 
of  animals:  *  ' 

ia).  For  pigs  just  weaned;  ^ 

b).  For  Voung  pigs,  which  might  otherwise  be  wounded  or  hunted  by  the  large  ones ; 
e).  For  lull-grown  pigs,  comprising  the  castrated  of  both  sexes,  aowi  whkih  are  being  nand, 
and  thouoT which  have  farrowed  and  had  their  young  ones  weaned ; 
{d).  Small  sties  for  each  sow  suckling  her  young ; 
(e).  Fattening-sties ; 

(1200) ^^^ 
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SUMlbrtliebcMML 
'n'the  constnictlon  of  these  habitationfl,  c«re  most  be  taken  that  the  animals  are  warmly  hooaad, 
and  ihe  sties  at  the  same  time  well  aired,  and  clean ;  for  though  swine  will  roll  in  the  mire  to  re- 
flresh  themselvefl,  a  clean  sty  is  nevertheless  ot' primary  importance  to  them ;  the  piggery  most  also 
be  provided  with  every  convenience  for  winter-feeding ;  and  if  the  food  is  to  be  chiefly  denved  from  a 
dairy,  brewery,  or  distillery,  the  piggery  shoold  commnnicate  with  this  building.  It  should  be 
exposed  to  the  sun,  and,  if  possible,  surrounded  with  a  yard,  in  which  the  pigs  may  be  allowed  to 
go  out  in  separate  divioons.  Lastly,  care  most  be  taken  to  preserve  the  dung  and  urine,  00  that 
no  manure  may  be  lost 

For  the  rest,  the  constmction  of  pfggeriee  belongs  to  rural  architecture.* 

The  sow  during  her  pregnancy  must  be  well  fed,  not  to  excess,  but  in  the  same  manner  as  a  fiit« 
tening  hog,  for  she  will  otherwise  be  liable  to  miscarry.  Above  all,  she  must  not  be  allowed  to 
sulfer  from  hunger  when  her  delivery  is  approaching,  for  such  a  cireomstance  might  induce  her 
to  eat  the  after-birth  and  her  young  ones.  It  is  well  to  be  acquainted  with  the  day  when  concep- 
tion has  taken  place,  because  the  time  of  delivery  may  then  be  calculated  beforshand,  and  the 
necessary  precautions  taken.  The  sow  must  then  be  carefully  watched :  when  «le  is  likely  to 
farrow  in  the  night,  the  swine-herd,  or  the  female  servant  who  looks  after  the  pigs,  should  sit  up 
with  her.  It  is  always  best  to  give  a  separate  sty  to  each  sow ;  or,  at  most,  to  leave  toother  only 
two  which  are  accustomed  to  one  another ;  otherwise  the  young  ones  will  be  in  danger  of  being 
crushed. 

The  sow  must  be  supplied  with  good  litter ;  but  not  in  very  great  quantity,  for  the  pigs  might 
bury  themselves  in  it,  and  be  crushed  to  death,  without  any  fault  on  the  part  of  the  mother.t  The 
young  ones,  as  they  are  bom,  must  be  taken  away,  and  collected  together,  until  the  delivery  is 
over,  and  the  afterbirth  has  come  away ;  this  precaution  is  necessar3r,  to  obviate  the  risk  of  their 
being  crushed  by  the  mother  by  cieepmg  under  her  belly,  while  she  is  suffering  the  pains  of  labor. 

A  quarter  of  an  hour  after  delivery,  or  even  while  the  sow  is  ridding  herself  of  the  after-birdi,  the 
swine-herd  endeavors,  by  gently  scratching  her  belly  and  teats,  to  induce  her  to  lie  down,  and  then 
he  puts  the  voung  ones  near  her.  It  has  been  observed  that  each  socking  pig  has  its  own  pecu- 
liar teat,  and  does  not  willingly  go  to  another ;  and  likewise,  that  the  fore  teau  almost  always  yield 
more  milk  than  the  hinder  ones,  for  the  pigs  which  sock  at  the  ibrmcr  become  larger  than  the  rest 
,  The  smallest  pigs  are  therefore  put  to  the  lore  teats»  so  that  they  may  attain  as  great  a  siae  as  the 
rest 

When  several  sows  ftirrow  at  once,  and  one  of  them  has  but  a  small  number  of  pigs,  she  may 
be  made  to  suckle  some  of  the  young  ones  belonging  to  those  which  have  produced  too  many.^— 
They  must,  however,  be  put  to  ner  before  she  gets  up,  that  she  may  not  be  aware  of  it  The  num- 
ber of  young  ones  often  exceeds  that  of  the  teats ;  in  such  a  case,  if  recourse  cannot  be  had  to  the 
method  jwnt  spoken  oC  the  smallest  pigs  must  be  killed,  that  they  may  be  eaten  as  sucking  pigs 
by  those  who  like  that  dish. 

Bows,  at  their  first  farrowing,  usually  produce  but  few  young  ones;  a  sow  which  brings  forth  a 
great  number  the  first  time  is  highly  valued.  An  old  sow  which  brings  forth  fewer  than  eight 
pigs  at  a  birth  is  not  worth  much.  Those  which  have  verv  low  bellies,  reaching  almost  to  the 
^und,  usually  produce  but  few  piga  in  comparison  with  the  number  wbloh  might  be  expected 
trom  them. 

As  soon  as  the  sow  has  farrowed,  water  containing  ground  batley  Is  given  to  her :  she  most  be 
well  fed  while  suckling,  that  slie  may  give  plenty  of  milk.  She  may  be  fed  upon  sour  milk  and 
■ground  barley,  bran,  and  oil -cakes  wellsoaked  in  water:  all  extraordinary  diet  likely  to  bring  on 
diarrhoea,  either  in  the  mother  or  the  young  ones,  must  be  avoided.  Good  dty  litter  most  be  giv- 
en to  her,  and  often  changed ;  the  quantity,  however,  must  not  be  very  great,  for  fear  of  the 
young  ones  hiding  themselves  in  it 

;  Young  pigs  are  often  castrated  at  the  age  of  two  and  a  half  or  three  weeks ;  but  they  then  grow 
up  weaker,  smaller,  and  higher  on  the  legs,  than  those  upon  which  the  operatbn  is  not  perfonned 
tiU  they  are  six  mooihs  old.  It  is,  however,  less  dangerous  when  performed  eariy :  if  it  be  de- 
ferred, the  males  and  females  must  be  separated,  both  m  the  sty  and  on  the  paatnre,  till  they  have 
.  been  subjected  to  it 

•  Cruel  mistakes  are  often  committed  in  castrating :  these  must  be  carefully  guarded  against,  es- 
pecially in  places  where  the  castrators  of  pigs  are  licensed.  Animals  of  both  sexes  are  sometimes 
impertectiy  castrated :  the  effect  of  this  treatment  is  certainly  to  unfit  them  for  breeding ;  but  they 
nevertheless  retain  the  desire  of  copulation,  and  not  only  beoome  heated  themselves,  but  derange 
the  whole  herd. 

When  pigs  are  to  be  castrated,  they  should  for  four  and  twenty  hours  prerioaaly  be  snpplied 
with  food  in  moderate  quantity,  and  such  as  will  not  swell  in  the  stomach.  Great  care  must  be 
taken  in  choosing  the  animals  to  be  retained  for  breeding. 

The  pigs,  after  castration,  must  be  left  quiet,  and  fed  on  clear  wash,  made  of  linseed-cake  and 
sour  muk,  till  they  get  welL 

It  is  not  difHcuIt  to  wean  pigs,  because  they  begin  to  eat  as  soon  as  they  a»  a  fbrtnig^  oldj — 
Separate  troughs,  lower  and  shallower  than  the  rest,  are  provided  for  the  young  pigs»  unless  they 
are  intended  to  eat  out  of  the  same  trough  with  the  old  ones. 

Each  sty  should  have  a  separate  egress  into  the  pig  yard,  so  that  the  old  and  young  pigs  may 
easU^  be  let  out  and  supplied  with  fresh  water. 

When  the  young  ones  nave  sucked  for  four  weeks,  the  sow  is  let  out  witliout  them,  and  they 
.without  the  sow,  altemately — the  young  pigs,  however,  only  in  fine  weather;  in  this  manner  they 
get  accustomed  to  dispense  with  one  another's  society.  The  mother  is  also  scantiiy  fed,  that  her 
nülk  may  diminish,  and  she  may  repulse  her  young  ones. 

*  A  deseitoCion  of  this  braneh  of  architecture  will  be  fbund  in  GlUy^*'  Anweisung  sur  landwinbachaftUehaa 
■  Baaknntt  Hsnusyeeben  von  Friedeiid"  Bd.  L  Abth.  S,  s.  13,  u.  L  A 

tFor  thiszeason,  the  straw  put  under  the  sow  should  be  more  or  less  cut  [IVcacA  TVoas. 
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Finally,  the  pin  ore  fed  with  a  little  bariey,  to  aceoatom  tbem  to  hard  Ibod,  and  ahaipen  their 
teeth»  a«  it  i«  aaia. 

Weaned  pigpa  are  at  first  auppKed  with  five  meali  per  day ;  when  thev  have  attained  the  a^  of 
nx  weeks»  uiis  namber  ia  reduced  to  four;  after  nine  weeu  they  are  fed  bat  three  timeaper  day, 
like  other  pigs. 

They  are  easily  accnatomed  to  take  their  food  cold ;  this  is  for  the  most  part  advantageoaiy  u 
warm  food  might  injure  them.  When  they  do  not  eat  all  the  food  in  their  troag^  the  remainder 
moat  be  taken  away  and  the  trough  well  cleaned.  A  fireab  supply  muat  then  be  givea  to  tbcin, 
but  in  smaller  quantity. 

8our  milk  is  undoubtedly  the  best  and  most  wholesome  nourishment  for  young  pigs.  When 
there  ia  no  market  for  cheese,  the  most  profitable  mode  of  disposing  of  the  skimmed  milk  is  often 
to  give  it  to  these  animals.  A  pig  eighteen  weeks  old.  fed  on  a  efficient  quantity  of  sour  niflk, 
will  be  larger  than  one  a  year  old  fed  in  a  diflerent  manner. 

After  having  attaized  the  age  of  nine  weeks,  the  young  pigs  must  be  accustomed  to  the  same 
food  as  the  old  ones,  without,  nowever,  being  left  in  tlie  same  sty  with  them.  If  they  have  not 
been  castrated  while  sucking,  the  sexes  must  be  separated  till  that  operation  haa  been  performed. 
The  weakest  of  the  young  pigs  must,  if  possible,  be  kept  apart,  for  the  others  bite  and  keep  tbem 
fiiom  their  food,  and  thus  their  growth  is  stopped. 

In  summer,  swine  are  fed  eitner  on  pasturage  or  in  the  sty. 

In  well  cultivated  countries  it  will  rarely  be  advantageoua  to  have  grass  land  fed  oflT  by  pigs; 
but  in  localities  where  there  are  hoUowa  covered  with  sour  graases,  ntarshy  spot«,  cold,  and  cor- 
ered  with  bushes,  and  a  great  many  ponds — or  where  snaila  are  numerous,  and  the  ground  coo- 
tains  a  large  number  of  worms  and  roots  which  are  agreeable  to  those  animals — there  is  no  better 
nx>de  of  turning  the  pasturage  to  account  Success  is,  however,  mainly  dependent  on  the  em- 
ployment of  a  good  swine-herd,  who  will  take  care  to  select  a  proper  spot  for  the  animals  st  each 
moment  of  the  day,  and  for  every  change  of  temperature.  At  noon  they  must  be  sheltered  from 
the  sun,  and  taken  home,  if  no  shelter  can  be  found  in  the  fields.  The  first  pasturage  on  the  stob- 
ble  cannot  be  consumed  in  anv  manner  more  advantageously  than  bv  pigs,  because  they  awil 
themselves  of  the  seed  which  haa  fallen  on  the  ground.  Moreover,  they  crop  the  planta  which 
they  find,  and  tear  up  roots  not  eaaily  destroyed  by  the  plow— the  »turn  fvicaritk,  mr  example, 
which  cannot  well  be  destroyed  by  any  other  means.  They  almost  clear  the  soil  of  insects,  worm 
and  mice.  Where  root-crops  are  cultivated,  they  also  find  abundant  nourishment  on  the  6eld 
after  the  crop  baa  been  taken :  there  i«  ix)  better  way  of  disposing  of  the  residue. 

But  when  pasturage  is  acanty,  they  always  re<^uire  a  liule  additional  food  at  night  and  n 

In  establiahmenU  possessing  large  dairies,  swme  are  house-fed  during  summer.  This 
a&rda  a  means  of  disposing  or  the  sour  milk,  as  well  as  of  kitchen  and  garden  refuae,  tailing  com, 
and  similar  matters,  which  tor  this  purpose  are  mixed,  and  allowed  to  turn  slightly  eour.  Bat  the 
best  nourishment  for  house-fed  pigs  in  summer  consists  of  green  lucerne  given  to  them  just  u  it » 
mown,  or  chopped  and  mixed  with  whey,  or  slightlv  sour  milk.  But  pigs  thus  fed  must  have  the 
range  of  a  spacious  yard,  in  which  they  can  find  clean  water,  or  they  muat  be  taken  to  a  place 
where  water  is  at  hand  for  them  to  drink  and  bathe  in. 

The  feeding  of  pigs  in  winter  may  be  found  advantageous  either  in  breweries,  distilleriei,  isd 
large  dairies,  or  where  root-crops  are  cultivated  in  large  quantitiea.  In  large  dairies  the  greaieit 
deficiency  of  food  usually  occurs  at  the  beginning  of  winter.  The  pigs  may  then  be  fed  on  mar 
milk  mixed  with  water;  and  supplementary  food  maybe  found  in  kitchen  refuse,  bran,  mill-doM, 
aiftinga,  and  the  seeds  of  weeds  which  have  been  separated  from  the  corn :  these  are  given  to  the 
pigs  eiüier  ground  or  soaked  in  warm  water.  If  cows  be^  to  calve  at  a  time  when  scarceh  aaj 
cheese  is  made,  a  portion  of  the  milk  may  be  disposed  of  in  this  manner.  Moreover,  when  nllow 
crops  are  cultivated,  there  can  be  no  deficiency  of  winter  food,  particularly  when  advantage  is 
taken  of  the  several  kinds  of  refuse  iust  mentioned. 

Good  grain  is  usually  too  dear  to  be  given  to  pigs.  These  animals  must,  however,  be  well  M, 
or  they  will  yield  no  return.  By  good  feeding,  a  first  year's  pig  may  be  raised  to  the  valae  of 
one  wnich  is  two  years  old ;  and  we  have  only  to  consider,  farther,  whether  it  is  advantageous  to 
give  in  one  year  the  quantity  of  food  which  would  suffice  for  two. 

In  arranging  his  system  for  the  breeding  and  fattening  of  pigs,  the  cultivator  should  determioe 
beforehand  wnat  breed  he  can  most  easily  dispose  of  m  his  own  country,  and  what  market  be 
wfil  be  likely  to  find  for  each  variety.    The  following  kinds  may  be  disposed  of: 

(a).  Weaned  pigs»  in  countries  where  there  are  a  great  many  small  cultivators  and  gardeoen 
who  keep  a  cow,  and  can  send  their  pigs  to  grass. 

{b).  Alter  harvest  piga.  which  have  attained  half  their  growth,  or  are  leas  dian  a  year  old.  may 
be  sold  to  persona  wno  fotten  a  pair  of  these  animals  for  their  own  use,  and  prefer  those  of  mia- 
dliug  size,  because  they  are  cheaper. 

(e).  Full-grown  pigs,  either  to  brewers  and  brandy  distillers  in  towns,  or  to  establiafameDti 
which  have  a  large  quantity  of  refuse,  or  can  procure  it  in  their  own  neighborhood ;  or  generali/ 
to  all  those  who  ao  not  concern  themselves  with  the  breeding  of  swine,  but  3'et  possess  the  meao> 
of  fottening  them. 

(d).  Half-fattened  pigs,  to  pork-butchers  at  all  aeasons. 

(e).  Piga  completely  fattened,  to  household  establishments^  both  in  town  and  country,  at  (^tv^ 
mas. 

In  formmg  establisfamenU  for  the  breeding  and  fottening  of  swine,  great  additional  secoritj  n 
obtained  by  determining  beforehand  which  of  the  five  preceding  dasscs,  and  how  many  of  ÖA 
olaai^  are  to  be  maintained  and  sold.  These  pigs  must  then  be  sold  at  the  price  which  tbey  wiD 
fetch.  By  keeping  the  young  ones  longer  than  is  consistent  with  the  system  of  the  estabUnimeot 
because  we  are  dissatimed  with  the  price  ofiered  to  us,  we  shall  most  likely  be  embarrasaed  far 
want  of  food,  and  ultimately  obliged  to  sell  them  at  a  still  lower  rate.  Indeed,  farmers,  afier  keep-  I 
ing  their  pigs  for  a  long  time  under  these  cireumstance%  have  often  been  compdied  to  send  theä  I 


to  market  It  u,  doxibüese,  tiDpleasant,  after  having  obtained  the  price  of  three  rix-dollan  for 
weaned  pigs  in  one  year,  to  be  obliged  to  acU  them  for  eight  groachen  in  the  next — a  circum- 
fltancc  woicb  I  have  known  to  occor  several  times;  bat  we  mast,  nevertheless^  make  ap  oar 
minds  to  the  loss,  If  the  general  plan  of  oor  establishment  require  it 

When  sacking-pigs  arc  not  sold,  matters  arc  asaaJly  arranged  so  that  the  yoang  ones  bom  hi 
■pring  may  be  kept  cither  for  breeding  or  lor  fattening  in  the  following  aotamn,  and  those  bom  in 
April  to  be  sold  for  fattening  when  they  are  a  year  old. 

jPall-grown  pigs  are  the  best  adapted  for  fattening.  A  pig  of  good  breed,  and  well  fed,  may 
reach  his  fall  growth  in  a  year.  Bat,  generally  speaking,  they  do  not  arrive  at  this  stage  till  two 
or  even  three  years  old.  It  is  common  in  England,  though  not  in  this  country,  to  feed  pigs  in 
tammer  on  fodder-plants,  such  as  clover,  lucerne,  tares,  buckwheat,  and  sparry.  For  tins  pur- 
pose, the  pigs  are  either  turned  into  the  fields,  or  fed  in  the  sty  or  in  permanent  enclosures.  The 
^reen-meat  jast  spoken  of  is  cut  up  like  cabbases,  and  mixed  with  various  kinds  of  refuse  proper 
nir  feeding  pigs :  the  whole  is  then  placed  in  large  walled  reaervoira,  salted,  pressed,  and  left  to 
turn  sour.    The  pigs  arc  fed  on  it  in  autumn,  and  get  very  fat 

In  large  dairies,  milk  may  be  used  for  feeding  pigs,  even  if  they  are  not  bred  on  the  farm. — 
These  animals  are  fed  either  on  sour  milk  or  whey:  many  farmers  are  of  opinion  that  the  former 
may  be  used  for  this  purpose  more  profitably  than  for  making  cheese.  It  is  certain  that  pi^s  fed 
in  this  manner  soon  attain  ronsidenible  weight  provided  that,  toward  tlie  end  of  the  fattenmg,  a 
little  ground  barley  is  put  into  the  diluted  milk  to  thicken  it  The  flesh  of  these  pigs  is  excellent 
Bat  when  the  fattening  has  been  begun  in  this  manner,  it  must  be  continued :  for  all  other  kinds 
of  food  would  diminish  instead  of  increasing  the  weight  of  the  animals.  Groand  com  can  be  osed 
OIÜV  as  a  supplementary  aliment 

When  large  quantities  of  root-crops  are  raised,  they  may  oflcn  be  very  profitably  used  for  fiü- 
tcning  swine.  At  the  present  day,  potatoes  are  most  commonly  used  for  this  parpose ;  they  are 
asoally  steamed,  mashed,  and  mixed  with  water.  Pigs  will  readily  eat  raw  potatoes  for  a  short 
time,  and  in  moderate  quantity ;  but  soon  take  a  dislike  to  them  when  fattening.  When  the  fat- 
tening is  nearly  finished,  a  little  ground  com  is  added  to  the  potatoes  to  complete  it  Some  per- 
sons toink  carrots  better  than  potatoes  for  fattening ;  pigs  willingly  eat  them  raw,  and  thrive  well 
upon  them.    The  flesh  of  hogs  thus  fed  is  said  to  be  particalarly  firm. 

If  pigs  are  to  be  fattened  entirely  on  the  refuse  of  the  brewery,  it  must  be  given  to  them  in  very 
large  quantities.  They  gain  flesh  rapidly  at  first,  but  do  not  become  good  bacon-hogs  unless  sup- 
plied with  more  substantial  food  toward  the  end  of  the  fattening.  This  refuse  is  of  netter  quality 
when  small  beer  is  not  extracted  from  it    It  must  be  kept  under  water  to  prevent  it  from  heating. 

The  refuse  of  the  brandy -distillery  is  more  substantiaJ,  and  better  adapted  for  fattening,  than 
that  of  the  brewboase.  According  to  Neuenhakn^  eight  Nordhausen  scbefliels  (equal  to  about  six 
of  BerUn),  used  daily  in  the  still,  will  supply  food  for  fifty  hogs:  this  author  remarks,  however, 
that  it  is  better  to  keep  below  than  above  the  full  number—the  loss  occasioned  b^  leaving  a  por- 
tion unconsuroed  not  being  nearlv  so  great  as  that  which  arises  fi:om  a  deficiency  m  the  supply. — 
At  first  this  refuse  must  be  mixed  with  water,  aa  the  hogs  wül  otherwise  refuse  it ;  in  fact,  it  makes 
them  giddy  and  unable  to  keep  then-  feet;  afterward,  the  quantity  of  the  food  is  gradually  in- 
creased, till  they  arc  completely  accustomed  to  it.  Neuenhahn  says  that  the  refuse  of  the  brandy- 
distillery  cannot  be  given  to  the  pigs  too  warm,  or  too  soon  after  its  removal  fit)m  the  still ;  and 
that  it  never  makes  them  hot ;  bat  on  the  contrary,  when  allowed  to  get  cold  and  stale,  it  is  rather 
injurious  than  beneficial  to  them.  On  the  other  hand,  I  have  been  assured  by  many  experienced 
distillers  who  fatten  large  numbers  of  hogs,  that  it  requires  gi^at  attention,  and  the  employment 
of  a  man  on  whose  care  we  can  rely,  to  prevent  the  refuse  being  given  to  the  animals  while  too 
warm,  for  it  then  injures  and  retards  them  to  a  great  extent  It  must  bo  |pvcn  sometimes  thick, 
sometimes  thinned  with  water,  in  order  to  keep  up  the  appetite  of  tlie  animals. 

The  residue  of  the  manufacture  of  starch,  the  products  of  the  various  washmgs  which  this  prep- 
aration involves,  and  the  refuse  of  wheat  are  &r  superior  to  brewers'  and  distillers'  refuse.  Hogs 
fed  upon  these  articles  fatten  more  quickly,  produce  firmer  flesh,  more  substantia]  bacon,  and  a 
greater  Quantity  of  lard.  At  first  tlie  animals  eat  these  matters  with  great  avidity,  and  often  to 
excess ;  m  that  case,  they  refuse  them  after  a  time.  The  quantity  must  therefore  be  carefuDy  reg- 
nlatcd,  and  the  troughs  kept  veiy  clean.  If  this  mode  of  feeding  be  used  alternately  with  one  of  a 
different  nature,  the  fattenmg  will  be  effected  witli  greater  certainty.  The  quantity  of  this  refuse 
collected  at  once  is  often  greater  than  can  be  consumed  at  the  time :  it  is  difficult  to  preserve,  be- 
cause its  animal  portions  soon  patrefy.  The  only  mode  of  preservation  is  to  dry  It,  make  it  into 
cakes,  and  bake  it 

Cora-feeding  cannot  be  really  ad%'antagcoas.  excepting  in  a  limited  number  of  cases.  It  is, 
however,  frequently  resorted  to,  and  in  various  ways.  According  to  observations  of  the  English, 
a  good  hog  faicroases  in  flesh  from  9  to  10  lbs.  for  every  bushel  of  grain,  half  barlo^',  half  peas,  tliat 
he  eats;  or  firom  14  to  15  lbs.  per  Berlin  scheffel;  hence  we  may  calculate  how  fiir  corn-fattening 
can  be  profitable.    Grain  is  given  to  pigs  in  the  foUowin^gf  ways: 

(a}.  Grade  and  diy.  The  animals  cnew  and  braise  it  very  well ;  but  thcv  must  be  well  sup- 
plied  with  water.  Pigs  have  sometimefl  had  their  stomachs  burst  after  eating  to  excess  of  Üiis 
rood ;  it  must,  therefore,  be  given  A^-ith  gi^at  caution. 

ib).  Grain  soaked  in  water  cannot  well  be  injurious ;  bat  it  has  been  often  remarked  that  swine 
will  not  eat  mach  of  this  food.  If  it  can  be  dried  again,  after  germinating,  or  made  into  mak,  it 
will  be  improved.  It  may  also  be  left  to  tam  soar,  and  will  then  be  more  aseful  and  agreeable 
to  the  animala  ** 

{c).  Grain  burst,  by  boiling,  is  particalarly  naefiil  for  fattening:  this  method  saves  the  expeoae 
which  woold  otherwise  be  requisite  tnr  grinding  the  com :  it  will  not,  however,  effect  any  saving, 
onleM  foel  be  cheaper. 

(J).  Groand  com  ia,  however,  the  beat  and  most  tnutworthy  food.  Swine  are  rarely  cloyed 
with  it  when  properly  given  to  them.  It  should  be  soaked  hi  water  some  time  before,  then  mixed 
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with  a  larger  quantity  of  water,  and  well  mashed,  so  that  none  of  it  may  remain  in  lamp*,  for  diat  ' 
woaid  probably  bring  on  indigestion  and  other  disorders.    The  com  sbonld  not  be  soaked  in  bofl- 
ing.  but  in  tepid  or  cold  water.    When  pigs  are  fed  on  groand  com.  it  is  nsual  to  give  them  to- 
ward evening  a  little  grain  in  its  natural  state ;  this  is  said  to  keep  op  their  appetite. 

Of  grain,  properly  so  called,  barley  is  by  most  persons  considered  as  tbe  most  advantageoas  far 
■wine;  others  prefer  oats;  bat  pulse,  such  as  peas,  tares,  and  beaus,  are  much  more  eflBcacious; 
only  when  pies  are  to  be  fattened  on  them,  they  mntA  not  preyiouslv  be  fed  ground  barley  ak»e, 
for  they  will  then  refuse  the  pulse.  If  the  latter  are  to  be  aflerward  given  alone,  small  quantities 
of  them  must  from  the  beginning  be  mixed  with  the  barley ;  but  pigs  not  yet  accustomed  to  bir- 
ley  willingly  eat  pulse,  whether  bard,  soaked,  boiled,  or  ground.  According  to  experiments  mide 
in  England,  pulse,  especially  peas,  fatten  much  more  easily,  and  are  more  agreeable  to  swine, 
when  slightly  sour. 

In  general,  fattening  with  sour  dough  is  commonly  extolled  as  cheaper  and  quicker  than  that 
produced  by  grain.  Ground  com,  or  coarse  meal,  is  mixed  with  wami  water  in  a  pail,  and  made 
mto  a  paste ;  yeast  is  then  added,  and  the  whole  kept  at  a  somewhat  high  temperature :  in  twehe 
hours  It  becomes  sour.  A  portion  of  this  sour  dough  is  then  mixed  with  water,  to  form  a  thick 
mash  for  the  pigs.  When  tbe  dough  is  nearly  finished,  a  fresh  portion  of  meal  or  ground  core  is 
added  to  the  remainder.  This  masn.  made  of  sour  dough,  is  much  relished  by  the  pigs ;  it  is  like- 
wise wholesome  and  refreshing  to  them.  But,  when  given  alone,  it  pervee  only  to  nil  them  up: 
it  causes  them  to  gain  rapidly  in  flesh ;  but  the  meat  is  light  and  flabby,  and  the  quantity  of  lard 
and  bacon  smalL  It  is  better,  therefore,  to  add  to  it  every  day  a  quantity  of  unground  gram,  espe- 
cially peas.    ■ 

Some  persons  profess  to  have  been  wenderfully  successful  in  fattening  their  pigs  on  bread  — 
The  bread  for  this  purpose  is  made  of  coarse  barley  or  rye  flour;  it  is  cut  into  pieces,  dried  in  tbe 
oven,  then  soaked  in  water,  and  ^ven  In  the  form  of  a  thick  mash.  When  soaked  in  sour  milk 
or  whey  instead  of  water,  it  is  said  to  surpass  all  other  kinds  of  food  in  the  quickness  and  eiBcscy 
with  which  it  fattens. 

I  consider  maize  as  superior  to  all  other  kinds  of  grain  for  fattening.  It  produces  veiy  solid 
flesh,  and  gives  firmness  to  the  bacon.  Swine  are  veiy  fond  of  it  With  us  it  is  seldom  used  ex- 
cepting to  complete  the  fattening,  each  pig  being  supplied  night  and  morning  with  a  handfnl  or 
•0  of  maize-seed :  tbe  quantity  of  fat  is  thereby  greatly  increased.  Whole  ears  of  maize  ma^, 
however,  be  thrown  to  tbe  pigs :  they  know  very  well  how  to  extract  the  seed.  This  practice  is 
very  general  in  Hungary,  where  large  numbers  of  Moldavian  pigs  are  thus  brought  to  toe  higbeH 
state  of  fatness,  and  aflerward  sold  in  Vienna. 

In  fattening  pigs,  the  following  rales  must  also  be  observed : 

These  animals  are  more  inclined  than  any  others  to  over-eat  themselves,  and  dien  they  ire 
•mach  retardeTl.  Hence,  it  is  always  better,  if  one  extreme  must  be  incurred,  to  give  them  too  lit- 
tle than  too  much.  If  they  are  attacked  with  indigestion,  they  must  be  kept  without  food  for  faar 
and'twenty  hours,  and  tlien  a  few  handfuls  of  unground  com,  with  a  little  salt,  must  be  given  to 
them  six  hours  before  resuming  the  ordinary  food. 

fiwine  eat  a  great  deal  when  first  put  to  fatten,  but  much  less  when  fat  The  most  nulritioai 
and  substantial  food  is,  therefore,  commonly  reserved  for  die  end  of  the  process.  Many  farmery 
however,  particularly  in  England,  think  that  these  animals  should  at  first  be  supplied  with  very 
•süb^tantiaf  food,  in  order  to  increase  their  vital  energies :  then  with  a  lai^r  quantity  of  some  leu 
nutritious  kind  of  aliment ;  and,  finally,  with  that  in  which  the  nutritive  power  is  most  ooncea- 
trated.  . 

It  has  ^nerally  been  found  useful  to  give  pigs,  from  time  to  time,  half  an  ounce  of  pounded  la- 
timony,  either  upon  their  solid  food  or  in  sour  milk.    This  medicine  not  only  maintains  their  appe-  i 
tite  and  facilitates  digestion,  but  also  preserves  them  from  leproqr.    It  may  be  given  evciy  week 
or  fortnight»  especially  when  the  pigs  appear  dull  and  lose  their  appetite. 

The  space  in  which  pigs  are  shut  up  should  be  rather  small ;  they  will  be  more  quiet  and  peaoe- 
sAflei>in«Q«sequence.  If  however,  there  dhould  be  among  them  one  that  is  weak,  sickly,  and  ill- 
Hitnsvied  by  .the  rest,  he  must  be  immediately  removed  from  them,  or  they  will  kill  him.  When 
pigs  are  hungry,  they  are  apt  to  bite  one  another ;  but,  when  well  fed,  they  are  quiet  enough.  It 
is  best,  however,  to  divide  the  troughs  into  separate  portions,  placing  before  each  a  board  wiik 
«lotches  in  it  just  larffe  enough  for  a  pig  to  put  his  head  through. 

The  strictest  regularity  should  also  be  observed  in  the  hours  of  foeding. 

It  is  of  great  Importance  to  keep  pigs  as  clean  as  possible,  and  give  them  dry  Utter,  Balhiog 
twice  a  week  accelerates  their  fattening  and  makes  them  more  quiet 

It  only  remains  to  speak  of  fiatenmr  in  the  woods.  Swine  tho9  fed  never  attain  the  highest  de- 
gree of  fatness ;  acorns,  however,  make  their  flesh  and  bacon  verv  firm ;  beech-mast,  on  tbe  coo- 
Irary,  produces  flabby  muscle  and  unsound  fat,  which  rans  when  heated. 

Swine  should  be  kept  in  the  woods  day  and  night,  and  be  provided  with  proper  coverinff  <k 
«heiter.  If  brought  home  at  night,  or  at  liberty  to  return,  they  get  heated  and  lose  alt  that  they 
have  gained  in  the  day.  Fattening  in  the  woods  is  doubtless  the  cheapest  of  all  methods,  but  there 
Is  not  always  a  sufficient  quantity  of  food.  If  the  pigs  do  not  quickly  arrive  at  a  certain  degree  of 
fttness,  they  derive  but  small  advantage  from  this  mode  of  feeding,  for  want  of  rest  and  wansifa- 

When  pigs  are  accustomed  to  pasturage,  that  of  the  woods  Ib  alwa^'S  preferred  by  them.  It  v 
indispensable,  however,  that  they  have  a  proper  supply  of  water. 


SHEEP. 

'  The  management  of  sheep  has  sometimes  been  too  much  decried,  sometimes  too  much  extolled, 
In  comparison  with  that  of  other  domestic  animals.  Leaving  out  of  conslderatkin  those  peculiai> 
^ties  of  situation  which  must  always  afliect  the  profit  to  be  derived  from  one  species  or  the  other,  ft 
'will  be  found  thai  thefar  profit  has  always  been,  in  a  great  measure,  determined  bf  eirenm»i«^ 
!ai^  the  mereanUU  ctreum$lance$  resoltmg  from  them.    Farther,  it  is  andeniable  thai  die  ptftie- 


nlw  care  and  attention  devoted  to  one  kind  of  live  stock  or  another,  Bave  alao  ^eaUy  contribated 
to  the  profit  derived  from  it  It  is  generally  acknowledged  that  cattle  of  any  kind,  when  well  fed 
and  looked  after,  repay  much  more  fully  the  judicioaa  oatlav  incurred  for  their  maintenance,  thait 
ill-kept  animals  repay  the  niggardly  expenditure  which  toe  owner  is  obliged  to  bestow  upon 
them.  Profit  is  derived  only  irom  the  excess  above  that  which  is  absolutely  necessary :  the  quan- 
tity of  nourishment  which  just  keeps  an  animal  alive  is,  to  a  certain  extent,  lost  It  is  tor  this  rea* 
son  that  the  flocks  of  sheep,  formerly  so  badly  fed,  yielded  no  profit;  and  that  in  the  opinion  of 
most  farmers,  fodder  and  pasturage,  notwithstanding  their  trifling  value,  were  abaolatelv  lost  qpon 
these  anhnals,  which  conseqaently  owed  their  preservation  to  nothing  but  the  urgent  demand  for 
the  manure  obtained  by  folding  them  on  the  land.  But  when  attention  was  aroused  to  the  profit 
yielded  by  improved  sheep,  and  greater  care  and  better  food  were  bestowed  npon  them,  larger 
returns  were  soon  obtained,  while,  at  the  same  time,  the  breed  was  improved.  The  profit  derived 
Srom  sheep  then  became  so  great  that  they  were  soon  more  highly  prized  than  homed-catilc  and 
the  dairy — which,  in  fact  were  decried.  Unformnately,  there  were  but  few  rural  establislimenta 
capable  of  properly  maintaining  these  two  kinds  of  live  stock  at  once ;  ao  that  one  was  sure  to 
saner  by  the  preference  given  to  the  other,  and  the  breed  declined  more  and  more. 

Commeroial  circumstances,  which  themselves  depend  on  politics,  have  for  some  years  favored 
the  rearing  of  sheep,  by  raising  considerably  the  price  of  wool.  Hence,  throughout  almost  all 
Europe,  animals  of  this  kind  are  more  highly  prized  by  farmers  than  homed-catüe ;  and,  thoogh 
this  hicrh  estimation  has  been  excited  bjr  the  merino  breed  alone,  it  nevertheless  exerts  more  or 
less  inflnence  on  the  ordinary  races,  ana  causes  them  to  rise  in  price. 

It  is  almost  univemlly  admitted  that  ten  sheep  cost  as  much  as  one  core,  whether  pastured  or 
■tall fed.  This  proportion  was  originall]^  based  on  the  kinds  of  sheep  and  cows  maintained  in  the 
north  of  Germany,  both  of  which  were  in  the  most  miserable  state.  The  same  proportion  aeem^ 
however,  to  hold  good  when  both  races  are  improved  together ;  for  good  sheep,  as  well  as  good 
cows,  require  twice  as  much  food  as  bad  ones,  whether  at  pasturage  or  in  the  stall.  Even  if  the 
quantity  of  food  consumed  bjr  sheep  does  Increase  with  the  improvement  of  the  breed  at  the  same 
rate  as  with  cows,  the  proportion  is,  nevertheless,  kept  up  by  accessory  expenses  and  add  itional  risk« 

IC  dien,  in  localities  wnere  these  two  species  of  live  stock  can  be  equally  well  maintained,  it  be 
asked,  "Which  kind  ought  the  farmer  to  increase  or  diminish,  to  the  detriment  of  the  one  or  the 
advantage  of  the  other  7"  the  question  will  usually  be  answered  bv  die  reply  given  to  the  follow» 
ing :  "  which  will  yield  the  greater  profit,  ten  sheep  or  one  cow  f '  Thia  question  cannot  be  an- 
swered in  general  term«,  but  is  easily  resolved  in  each  particular  case,  even  by  a  very  superficial 
calculation.  Among  other  consideradons,  temporary,  occurrences  have,  at  the  preaent  day,  con- 
aiderable  influence  on  this  matter ;  their  indications  must,  undoubtedly,  be  attended  to,  thoogh 
not  to  such  an  extent  as  to  preclude  the  possibiliw  of  altering  the  proportions  between  our  seven! 
kinds  of  live  stock  according  to  the  manner  whicn  cbrumstances  may  render  advisable. 

The  proportion  which  for  the  laat  ten  years  has  subsisted  between  the  price  of  meat  and  butter 
on  the  one  hand,  and  that  of  wool  on  the  other,  thoogh  both  have  been  very  high,  has  decidedly 
nven  the  advantage  to  tke  aheep  over  the  dairy,  when  both  sheep  and  horned-cattle  have  been 
led  upon  paatures  equally  well  adapted  lo  either.  But  this  is  not  the  caae  when  cows  are  stall-fed, 
for  this  mode  of  feeding  saves  so  large  an  extent  of  ground,  which  must  otherwise  be  used  fi>r 
pasturage,  that  the  equality  in  the  net  mroduce  of  the  soil  is  rUstablished  by  it.  But  thou^  stldl- 
reeding,  which  is  much  better  adapted  for  horned-cattle  than  for  sheep,  should  even  strike  die 
balance  in  favor  of  the  former,  it  would  still  not  follow  that,  under  existing  cireumstance«.  the 
number  of  sheep  should  be  diminished ;  on  the  contrary,  it  ou^ht  rather  to  be  inereatcd,  because 
the  stall-feeding  of  homed- catUe  save*  a  quantity  of  pasturage  whidi  cannot  be  turned  to  account 
in  any  other  manner. 

An  acQuaintance  with  the  various  and  beautiful  breeds  of  sheep  to  be  found  in  various  parts  of 
the  world  is  an  interesting  subject  of  natural  history,  but  does  not  belong  to  the  science  of  Agri- 
culture. I  sliall  not  therefore,  speak  of  the  races  met  with  in  the  distant  parts  of  Europe.  The 
several  breeds  peculiar  to  Great  Britain  are  mentioned  in  my  "  English  Agriculture."  On  thia 
matter  the  reader  may  also  consult  Culley's  "  Observations  on  Live  Stock,  containing  Hfnts  tor 
choosing  and  unprovlng  the  best  Breeds  of  the  most  Useful  kinds  of  Domestic  Animals."  Lon- 
don, 1786 ;  evo. 

I  shall  here  content  myself  with  speaking  of  those  which  are  found  hi  Germany,  whether  es- 
tablished there  fixim  the  remotest  times  or  Utely  introduced. 

There  are  four  principal  varieties,  viz. : — 
la).  The  sheep  of  the  landes  or  heaths. 
\b\.  The  breed  of  the  marches  or  low  conntrica. 
fcf.  The  ordinary  native  breed. 
\d).  The  merinocs. 

The  sheep  of  the  landes  are  small ;  they  are  scarcely  found  anywhere  exoepting  on  the  landea 
of  Lüneburg  and  Bremen.  They  would 'not  be  profitable  in  other  ooantriea ;  mdeed,  they  would 
scarcely  be  able  to  live  elsewhere,  for  they  feed  almost  wholly  on  furse,  and  soon  become  exceia- 
ivcly  fat  and  lose  their  health  when  put  upon  richer  pasturage.  All  sheep  of  thb  breed  have 
horns;  they  are  seldom  quite  white,  but  my,  brown,  or  black.  Their  wool  ia  geneiafiy  ooaite 
and  harsh  to  the  touch;  some,  however,  have  finer  wool,  and  others,  among  their  long,  ooerae 
wool,  have  alao  a  shert,  fine  sort  which,  however,  is  difflcnlt  to  aepaxate.  They  are  uauaJly  aboni 
twice  in  the  year :  first  toward  8t  John's  day,  when  a  rum  will  give  fVom  9  lbs.  to  3lbsu  oif  woel. 
a  wether  from  9  lbs.  to  3)  lbs.  and  a  ewe  ftom  lib.  to  1}  lb. ;  and  secondly,  about  Mtebaelmaa  r 
at  this  tinae,  however,  they  are  not  shorn  so  close  to  the  body,  and  the  ouantity  of  wool  oibtained 
ia  scarcely  a  third  of  that  cut  off  at  the  first  shearing.  Thia  wool,  enpeciallv  the  abort  kind,  is  used 
in  die  mapufhcture  of  common  hats ;  coarse  smlb  are  also  made  of  it  particnlarlv  a  tisane  of  wool 
and  other  articles  mixed  together.  Frequendy  also  there  is  a  large  demand  for  it  ia  foreign 
tries,  for  the  manufacture  of  sailon*  ooai»  and  cloth  list 
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Sbeep  of  this  breed  yield  a  very  dmaU  remm ;  bat  in  their  native  countries  thej  coat  acarcdy 
anything,  living  almost  wholly  on  farse  both  in  winter  and  summer.  They  sciat«^  away  die 
snow  to  get  at  this  plant,  and  when  it  is  too  deep  to  enable  them  to  do  this,  the  snow-plow  is  oaed 
to  clear  a  psssage  for  them  to  obtain  their  food.  Dry  fnrze  is  also  given  to  them  in  tbe  stall  or 
under  sheds,  where  it  is  usaallv  spread  out  for  them,  together  with  a  uttle  horse-dimff.  If  a  Kids 
bnckwheat-straw  be  given  to  them  from  time  to  time,  it  is  only  as  a  relish.  Some  farmers^  how- 
ever, give  a  little  bncKwheat-seed  to  the  ewes  at  lambing  time,  and  a  little  hay  to  the  Iambs.  Not- 
withstanding the  hardiness  of  this  race  of  sheep,  they  cannot  endure  passing  the  night  in  open 
pens. 

Their  weight  is  very  small ;  a  tolerably  good  wether  yields  only  about  30  lbs.  of  net  fleih. 
Their  flesh  is  rich,  of  delicate  fibre,  savoiy,  and  pleasant  to  tbe  smell. 

This  race  of  sheep  has  been  crossed  wiiji  the  ordinsxy  native  breed,  and  has  produced  an  inter- 
mediate variety  called  half-bred:  this  mixed  breed  presents  no  advantage;  it  requires  better 
feedihg  both  in  the  stall  and  at  pssturage ;  without  ttiis  it  will  degenerate ;  and,  nevertfaelesa  it 
yields  very  little  more  than  the  pure  breed  of  the  landes. 

TTie  sheep  of  Che  marches,  or  low  countries,  odierwise  called  the  Friesland  breeds  include  kt^ 
eral  varieties,  all  of  which  seem,  however,  to  spring  fiom  a  common  stock,  and  to  have  been 
merelychanged  by  the  care  and  ibod  bestowed  upon  them,  and  the  choice  of  individuals  for  breed- 
ing. Those  of  the  most  fertile  districts  are  very  large  and  fat ;  they  may  be  raised  to  a  weicht  of 
120  lbs.  net  flesh,  or  even  more.  Their  wool  is  thica,  of  various  degrees  of  delicacy  and  sottaeai. 
never  frizzled,  but  smooth,  and  fit  for  combing.  They  yield  on  the  average  10  lbs.  of  wool  wheo 
fed  on  very  rich  pastures ;  the  smallest,  however,  give  out  6  lbs.  or  7  lbs.  This  wool  is  very  ns»- 
fill  for  the  manufacture  of  certain  kinds  of  stufl;  especially  stockings,  whether  knit  or  woven ;  bat 
it  is  not  good  for  cloth-making. 

The  ewes  of  this  breed  bring  forth  sometimes  two,  sometimes  three,  lambs  at  a  birth ;  some 
have  been  known  to  produce  even  more.  The  varie^^  of  smaller  size  and  bone  Iktten  easily , 
they  are  fit  for  killing  at  the  age  of  two  years.  They  give  plenty  of  milk,  which  is  ofken  drawn 
from  them.  I  have  known  ewes  of  this  breed,  not  even  of  the  laigcr  variety,  to  yield  eveiy  dsy 
a  quart  of  mük,  which  was  pronounced  by  judges  to  be  of  excellent  quality. 

These  sheep  then  might  be  expected  to  be  very  profitable ;  all  thb^s  considered,  however, 
they  are  not  so,  in  reality ;  for  in  proportion  to  their  produce  they  require  very  substantial  pas- 
turage and  feeding.  But  few  ot  them  are  therefore  maintained,  and  those  only  in  countria 
where  they  can  be  fed  on  pastures  of  which  no  other  ase  can  be  made.  In  lowlands  protected  by 
dikes,  these  animals  graze  on  the  dikes  and  beyond  them.  Wh<m  they  are  to  be  mttened  they 
are  allowed  to  go  among  the  other  cattle  on  fattening  pastures,  or  placed  in  grass  fields  which  are 
not  fit  for  other  animals,  but  are  used  as  meadows,  and  require  to  be  left  at  rest  for  a  year,  and 
improved  by  sheep-folding.  The  aheep  eat  off  the  old  grass,  though  it  may  be  mixed  -with  rashes; 
the  meadow  is  greatly  improved  by  this  treatment  The  animals  are  seldom  attacked  with  waieiy 
cachexia  while  on  the  pasture ;  if  they  are,  they  must  immediately  be  sent  to  the  daoghter- 
house. 

Sheep  of  this  breed  may  be  everywhere  maintained  by  good  stall-feeding  on  clover :  but  fix« 
various  trials  which  have  come  to  my  knowledge,  this  mode  of  feeding  appears  to  be  too  coady 
in  proportion  to  the  return.  The  only  variety  (n  the  race  which  seems  to  be  profitable  is  a  small 
kind,  with  very  thin  bones,  fed  on  very  rich  and  upland  pastures.  This  variety  has  perhaps  been 
produced  by  crossing.  The  others  are  met  with  in  almost  all  low  countries,  and  are  thought  by 
some  persons  to  have  sprang  from  the  ordinanr  native  breed,  gradually  improved  fay  rich  paator- 
age.  To  me  this  opinion  appears  totally  unioimded.  I  raüier  think  that  they  came  origniaUy 
from  the  banks  of  the  Rhine  and  Elbe,  and  have  thence  been  transplanted  into  the  countries  where 
they  are  at  present  found 

The  ordinary  German  sheep  exhibit  several  varieties,  but  nevertheless  appear  to  have  a  oon- 
mon  origin.  The  various  degrees  of  attention  bestowed  on  their  breeding  and  maintenance,  ap* 
pear  to  Be  the  sole  cause  of  the  observed  difierences,  which,  though  now  hereditaiv,  would  stxn 
change  if  the  animals  were  otherwise  fed.  In  all  parts  of  Germany  where  sheep  have  for  some 
time  Seen  treated  with  oara  and  fed  on  good  pasturage,  especially  on  the  mountams,  tbe  breed  ii 
found  to  be  superior,  even  in  quality  of  wool,  to  that  of  places  where  they  are  scantily  fed,  and 
treated  as  mere  occasional  accessories. 

In  Lower  Saxony  there  is  a  particular  variety  distinguished  by  the  name  of  the  Flemiflh  or 
Bliine  breed.  But  this  variety  has  preserved  its  pecoliar  characteristics  in  those  places  only  whsre 
it  has  received  the  very  best  food  and  most  unremitting  attention ;  where  this  nas  not  lleen  tbe 
case,  I  do  ndt  think  that  it  differs  perceptibly  from  our  Pomeranean  and  Prussian  breed.  It  wooM 
be  worth  while  to  examine  the  various  gradations  of  fineness  and  quality  of  wool  in  the  sevenl 
provhices  of  Germany.  For  a  bug  time,  however,  we  have  concerned  ourselves  least  in  the  pa^ 
■ait  of  the  very  inqnuy  most  withm  our  reach ;  and  now  that  the  merino  breed  is  inttodoced 
among  us,  the  ordinary  German  races  are  scarcely  thought  worthy  of  closer  investigation.  Tbe 
introduction  of  a  German  breed  of  peculiar  excellence,  and  the  perfecting  of  it  fcUkiu  its^f» 
might,  however,  and  probably  would,  repay  the  trouble  bestowed  upon  it ;  and  such  a  breed 
might,  by  the  weight  of  its  wool,  by  greater  vigor  of  constitution  and  facility  of  fattening,  ooaDte^ 
balanoe  tho  higher  value  of  the  merinoes.  The  wool  of  tbe  country  varies  infinitely  in  fineneis, 
elasticity  and  ttuckness.  There  is  a  race  of  German  sbeep  whose  wool  serves  for  the  manafac* 
ore  of  do(h  of  average  fineness  and  great  durability.  There  are  others,  on  the  contrary,  whose 
wool  is  so  coarse,  that  it  can  only  be  used  for  stuffs  of  the  most  ordinazy  description.  Our  abeep 
likewise  differ  greatly  both  in  the  thickness  and  quantity  of  their  wool:  superior  finenesaaad 
elasticity  are  almost  always  united  with  great  thickness  of  fleece.  i ; 

Our  native  sheep  are  certainly  more  capable  than  the  Spanish  breed  of  enduring  bad  pasture 
and  staü-feeding;  they  are  likewise  more  robust  and  exposed  to  fewer  diseasesi  IL  therefcre. 
the  general  ciroumstances  of  a  rural  establishment  are  inconsistent  with  the  maintenance  of  dieep 
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on  paatanxe  and  fodder  of  the  qonlity  required  fi>r  enabling  the  merino  breed  to  yield  a  mtOdttaxt 
qaantity  of  wool,  the  fiurmcfB  mast  not  be  Tinted  with  anqaalified  cenmue  for  keeping  to  the  na- 


^aantity  _. 
tive  breed. 


If,  however,  it  be  asked  why  the  management  u  not  rach  as  to  allow  the 


of  merinoes  rather  than  of  the  native  sheep,  the  qaeedon  aasames  another  as^t,  onder  which  we 
do  not  propose  to  examine  it  in  this  place.  I  think,  however,  that  in  localities  where  economical 
arntngemenis  cannot  be  altered,  and  panares  cannot  be  improved,  many  roral  establishmenta  will 
find  no  advantage  in  sabstitatinff  mennoes  for  a  good  native  breed,  especially  since  the  onivenal 
mahiplication  of  the  former  will  raise  the  price  of  good  coarse  wool  in  proportion  to  that  of  the 
finer  sorts.  I  know  that  many  assidions  wmers  in  several  conntries  have  for  a  long  time  been  en- 
gaged in  trials  to  improve  the  native  breed  by  itself ;  but  they  have  probably  by  this  time  fallen 
mto  the  method  of  crossing  with  merinoes.  For  slan^htering,  the  native  breeds,  especially  cer- 
tain varieties,,  are,  nndonbtedly.  better  than  |>nre  mennoes,  which  can  never  be  bronght  to  die 
same  degree  of  size  and  fatness,  or  made  to  yield  meat  of  so  rich  a  quality. 

The  merino  breed,  which  we  ma^  consider  as  naturalized  in  Germany,  though  not  yet  very  nu- 
merons  in  its  pare  state,  most,  I  thmk,  be  very  well  known  to  all  who  will  read  this  work.  In 
1811  I  pablisned,  by  order  of  the  Minister  of  the  Interior,  a  "Manual  of  the  Kconomy  of  fine- 
wooled  Sheep  "  (}iandbuch,für  die  feinwollig^  tchaqfzuchtj,  which  may  be  found  also  in  the 
"AnnaJen  der  ForUchritte  dir  LandwirtJuehaß,*'  Bd.  l  s.  1.  In  this  work  I  tÜnk  I  have  «aid 
all  that  it  is  most  important  to  say  on  the  subject.  If  to  this  be  added  the  works  of  Tessier,  that  of 
Ch.  Potet,  and  the  treatise  by  Poyfi&r^  de  Cere,  Inserted  in  the  "  Annaien  des  Aekerbauet,"  Bd. 
&  641,  a  complete  course  of  instruction  on  the  economv  of  this  improved  breed  of  sheep  will  be 
obtained  To  avoid  copying  my  own  observations  and  those  of  other  authors,  I  shall  here  say  but 
little  on  the  subject* 

That  excellent  writer,  Ch.  Potet,  has  shown  hi  the  clearest  manner  the  necessity  of  having  pure 
breeds,  free  from  foreign  blood  on  the  mother's  as  well  as  the  father's  side,  and  to  take  the  rams 
from  them  not  oolv  when  we  wish  to  introduce  the  pure  breed,  but  likewise  when  our  object  is  to 
perfect  that  whicn  we  alreadv  possess.  Not  only  does  improvement  proceed  faster  by  means  of 
such  rams,  but,  moreover,  the  breed  cannot  be  preserved  from  degenerabng  without  the  use  of  runs 
of  unmixed  race.  Hitherto  it  has  not  been  positively  asoertafaied,  whetl^r,  or  how  lonj;,  a  ram  of 
improved  breed,  but  descended  by  his  mother's  side  from  sheep  of  this  country,  will  retam  his  supe- 
rior qualities,  so  far  as  to  obviate  too  fear  of  degeneracy  when  fresh  crossing  is  not  resorted  to. 

Some  Englishmen,  particulariy  Dr.  Parry,  think  that  by  crossing  their  own  Eyeland  and  South- 
Down  breeds,  they  have  obtained  a  race,  not  only  equal  to  the  true  merinoes  in  fineness  of  wool, 
but  superior  to  them  in  shape  of  body,  and  firmness  and  quality  of  flesh :  Üaey  ara  likewise  so  con- 
fident  of  the  permanence  of  this  race,  that  they  endeavor  to  perfect  it  within  itself  without  having 
recourse  to  new  merino  rams.  They  say  that,  just  as  their  noblest  breed  of  horses,  though  origin« 
ally  obtained  by  crossing  with  Arab  stulions,  is  at  the  present  day  possessed  of  qualiües  which 
render  it  much  more  valuable  than  the  Arab  race  itself,  so  it  will  also  be  with  their  sheep.  The  fiicts 

*'  *    '         ,,,,.«  -  "y  support  this  opinion;  but  it  must  notbefon     

I  of  considerable  fineness»  and  that  the  price  oTtheir  wool 
n  that  of  the  finest  Spanish  wool :  so  that,  in  fiwt,  this  Rye- 
land  lyreed  was  for  a  lon^  time  oonsldered  as  of  common  origin  with  the  merinoes ;  and  some  per- 
sons were  even  of  opinion  that  the  merinoes  were  descended  from  individuals  belonging  to  it, 
which  had  been  taken  over  to  Spain.  But  even  though  the  English  have  attained  their  object  in 
so  short  a  time,  we  are  not  warranted  in  anticipating  the  same  result  with  our  native  breed. 

In  Spain,  the  merinoes  are  not  all  alike;  they  are  divided  into  two  principal  claases^  the  Leon 
and  Soria  breeds.  The  several  fiocks  of  the  former  of  these  also  difier  from  one  another  in  qodi- 
ties ;  and  though  each  may  possess  certain  advantages  over  the  rest,  it  must  nevertheless  yield  to 
them  in  others.  Those  finer  varieties  are  also  observed  among  the  fiocks  of -pure  merinoes  in  Oer- 
many,  and  owe  their  quality  either  to  their  origin  in  Spain,  or  to  choice  of  individuals»  paxtioular- 
ly  of  the  rams.  The  fineness  and  other  qualities  of  the  wool  may  be  equal  in  these  several  varie- 
ties :  but  sensible  difierences  are  observed  among  them  in  the  quantity  which  they  yield  upon  an 
equal  amount  of  food,  and  hi  their  size,  strength,  and  fimess  for  partioalar  kinds  of  pasturage.  Up 
to  the  present  time,  however,  nothing  poaiuve  has  been  established  respecting  this  matter:  for 
there  has  been  too  much  design  in  the  ooservations  made  upon  it  Aa,  however,  in  the  selection  of 
rams,  eveiv  one  endeavors  to  obtain  the  particular  qualities  which  he  has  in  view,  these  varieties 
will  probaoly  in  time  become  more  permanent  and  better  characterized. 

The  varieties  will  probably  become  much  more  strouji^ly  marked  in  this  countiy  than  even  in 
Spain :  for  with  us  the  classmg  of  the  male  and  female  is  much  better  arranged  than  it  can  be  in 
the  latter  country,  where  it  generally  takes  place  promiscuously.  The  English  have  shown  how 
much  the  form  and  qualities  of  animala,  partioalarly  of  sheep,  are  influenced  by  the  selection  of  in- 
dividuals for  breeding.  "  Bakewell."  says  Lord  SomervilM^  "  seemed  to  have  the  power  of  mod- 
eling a  sheep  just  as  he  liked,  and  then  giving  it  life." 

It  is  thus  that  some  of  our  principal  breeders  of  sheep  work  upon  eise  of  body,  considering  that 
a  greater  extent  of  surface  will,  under  given  cireumstances,  jrield  a  larger  quantity  of  wool.  Oth- 
ers prefer  smaller  animals  whose  wool  being  of  closer  texture  equals  in  quantity  that  of  the  larger 
sheep ;  such  sheep,  even  though  faiferior  in  qifentity  of  wool,  may,  nevertheless,  be  satisfied  v^th 
a  smaller  quantity  of  food,  and  thus  a  larger  number  of  them  may  be  maintained  for  the  same  cost 

*  Several  merino  sheep  have  this  whiter  been  killed  on  my  estate  at  Ganthsd,  on  tilie  borders  of  the  Lake 
of  Geneva,  «ad  their  flesn  has  been  pronounced  by  all  who  have  eaten  It,  equal  to  that  of  the  best  sheep  that 
our  butchers  import  from  France.  The  kind  of  food  seems  to  have  «in  essential  faiflaence  on  the  quality  of 
the  meat  I  have  known  Swiss  wethers,  ofbraeds  whose  flesh  had  but  very  little  taste  in  their  native  ooun- 
try,  to  yield  exceUent  meat  after  feeding  for  a  year  or  two  on  our  paaturea.  On  the  other  hand,  1  am  of 
oi^loa  that  the  proportion  of  the  quantity  of  meat  and  fkt  to  the  weight  of  the  anImA  when  alive^  is  essen- . 
tiaUy  owing  to  the  nature  of  the  breed ;  and  in  thla  respect  I  consider  the  merinoes  as  Inferior  to  the  German 
breeds  mentkmed  by  our  author,  and  likewise  to  the  Swiss.    IfilS.  .  (IWadk  TVwu. 
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which  they  adduce  do  indeed  powerfully  support  this  opinion ;  but  it  must  not  be  forgotten  that 
the  Ryeland  breed  was  before  possesaed  of  considerable  flnenesa»  and  that  the  price  oTthenr  wool 
in  England  was  only  one  third  lower  than  that  of  the  finest  Spanish  wool :  so  that,  in  feet,  this  Rye- 


r 


636  thaer's  principles  of  agriculture. 


ieahivatonprafivdiort.odMn  long,  kg«  i  «ad  these  poiauara  raall^  

■ome  penon«  think.  Short-legged  sheep  are  more  qaiet  whUe  graxiog ;  toev  ere  preibrable  (br 
pafltima  utoated  at  a  amall  dittance  and  clone  together.  Long  legi,  on  the  other  hand,  enable  ik 
animala  to  walk  more  easily  either  to  the  pasture,  or  tbenoe  to  the  Told  or  sheep  hooaa.  There  iii 
▼arieCy  distinguished  by  a  triple  collar  of  wool  round  the  neck,  and  nsaally  by  a  laige  dewhp 
hanging  in  mat  of  the  cheat :  aame  fMrsons  set  great  Talae  on  this  dewlap  ;  others  do  not  like  it, 
hflcanse  the  wool  which  grows  on  it  is  of  third-rale  quality  only.  In  some  sheep,  the  wool  grows 
down  to  the  hoofs  of  the  hind  feet,  and  oven  to  those  of  the  fore  feet ;  in  others,  only  to  the  koees. 

Borne  persons  regard  this  sb  sn  excellent  quality,  masmach  as  it  indicates  a  disposition  to  prodoce 
abundance  of  wool;  others,  on  the  contraTy,  do  not  approve  of  it,  because  the  wool  which  erowt 
on  these  parts  is  of  bad  qnslity.  But  all  breeders  are  agreed  that  these  qualities  are  heredituy. 
It  remains  to  be  determined,  by  more  aocarate  observations^  the  relation  which  they  bear  to 
the  quantity  and  ouality  of  the  wool.  Hitherto  we  have  not,  in  this  country,  been  able  to  sppre- 
oiato  the  form  ana  oonstitation  of  the  body  in  the  merino  breed,  or  their  disposition  to  prtKiQce 
meat  and  fat,  smce  it  baa  not  been  much  the  practice  to  castrate  male  lambs,  bat  only  ewes  do 
longer  fit  for  breeding.  Qnality  and  quantity  of  wool  are  undoubtedly  the  principal  points  lo  be 
attended  to ;  it  remaina  only  to  ascertain  how  far  these  qualities  sre  consistent  with  the  chsncten 
Just  mentioned.  It  is  easy  to  agree  in  oonsidering  such  and  such  a  shape  as  excellent,  withoiu  as* 
signfaig  to  it  sny  particular  ntili^ ;  bat  this  is  an  affair  of  fashion,  and  therefore  ephemersL 

The  merino  breed  is  distio^otshed  from  others  by  slower  development,  aheddmg  its  teeth  later, 
not  so  soon  coming  to  maturity,  and  being  longer  in  attaining  its  lull  growth :  iu  progress  mar, 
however,  be  accelerated  by  more  nourishing  food.  On  the  otoer  hand,  sheep  of  this  rue  live  to 
a  ^eator  age.  and  become  stronger  than  others.  IJerino  ewes  have  been  known  to  retain  all 
their  leeth  tul  their  fifteenth  year,  and  prodoce  healthy  Umb*  at  that  age.  This  is  certainly  a  rare 
oocuirenoe ;  but  these  ewes  ma^  easily  be  kept  till  tan  yeara  old.  Merinoes  are  also  distingoidisd 
by  a  peculiar  laziness  of  disposition ;  even  the  lambs  are  less  frisky  than  those  of  other  breedi^— 
These  sheep  are  said  also  to  be  more  stupid  than  others,  because  the  ewes  will  t ofier  their  mQk 
to  be  drained  bjr  strange  lamb«,  whereas  those  of  our  country  will  not  readilv  allow  any  bat  their 
own  lambs  to  milk  them.  This  is  by  no  means  an  onimponant  matter ;  for  uie  atzooger  and  live- 
lier  lambs  are  apt  to  rob  the  weaker  ones  of  their  food.  It  is  therefore  very  important  in  this  breed 
that  the  lambs  be  all  brought  forth  neariy  at  the  same  time,  and  possessed  of  equal  strength.  ' 

For  the  rest  I  must,  as  already  observed,  refer  to  n^  Manual  of  the  Economy  {^jUnomodd 
Sktep,  latoly  published. 

Some  persons  are  of  opiuon,  that  ewes  may  be  covered  without  ii^niy  at  the  age  of  two  vean. 
or  even  a  year  and  a  half:  others  maintain  that  it  should  be  deferred  a  year  longer,  especially  bt 
merinoes,  whose  devek>pment  is  comparatively  slow.  The  nKS^ority  are  of  the  former  opinion ;  acd 
it  is  certain  that  well  fed  ewes  may,  at  the  age  of  two  years,  produce  fine  lambs  without  layiry  to 
their  health.  In  Spain,  this  is  the  usual  mode  of  proceeding.  If  anv  breeder  in  thia  country  abonld 
wish  to  multiply  a  good  breed  qukUy,  or  prooeed  rapidly  with  toe  improvement  of  his  own.  be 
would  certainly  do /well  to  follow  this  method.  On  the  other  hand,  it  is  undeniable  that  ew«t 
which  do  not  bear  till  their  third  year,  grow  larger  and  acquire  stronger  oonstitotions ;  it  is  proba- 
ble, also,  that  they  live  looser.  Whoever,  therefore,  would  obtain  a  large  and  vigoroas  noe, 
flhoold  keep  his  ewes  from  the  rams  till  they  are  three  years  old. 

Rams  are  usually  not  allowed  to  leap  till  three  years  of  age. 

In  the  management  of  sheep,  it  is  very  desirame  to  have  all  the  lambs  bom  at  the  same  aesmv 
^  and  within  an  intenral  of  four  weeks .  with  merinoes  this  is  absolutely  necessary.  The  number  of 
'  rams  m  a  flock  most  not,  therefore  be  too  much  reetriotod :  the  best  proportion  is  that  of  one  ran 
to  twenty  ewe& 

The  tune  of  putting  the  ram  to  the  ewea  is  determined  bv  that  at  which  we  wish  iSbe  lambsto 
be  brought  forth :  sheep  genecally  bear  for  twen^-one  weeas  and  a  few  dura. 

Ewes  generslly  get  into  heat  ior  the  first  time  in  the  sixth  month  after  lambing.  Certain  late  ob- 
servers, especially  Putet,  recommend  that  this  first  inclination  be  taken  advantage  of;  first  b^ 
cause  impregnation  may  then  be  most  safely  relied  upon ;  and  secondly,  because  the  healtbiea 
lambs  are  obtained  from  the  connection  which  takes  place  on  this  first  indication  of  rutting.  Oth- 
ers maintain  the  opposite  opinion,  considering  it  better  to  defer  it  till  the  second  time  that  the  ewe 
comes  into  heat ;  that  is  to  say,  till  three  weeks  later,  in  order  to  give  her  time  to  recover  her 
strength  after  suckling. 

The  former  method  would  accelerate  the  lambing  season  by  a  month  in  every  year ;  morsoi«r 
the  rams  would  be  too  much  excited  in  the  hot  season. 

It  ia  doubtless  advantageous  to  have  all  the  lambs  bom  esrly,  especially  when  we  have  in  view 
the  rapid  multiplication  of  a  a  breed,  and  intend  the  young  ewes  to  be  covered  at  the  end  of  their 
second  snmmer.  But  for  thu  purpose,  an  abundant  soppty  of  good  fodder  must  be  laid  up  for  the 
winter,  in  order  to  keep  the  ewes  rich  in  milk  tül  they  can  obtain  pasturage,  and  to  snpplr  the 
lamba  with  the  food  best  adapted  for  them.  The  fear  of  not  having  eulBcient  fodder  is,  peihapt, 
the  principal  reason  why  some  cultivators  like  their  ewes  to  lamb  in  March ;  for  experience  bsi 
quite  removed  the  fear  that  lambs  will  be  hurt  by  the  cold  of  winter.  Many  experienced  breed- 
ers have  advanced  the  lambing-season  to  the  month  of  December.  ^^ 

The  rams  are  kept  apart  from  the  ewes,  and  among  the  lambs,  till  the  season  arrives.  When 
the  time  is  at  hand,  the  rams  are  more  substantially  fed,  before  they  are  let  in  among  the  flocs  of 
ewea  Unless  it  be  desired  to  make  a  selection  ia  the  individuals,  I  do  not  think  it  necessaiy  ts 
remove  the  rams  daring  the  day,  and  admit  them  only  at  night  If.  however,  we  wish  certam 
ewes  to  be  covered  by  particular  rams,  we  must  adopt  the  method  described  at  p.  47  and  the  vt- 
lowing,  of  my  Manual  of  ike  Economy  of  Improved  Breed»  of  Sheep,  (HandhuAfurYn- 
delle  Bdutafzndi»^.  When  the  time,  wnicn  laste  about  four  weeks»  is  over,  it  is  best  to  reaosvt 
the  rama. 

At  the  beginning  of  her  pregnancy,  the  ewe  is  satisfied  with  somewhat  scanty  fodder  lad  pis- 
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tang«:  bot  M  she  advanoes  in  that  lUte,  ihfliiMUt  be  better  fed.  The  more  neariy  ewei  appioach 
tbeir  lambing-tune,  the  more  gently  mast  they  be  treated :  they  mast  on  no  aocoont  be  hanted  by 
dog» ;  and  care  most  be  observed  in  taking  them  into  and  out  of  the  fold,  that  they  are  not  sqaeexed 


ajpaasing  tfaroagb  the  doorway. 
Ewes  require  the  greatest  att< 
eveot  are,  swelling  ofthe  generative  organs»  swelling  of  the  udder,  and  formation  of  milk.    They 


(  require  the  greatest  attention  at  the  time  of  delivery.    The  signs  which  annoonce  this  ' 


generally  lamb  without  diflScnlty ;  but  sometimes  the  labor  is  rather  protracted.  We  must  not, 
however,  seek  to  anticipate  Nature  by  giving  premature  assistance :  this  can  only  be  required 
when  the  lamb,  or  some  .one  of  iu  members,  is  badlv  placed  in  tlie  womb,  an  accident  which  rare- 
ly happens  when  the  ewes  have  been  properly  tended.  But  if  assistance  must  be  given,  the  per- 
son who  renders  it  should  be  well  acquainted  both  with  the  actual  and  the  required  position  of  the 
lamb,  as  well  as  with  the  manner  in  which  be  ought  to  proceed  to  rectify  it;  all  assistance  given 
without  this  knowledge  is  likely  to  do  more  harm  than  ^ood. 

The  chief  source  of  trouble,  m  manv  instances,  ia  to  mdoce  the  ewe  to  take  to  her  lamb  after 
delivery.  This  difficulty,  however,  only  arises  when  the  ewes  have  been  badly  fed ;  if  they  have 
been  abundantly  supplied  with  food,  the  superabundance  of  their  milk  induces  them  to  posh  the 
lamb  to  their  teats.  In  the  contrary  casOt  the  ewe  and  lamb  must  be  lodged  in  separate  pens»  and 
the  lamb  allowed  to  suck,  from  time  to  time,  while  the  mother  is  held  by  her  feet. 

The  success  of  the  Iambs  cannot  be  better  ensured  than  by  supplying  the  ewe,  while  suckling, 
with  good  and  abundant  food.    It  is  said,  however,  that  untoward  results  have  sometimes  arisen  ■ 
from  overfeeding ;  this,  however,  has,  in  all  probability,  happened  when  the  animals  have  previ- 
ously been  badly  fed. 

After  three  or  four  weeks  the  lambs  may  receive  some  additional  nourishment,  such  as  a  mash  ' 
of  meaL  or  oil-cake,  and  a  little  soft  hay ;  the  place  where  they  feed  is  to  be  parted  off  with  hur- 
dles, wide  enough  to  allow  the  ingress  of  the  lambs,  but  not  of  their  mothera ;  or  the  lambs  may 
be  fed  when  the  ewes  are  away.  The  lambs  should  sock  for  eighteen  or  twenty^  weeks.  Those 
which  are  weaned  earlier,  for  the  sake  of  their  mothers'  milk,  remain  poor  and  sickly  jbr  the  rest 
of  Äeir  livea.  Lamb«  should  be  weaned  by  degreea;  for  this  purpose  they  are  supplied  dai\y 
with  a  larger  and  langer  quantity  of  good  fodder,  or  rich  pasturage,  and  kept  more  and  more  from 
their  dams.  Aa  soon  as  a  lamb  is  completely  weaned,  it  must  be  kept  aa  far  as  possible  from  its 
mother,  that  they  may  not  disturb  one  another  by  their  bleating.  ▲  month  will  probably  elapse 
before  they  forget  one  another  completely,  and  the  lamba  lose  the  recollection  of  the  teat ;  lambs 
have  even  been  known  to  begin  sucking  again  after  a  month's  separation. 

Male  lamba  are  nanaUy  castrated  at  toe  end  of  three  or  four  weeks ;  the  younser  they  are,  the 
more  eaaily  is  the  operation  performed.  When  the  females  are  six  weeks  old,  meir  taila  are  out 
at  four  or  five  inches  from  the  root,  to  nrevent  them  from  soiling  themselves. 

The  age  of  the  abeep  is  known  by  tJieir  teeth ;  the  same  organs  ara  likewise  used  to  deaignAte 
them. 

Besides  the  molar-teeth,  sheep  have  eight  incisors  in  the  lower  jaw,  but  none  in  the  upper ; 
thia  number  they  uaually  bring  with  them  into  the  world :  these  first  teeth  are  more  loundea  and 
pointed  than  thoae  by  which  they  are  afterward  replaced. 

At  the  age  of  a  year,  or  a  year  and  a  half,  the  two  middle  teeth  are  shed  and  replaced  by  two 
new  onea  of  larger  aise.  The  animal  is  then  called  a  two-toothed  abeep,  or  yearling.  The  latter 
name  is  also  given  to  it  when  a  year  old. 

After  the  age  of  two  or  two  and  a  half  years^  the  two  teeth  next  to  thoae  Just  mentioned  are 
dropped,  and  larger  ones  come  in  their  place.    The  aumal  ia  then  called  a  four-toothed  sheep. 

At  three  or  three  and  a  half  years,  the  third  pair  of  teeth  drop  out,  and  are  also  replaced  hy 
larger  ones,  so  that  there  remam  but  two  of  the  original  teeth,  one  on  each  side.  The  sheep  la 
then  said  to  be  six-toothed. 

In  the  following  year  the  two  last  teeth  are  also  shed,  and  the  animal  is  then  said  to  have  a  per^ 
feet  awuth.    The  formation  is  then  complete. 

In  the  sixth  year  the  teeth  begin  to  wear  away,  the  two  in  the  middle  becoming  blunter  and 
shorter.  The  teeth  appear,  however,  to  be  longer,  because  the  gums  retract ;  but,  when  examined 
cknely,  they  are  easily  seen  to  be  worn  at  the  top.  As  soon  aa  the  teeth  are  completely  worn 
away,  and  begin  to  decay  and  fall  out  in  pieces,  tne  useful  age  of  the  animal  is  past,  and  it  muat 
be  got  rid  o£  If  we  would  preserve  it  longer  in  the  hope  ci  obtaining  more  lambs  from  it,  we 
must  feed  it  upon  particulariy  tender  fodder ;  by  this  treatment  sheep  may  be  aometimes  brought  \ 
to  a  very  advanceo  age.  The  teedi  then  no  longer  continue  close  together,  but  have  vacant  spaces  | 
between  them :  tlie  upper  lip  increases  in  sise,  and  falls  over  the  lower. 

This  mode  of  designating  sheep  by  tbeir  teeth  must  be  well  borne  in  mind  when  we  are  talking  i 
to  a  shepherd :  we  must  not,  for  example,  confound  a  sheep  of  four  teeth  with  one  of  four  years. 

A  sheep  leas  than  a  year  old  is  called  a  lamb.  A  male  of  thia  age.  whkh  haa  not  been  castrated, 
is  called  a  ram  lamb ;  one  which  has  undergone  thai  operation  a  gelded  lamb. 

After  the  first  or  second  year  they  are  called  yearling  rams  and  yearling  wethera. 

Those  which  are  set  astdie,  not  to  be  used  for  breeding,  are  called  reftise  sheep. 

The  feeding  of  sheep  must  be  so  ananged  aa  to  afford  them,  aa  far  aa  possible,  equally  substan- 
tial nourishment  throughout  the  year. 

The  ewes  must,  however,  be  somewhat  better  fed  during  the  last  stage  of  their  pregnancy,  and 
likewise  while  they  are  suckliqg  lambs  which  are  not  fed  in  anjjr  other  way.  Notning  ia  more  in- 
jurious to  pregnant  or  suckUng  ewes  than  to  be  overfed  at  one  time  and  half-starved  at  another. — 
In  the  latter  case,  all  food  of  a  highly  nutritive  character  bringe  on  disease.  The  observation  of 
this  feet  has  led  to  the' recommendation  of  avoiding  particular Icinds  of  fodder  and  pastare-planta 
of  very  substantial  quality ;  in  reality,  however,  these  planta  are  not  injurious,  excepting  when 
the  sheep  are  led  by  hunger  to  eat  them  with  too  great  avidity.  Good  nourishment  bestowed  up- 
on soeklmg  ewaa  is  almost  always  repaid  by  the  produce  of  the  flock ;  more,  however,  in  the  case 
of  fine  than  of  coarse-wooled  sheep. 


W:, 


Era 


The  propordon  between  the  winter  tnd  iaramer  feedhiff  of  sheep  Tuiei  ftceordmg  to 

of  the  pastaref  and  the  temperatare  of  the  year.  In  onr  dimate  it »  oraal  (o  allow  eeveB^wdlilH 
for  ■amnier,  and  five-tweUtba  for  winter:  matten  are.  therefore,  00  disposed  as  to  proride  ami- 
dency  of  ibdder  for  150  dayA.  If  the  least  ase  can  be  made  of  winter  pastnrage,  e^Mdallym  the 
antomn  sowinga  this  quantity  will  nsaally  be  found  sniBcicnt  Bat  as  the  spring  temperataie  • 
very  anccrtain  In  this  conntry,  and  we  might  find  oarsblves  tronbled  to  proride  noamhrnent  far 
the  ewes  and  lambs,  it  is  proper  to  reckon  upon  at  least  160  days.  Any  snrplas  that  may  nutk 
will  not  be  lost:  if  the  prolongation  of  pasturage  in  autumn,  or  its  anticipation  in  spring,  allow  of 
any  saving  of  fodder,  the  quantity  thus  saved  will  form  a  commencement  of  provisiott  for  the  fat- 
bwing  year. 

Pastures  for  sheep  may  be  divided  into  natural  and  cultivated,  or  artificial  paetares. 

By  natural  pastures  ^e  mean  those  which  have  been  formed  by  natural  causes,  and  not  intoa- 
tionally  disposed  for  the  fcedinff  of  sheeo :  by  artificial  pastures»  on  the  oontrarv,  those 
have  been  purposely  formed  ana  arranged  for  sheep  to  graze  on. 

The  former  class  includes— 

.  Natural  open  pastares  usoally  found  in  dry,  elevated  and  moantainoas  dtuatioMi 
.  Pasturage  in  tne  wooda 
Pasturage  on  fallow  and  stubble  lands. 

.  Pasta  rage  on  meadows,  in  spring  before  the  first  crop  springs  up,  and  also  in  aur 
Pasturage  on  the  sowings. 

fa).  Natural  open  pastares  are  cradually  diminishing  in  extent,  in  oonsequenoe  of  die  pmgMi 
of  cultivation  ;  only  the  driest  and  poorest  parts  are  devoted  to  sheep,  the  richer  portions  beai$ 
reserved  for  homed -cattle,  which  cannot  find  nourishment  on  the  former.  Sheep  are  never  pi* 
tured  on  the  richer  spots,  excepting  at  the  end  of  winter  and  in  autumn.  When  the  sheep  cm 
be  removed  eariy  enough  in  the  spnng  to  allow  a  month  to  elapse  before  the  horned-cattle  are  ad* 
mitted,  the  pasture  is  not  injured,  but  rather  improved,  because  the  dieep  lower  the  grasses  wfaidi 
shoot  up  More  the  rest  Their  dung  fally  makes  up  for  what  they  take  from  the  aoil,  and  tbe 
smell  or  it,  which  is  so  disgusting  to  horned-cattle,  is  dissipated  before  the  grass  springs  up. 
a  low,  damp  pasture  does  not  injure  sheep  in  their  fint  year,  provided  it  be  free  vtom 
'  water,  and  they  are  not  left  upon  it  for  too  long  a  time. 
-  Dnr  and  upland  pastures,  particularly  on  mountains^  whicb,  on  account  of  their  steepness  sad 
the  thinness  of  the  layer  of  earth  upon  the  rocks,  are  not  fit  either  for  plowing  or  the  teedlDg  of 
horned -cattle,  are  commonly  devoted  exclusively  to  sheep.  They  are,  moreover,  panicaiirij 
beneficial  to  these  animals,  whose  nourishment  upon  them  often  aüords  the  most  profitable  bkuu 
of  turning  the  land  to  account  On  these  elevated  grounds,  however,  we  sometimes  meet  vidi 
marshy  spots,  beds  of  springs,  ponds,  or  waters  running  on  the  fiats  between  hills  and  moBBtuai: 
■Qch  spots  are  very  dangerous  to  sheep.  Places  on  whioh  marsh-plants  grow  afaoald  be  caiefeUy 
avoided,  even  when  deprived  of  their  moisture  by  tbe  greatest  heat  of  summer.  Particoiar  das- 
ger  is  to  be  apprehended  from  localities  where  a  layer  of  dried  mod  conceals  a  manhy  sahrtn- 
tnm  fiom  whiddi  there  arise  mephitfo  gases'  aflhcting  anfanals  of  all  kinda  with  various  dinsKi, 
men  with  fever,  and  sheep  almost  instantaneously  either  with  a  diraosition  to  the  watery  cscbem 
or  rot,  very  difficult  to  cure,  or  with  other  maladies  more  quickly  fataL  -It  is  not  in  the  ntayses- 
■on  that  tiiis  ganger  is  most  to  be  feared,  for  sheep  then  find  sofficient  noorishnisnt  00  dry  nik 
and  avoid  places  of  this  description.  But  when  tne  herbage  on  diy  soils  is  withered»  the  saisMli 
are  driven  oy  hunger  to  damp  spoU ;  and  shepherds,  apprehensive  lest  their  sheep  should  isftr 
too  mach  from  hunger,  are  too  much  inclined  to  allow  them  to  go  there.  Merino&s  are  deddedlr 
more  subject  to  this  disease  than  our  ordinarr  German  sheep ;  it  is»  therefore,  an  indkpcwhfe 
oonditkm  in  the  maintenance  of  a  flock  of  high-bred  sheep  to  have  all  the  damp  places  ondbe* 
pastures  drained  by  digging  trenches  and  drainage-furrows,  or  ai  least  to  keep  the  waten  wilfasi 
their  proper  boun^  and  not  aUow  them  to  eover  the  neighboring  lands  with  mod. 

(b).  Pasturage  in  the  teoodt  varies  greatly  in  qaality  according  to  the  nature  of  the  sou,  and  Ae 
kind  and  thickness  of  the  trees  composing  the  wood.  A  thin  wood  is  abnost  equal  to  sa^* 
pasture ;  but  the  more  thickly  it  is  planted,  the  worse  does  the  pasturage  become.     Whea  ihe 

soil  is  fertile,  ai  "  "  ' 

abundant;  but 
over,  tfiere  are  often 

drf  herbage  will  gro.. ^ _ , , -^ 

grow.  Boch  pasturage  is,  however,  considered  wholesome  and  capable  of  correctiiig  the  bad  ef 
feet  of  damp  places.  Pasturaso  in  thick  woods  is»  however,  very  iigurious  to  die  wooi,  sad,  iheie- 
fore,  the  owners  of  fine-wooled  sheep  do  not  aUow  their  flocks  to  go  into  them. 

{e\.  In  ordinary  rural  establishments  the  principal  food  of  sheen  is  derived  from  pasiwut  m 
the/attow'ßdd  t  the  profit  of  sheep  is.  dserefore,  much  diminished  by  all  arrangements  wUa  pr^ 
hibit  fallowing.  Hence  almost  all  shepherds  and  amateurs  of  sheep  are  opposed  to  asjAeoM 
eropping,  from  which  fallowmg  is  excladed,  and  partioulariy  to  tbe  hurodnetion  of  thissyato«  00 
the  land  of  the  peasant  It  is  for  this  reason  that  in  almost  all  ooontiies  where  die  manamieot  of 
sheep  forms  a  leading  branch  of  rural  economv,  there  existo  an  established  usage,  and  evea  u 
obligation,  of  not  plowing  up  the  stubbles  till  the  latest  moment-— an  anangement  by  which  tke 


d  the  grass  not  choked,  but  only  shaded  by  the  trees»  the  pastnrage  Is  sosMtisift 
Its  nutritive  power  is  but  weak,  and  thence  it  does  little  good  to  the  sheep.  Moie- 
»ften  marshy  spots  in  woods.  With  the  exoeptfon  ofpiumusss  nothing  bat  karl 
II  grow  under  pine  trees  .<  sheep  find,  therefore,  but  scanty  food  where  these  m» 


real  object  of  following  Is  completely  (rostrated. 
Pasturage  on  the  fallow-fleld  is  disdngnkhed 
phmed  up.  and  that  obtained  betwron  tllb  first  and  second  pfowmg  on  the  weeds  and  givM 


id  into  that  which  takes  plaoe  before  the 


whfoh  then  spring  up.  The  formeins  undoubtedly  the  more  abundant  of  die  two :  the  laOer  s 
agreeable  to  sheep,  but  lasts  for  a  shoit  dme  only  ;  the  thin  shoots  are  soon  devowed  by  dwasi 
mala  Bome  persons  think  that  this  description  of  pasturage  is  likely  to  be  ii^hirioas^  «*p^^J* 
wet  weather ;  but  I  do  not  think  that  any  each  danger  need  be  appreheaded.  ptovided  only  vat 
we  do  not  turn  half-starved  sheep  on  a  faUow-field  richly  covered  widi  grass,  for  dtea,  eapeoitf ; 
in  wet  weather,  they  would  probably  eat  to  excess. 
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Sheqp  geaenlly  find  plenty  of  fiood  as  long  w  the  atnbble  ii  not  plowed  ap ;  bat  after  this  op* 
eration,  the  leaaon  of  acarcity  for  these  «nlmius  comes  on.  At  this  time  most  a£  the  pastures  are 
dry,  because  the  greater  number  of  grasses  stop  growing  toward  the  middle  of  summer.  The 
•beep  most  then  depend  on  pastarage  in  the  broods»  the  oest  places  in  which  are  therefore  re« 
•erred  for  this  part  of  the  season.  The  ewes,  however,  gain  bat  little  strength  on  these  pastares ; 
It  im,  therefore,  desirable  to  remore  their  lambs»  reserving  good  pastorage  in  some  spot  or  other  for 
the  latter. 

After  harvest  comes  pasturage  on  the  atvbble»,  which  is  more  or  leas  natritioas  according  to  the 
quantity  of  grass  upon  the  field,  and  the  namber  of  ears  which  have  fidlen  on  the  gronnd  during 
harvest 

{di.  Pasturage  on  meadow»,  tweet  and  well  drained,  is  the  most  beneficial  nourishment  that 
can  DO  given  in  spring  to  suckling  ewes.  The  meadows  used  for  this  purpose  are  chiefly  those 
which  are  irrigated  with  spring- water,  because  they  soon  become  green,  and  the  grass  begins  to 
grow  by  the  end  of  March :  the  sheep  are  turned  upon  them  as  soon  as  they  are  sofficientW  dry. 
Pastorage  on  such  meadows,  continued  till  the  middle  of  April  in  a  warm  season,  and  the  begin- 
ning of  Mav  in  a  cold  one,  is  beneficial  both  to  the  sheep  and  the  meadows,  though  some  persons 
think  that  both  are  injured  by  it*  But  marshv.  sour  meadows  mav  undoubtedly  be  hurtfal  to 
sheep  even  in  spring.  In  autumn,  it  is  rarely  beneficial,  and  often  dangerous,  to  torn  sheep  on 
the  meadows :  but  such  pasturage  is  then  very  useful  for  horned-cattle. 

(e).  Pasturage  on  the  autumn  sowings  ja  never  injurious  to  sheep,  provided  that  it  takes  place 
in  dry  weather :  in  winter  during  a  dry  frost  and  in  spring  on  very  rich  sowings  and  a  fertile  soiL 
Bat  on  a  well-managed  sheep  &rm.  such  pasturage  should  hardly  be  reckoned  upon,  because  it 
may  fail.  Moreover,  it  should  always  be  but  moderately  used,  in  order  that  the  sheep  may  not  be 
too  much  accustomed  to  it  for  they  will  then  refuse  äry  fodder,  and  suffer  from  hunger  when  they 
cannot  get  pasturage  of  this  description.  In  many  sheep  establishments  which  arc  but  ill  supplied 
with  fSoader,  this  circumstance  is  not  regarded  as  inconvenient ;  on  the  contrary,  it  is  thougnt  ad- 
vantageous to  let  the  animals  eat  their  fill  for  a  few  days,  and  save  fodder  afterward.  Bn^  tnis  pe- 
riodioal  scarcity  is  very  injurious  to  the  wool,  especially  that  of  merinoes.  and  still  more  to  the 
lambs.  Sudden  change*of  diet  may  also  injurs  the  health  of  the  sheep.  They  should,  therefore, 
be  well  fed  in  the  morning  (but  not  upon  straw  alone,  as  some  perBons  feed  them),  and  allowed  to 
eat  but  moderately  of  the  pasture  as  a  relish.  This  pasturage  must  be  no  less  sparingly  used  in 
spring,  when  very  thick  sowing  can  be  afforded,  such  as  will  not  be  injured  by  this  mode  of  crop- 

Emg,  and  appear  adequate  to  form  the  chief  support  of  the  sheep  till  the  other  pastures  are  avafla- 
le.  In  this  respect  it  is  particularly  necessary  to  exercise  careful  superintendence  over  the  shep- 
herd, and  give  hmi  precise  instructions;  for  these  people  are  much  inclined  to  use  sach  pastaxage 
to  excess. 

In  raral  establishments»  in  which  various  descriptions  of  pasture  must  be  used  hi  succession,  ac- 
cording to  time  and  circomstances,  it  is  of  the  utmost  importance  to  be  well  acquainted  with  thenf 
and  to  lay  down  a  plan  of  the  manner  in  which  they  are  to  be  used  for  the  sheep,  according  to 
seasons  and  the  weather,  unless,  indeed,  we  are  content  to  be  absolutely  guided  by  the  shepherd. 
Under  such  circumstances,  shepherds  make  great  boast  of  their  local  knowledffe,  knowing  that 
others»  not  possessing  this  knowledge,  may  easily  do  a  great  deal  of  harm ;  and  it  by  chance,  they 
find  oat  that  the  master  appreciates  their  merits,  then  every  thing  must  be  conducted  according 
to  their  fancies.  Whenever,  therefore,  a  proprietor  wishes  to  make  any  change  in  the  mana^- 
ment  of  his  sheep,  or  any  other  part  of  his  rural  economy,  and  at  the  same  time  render  himself  m- 
dependent  of  Üielhepherd,  it  is  absdutely  necessary  for  him  to  examine  carefully  all  his  herbage 
and  pastures,  eq>edally  those  of  which  he  has  the  use  on  his  neighbors'  grounds  by  virtue  of  some 
right  or  privilege,  and,  moreover,  to  make  this  examination  at  aU  seasons  and  in  all  weathera»  in 
order  to  know  the  state  of  moisture  of  the  land,  and  the  unhealthy  spots  to  be  found  on  it  At  the 
same  time,  he  may  make  himsdf  acquainted  with  the  strength  of  vegetation  of  these  pastures,  the 
kinds  of  grass  that  grow  on  them,  and  lastly,  with  their  situation  and  distance  from  the  homestead, 
sheep-fold  and  watering-place.  All  this  should  be  noted  on  the  spot,  and  inscribed  in  the  estate- 
book,  with  a  reference  to  the  plan. 

The  righu  and  privileges  whkh  the  proprietor  ea^oy  on  other  persons'  land%  together  with 
their  extent  and  duration,  must  also  be  particularly  noted. 

A  plan  may  then  be  drawn  up  for  rejB[ulating  the  use  of  the  pastares  in  such  a  manner  as 
to  give  the  greatest  security  for  the  maintenance  of  the  sheep,  and  to  admit  of  alteration  ac- 
cording to  cireonurtances,  in  case  of  its  complete  adoption  being  hindered  by  very  bad  weather, 
bot  always  so  as  to  obviate  the  necessity  of  sabmitang  entirely  to  the  will  of  the  shepherd. 

The  best  pastorage  most  be  reserved  for  the  ]amb%  the  second-best  for  the  sackhng  ewes» 
and  the  worst  given  to  the  barren  sheep. 

Under  snch  cireamstances,  pastares  of  varied  nature  and  considerable  ext  nt,  present  unde- 
niable advantages»  for  they  allow  the  animals  to  go  from  k>w  situatwns.  where  the  grass  is  rieh, 
to  drr,  poor  bights,  and  even  into  pine  woods»  to  conrect  the  ImuI  eflbct  of  the  nch  herbage. 
Shepoeras  who  insist  on  the  necessity  of  great  extent  of  pasturage  are  right,  even  though  the 
pastures  shoold  be  liudty  in  some  respects. 

Artificial  or  euUtvaML  pastures  are  formed  in  the  places  assigned  to  them  hi  the  system  of  al- 
ternate culture.  It  is  onl^  on  these  pastures  that  sheep  c|in  be  grown  with  certain  and  complete 
socoesa  When  those  kmds  of  grass  and  ofover  best  adapted  for  pasturage  are  sown  on  tneee 
fields,  all  less  useful  plants  pbwed  up,  and  the  soil  properly  drained,  sheep  find  on  them,  at  all 

isoas  and  in  all  weatheri^  a  wholesome  nntriment  which  tbey  eat  qaiedy,  without  going  for 

'  In  our  dimale  I  have  continuallj  seen  the  first  crop  of  sweet  meadows  neatly  diminished  when  sheep 
have  grazed  upon  them  from  the  tisoe  of  the  latest  finosla,  that  is  to  say,  the  Deginning  of  April.    ^Maaj  < 


.le«  Hkewise  make  me  apprehensive  lest  in  this  country,  pasturage  on  walcved  meadows  of  this  deserip- 
tioa,  if  long  continued,  even  in  dry  weather,  and  after  the  meadows  have  been  well  drained,  may  yet  in- 
voire  lome  danger  of  the  rot  {Freneh  z>«asu 
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to  seek  it    The  fertility  of  tfiMe  paatnres  «ad  tfieir  cahv)«  fcsve  been  previottaly 

According  to  the  extent  of  pasture  reqaired  ibr  a  cow,  tBe  namlwr  of  «beep  -irlikii  csq  be 
fed  on  a  giren  extent  of  land  may  be  determined,  ten  sheep  being  reckoned  for  one  cow.  Tkii 
proportion  may  be  safely  relied  upon  if  the  sheep  have  also  the  xne  of  pasturage  on  tfae  steb- 
ble  and  fallow  flelda  As,  however,  the  produce  of  the  pastnres  is  not  the  aune  every  vw.  . 
great  certainty  will  be  attained  by  reckoning  upon  a  larger  extent  of  ground,  and  leautiiiafar  < 
cases  of  necessity  a  cenain  portion,  which  mav  be  mown  if  not  required  for  grasin^.  I  bar« 
known  an  eure  of  pasturage  to  suffice  »even  tkcep  during  ike  vhofe  summer. 

Sheep  may  be  stall-fed  in  summer :  this  has  been  proved  by  unexceptionable  trala.    Boeb  t  : 
mode  of  foedioir  is,  however,  attended  with  difficulties  which  most  people  woold  consider  iasB- 
perable ;  difficulties,  indeed,  lo  which  one  would  scarcely  be  warranted  hi  exposing^  one's  teH  ) 
without  having,  from  year  to  year,  a  supply  of  hay  and  straw  enough  for  six  montfaa  ai  tte  ) 
least  ( 

There  is  another  mode  of  making  the  sheep  consume  a  crop  of  clover,  tare«,  &c.  on  the  grocad :  ( 
it  consists  in  placing  hurdles  before  them  just  high  enough  to  allow  them  to  crop  tbe  herbage  is  a  ( 
certain  distance  by  stretching  their  heads  over.  The  hurdles  are  moved  forward  aa  the  sheep  so  < 
on  grazing.  "    J 

The  winter  food  of  sheep  consists  of  hay  and  straw.  The  straw  contain«  very  Kttle  mtrimett.  j 
and  is,  moreover,  less  snbsümtial  in  proportion  to  its  greater  freedom  from  weeds,  ks  ripeneaa.  eid  ) 
the  care  with  which  it  has  been  threshed.  The  value  of  this  pure  straw  is  gready  exag^ersied  ) 
when  it  is  said  to  be  equal  to  half  that  of  hay ;  this  can  never  be  the  case  exceptmg  wben  die  ) 
straw  contains  a  Isrge  quantity  of  grain.  It  however,  fills  the  stomach  and  dnlla  the  aensatioBsf  \ 
hunger  when  nothing  of  a  more  nutritions  character  can  be  given ;  indeed,  there  mre  many  tkar-ep-  { 
folds  in  which,  from  autumn  to  the  somewhat  advanced  period  of  lambinc,  the  animals  are'obliacc  [ 
to  content  themselves  with  pure  straw,  and  such  winter-pasturage  as  chance  may  «flbrd  tfaec  ( 
but  they  come  out  from  the  winter  season  in  a  miserable  state,  yield  but  a  very  anudl  qnantitT  cT  ( 
wool,  «nd  that  of  coarse  quali^~fine>wooled  sheep  could  not  stand  inch  diet  The  wirme  m  k-  ! 
gvminous  vegetablu  and  bucMoheat  is  more  nourishing,  especially  when  the  cropa  hare  beea  \ 
taken  while  part  of  their  leaves  remained  green.  This  straw  may,  therefore,  be  need  as  a  help  ) 
in  establishments  which  are  short  of  fodder:  in  such  concerns  it  is  frequently  given  loaheep  ast ) 
relish,  and  reserved  for  the  lambing  season ;  whereas,  in  rich  establishments,  it  is  nsed  osily  at  Ae  ^ 
beginning  of  winter  in  place  of  hay.  { 

Sheep  are,  however,  mostly  fed  upon  hay  in  winter;  and,  when  a  choice  cam  he  had,  tliis  hxf  ( 
is  of  the  most  nutritioos  quality,  kept  as  green  as  possible,  harvested  in  dry  weather,  and  we.  / 
preserved  from  mouldhiess  and  all  unpleasant  smells.    The  hay  of  coltivafted  fbdder-planti  is  sko 
better  for  sheep  than  that  of  most  natural  meadows. 
.     There  is  a  great  diversity  in  the  quantity  of  hay  aiven  to  sheep.    In  bad  sbeep-fbldi.  90  or  # 
auintals  are  considered  sufficient  for  the  winter  im>d  of  100  sheep.    But  in  establnhments  wheit 
sneep  of  superior  breed  are  kept,  75  ouintals  is  rerarded  as  the  mihimnm  of  winter  piovinoa  far 
this  ndmber  of  animal»— making,  for  the  150  days  during  which  the  sheep  are  almost  whoOy  siA 
fed,  55  lbs.  per  day  for  100  sheep,  or  rather  more  than  ^  ib.  for  each.* 

But  esnierience  shows  that  when  the  wool  baa  acquired  a  great  degree  of  flnenesaL  aad  ris» 
in  price,  n  is  profitable  to  ^ve  the  sheep  a  more  abundant  supply  of  food,  even  if  hav  sho^  be 
worth  IS  groschen  per  quintal.    A  remarkable  comparative  essay  on  thia  subject  is  Jeacrrbed  h  i 
tbe  second  volume  of  the  "  Neue  Annalen  der  Landwirthschai\,"  s.  11^,  in  which  fifty-one  wbee^. 
fed  on  a  quantity  of  hay  greater  by  17}  qumtals  than  that  given  to  fifty-one  other  aheep,  vielded 
75  lbs.  of  fine  wool  more  than  the  latter  ;t  but  this  hay,  at  the  rate  of  19  groschen  per  qniaisl, 
would  amount  to  only  8  rix-dollars,  21  groschen.    It  is  worth  whOe  to  try.  by  exact  expernneBn^  ' 
up  to  what  point  it  may  be  found  profitable  to  increase  the  food  of  sheep,  and  whether  there  is  a 
maximum  bieyond  which  this  amehoration  of  food  ceases  to  be  profitable.    If  the  latter  snpposi&Da 
be  correct  any  surplus  food  will,  of  course,  be  more  advantageously  divided  among*  a  larver  bsb- 
her  of  animals.    Bome  great  amateurs  of  sheep  regulate  the  quantity  of  food  to  be  given  to  theai 
only  by  their  appetites — which,  however,  in  animals  that  are  always  property  satiaaed  with  iboi. 
fa  not  ao  great  as  in  those  which  are  poorly^  fed.    Others  think  that  areater  advantage  m  gained 
by  keeping  a  larger  number  of  sheep ;  thia,  however,  may  easily  degenerate  into  a  syema  «f 
starvation.    In  determining  fois  matter,  regard  should  be  had  not  only  to  the  quantity  of  wool  hat  < 
also  to  the  size  and  quick  growth  of  the  lambs,  and  the  increase  of  flesh  and  fet  in  tlioee  winch  an  < 
not  intended  for  breeding.  ' 

Two  quintals  of  hay  per  head  is  usodily  regarded  as  tlie  most  advantageous  qnmtity  for  lb^ 
wooled  sheep  of  ordinary  «iae,  which  are  not  supplied  with  any  other  fqod ;  some  famera.  how- 
ever, consider  this  quanUty  too  large,  and  think  uiat  it  may  be  mora  profitably  divided  «moor  a 
krger  number  of  animals:  they  even  look  upon  1|  quintals  per  head  as  verging  on  extravagance. 
But  it  should  be  remembered  that  by  ^ving  more  hay,  we  save  straw ;  and  tberefoie,  when  tbe 
latter  is  scarce,  it  may  be  economical  to  mcrease  the  quantity  of  the  former. 

It  is  also  agreed  that  a  sheep  requires  3  lbs.  o/^  drf  fodder  per  day .-  if  its  tbod  be  n^dnced  le- 
low  this  quantity,  it  snfiers  from  hunser,  which  is  alwavs  imurioos.    Bat  a  ewe  will  eat  9|  Ibsi  of  i 
«ricd  hay,  with  good  appetite.    The  laiger  the  proportion  of  notritioas  bay  to  straw  fa  this  attow- 
nnoe,  the  more  will  the  animals  riirive. 

In  valuattons,  the  feeding  of  sheep  is  sometimes  put  down  at  a  price  much  lower  Aan  tei  < 
which  it  really  coste:  bat  tnis  Is  not  easily  discovered  till  more  exact  information  has  been  eb-  ' 
tained ;  for,  at  all  events,  when  the  shepherd  receives  pan  of  tfie  produse  of  tbe  sheep-fold,  only  ^ 
tbe  amount  of  tbe  valuation  is  put  down:  whatever  is  to  be  added  toit  ia  reckoned  apai^  ■■>4  i^e  ^ 

*  A  Berlin  quintal  contains  110  lbs.  ^_ 

1 1  have  here  omitted  thq  calculation  of  the  produce  of  wool,  la  which  I  tUnk  there  is  a 
grigtais].    It  was  estimated  at  70  rix-dollara,  10  groschen. 
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ahepherd  pavs  U«  poctkm  of  itc  no  Aepbeid  who  nadantaadi  hi«  boaiiieM  will  objoot  ta  tfabap- 
p&rent  sacrifice. 

Where  a  raflSciency  of  bay  cannot  be  obtained,  grain-fieding  is  nsnaD^  adopted,  to  make  vp 
the  fall  quantity  of  food.  Oats  are  osaally  preferred ;  bat  rye  and  barley,  in  proper  proportion^ 
tune  no  less  advuotaeeoos  to  sheep.  In  places  where  large  qnantities  of  peas,  Ures,  beans  or  back- 
"w-heat  are  coltivated,  they  coQstitate  the  most  usaal  kind  of  min-food  for  these  animals.  Maahee 
of  oil-cake  are  of  great  service,  especially  for  lambs  and  snokling  ewes :  the  refbse  of  the  brandy 
dietillery  is  also  naefol ;  bnt  it  most  be  g-.ven  with  cantion.  and  before  it  tarns  soar.  Many  fann- 
ers have  found  that,  when  acid,  it  prodoces  a  bad  effect  apon  the  milk. 

Com  is  sometimes  ariTen  to  sheep  in  bundles,  either  nnthreshed  or  only  half-thresbed ;  bat  the 
quantilv  cannot  then  be  accurately  measured.  The  groin  is,  however,  more  commonly  given  in 
tl>e  naked  state,  but  mixed  with  chalF  and  slightlv  moistened.  Sometimes,  also,  it  is  a  little 
erwrelled  by  soaking  in  water;  this  method  is  particularly  adopted  with  the  seed  of  pulse.  Other 
persons  prefer  givmg  it  in  the  ground  state,  mixed  with  cut  straw,  or  in  a  mash.  Provender  oon- 
aistin^  ot  chaff  and  refuse  com  is  sometimes  given  to  sheep. 

If  the  price  of  grain  be  somewhat  high,  this  mode  offeeainpf  will  be  among  the  most  expensive 
that  can  be  adopted :  it  is,  therefore,  resorted  to  only  at  lambmg  time,  or  in  cases  of  necessity,  or, 
as  some  persons  recommend,  for  curing  sheep  attacked  with  the  rot. 

Instead  of  depending  on  grain,  it  is  undoubtedly  better  to  cultivate  root-eropi  oft>arumt  kiiiä$, 
and  ase  them  to  supply  the  place  of  a  portion  of  the  bay  on  which  sheep  are  toDe  fed ;  perhaps 
even  half.  Numerous  experiments  have  shown  that  all  the  ordinal^  root-crops  are  particularly 
beneficial  to  sheep,  and  preferable  to  all  kinds  of  dry  fodder,  especially  during  suckling  time. — 
Sheep  are  never  injured  in  health  by  these  roots,  but  digest  them  easily,  as  is  proved  by  the  readi- 
ness with  which  they  eat  them,  expeciaUy  potatoes,  when  once  accustomed  to  them.  When 
these  vegetables  are  used  in  place  of  hay.  their  quantity  must  be  proportioned  to  their  nutritive 
powers,  as  already  explained.  It  has  l>een  abundantly  proved,  indeed,  that  they  may  be  used 
altogether  instead  of  hay ;  bat,  if  so,  the  sheep  must  be  plentifully  supplied  with  straw ;  and,  after 
all,  they  thrive  better  when  fed  on  roots  and  hay  alternately.  Sheep  fed  daily  on  U  lb.  of  hay 
and  1  lb.  of  potatoes,  or  1  lb.  of  hay  and  9  lbs.  of  potatoes,  together  with  a  good  supply  of  straw, 
have  been  found  to  thrive  particularly  well,  and  give  plenty  of  wool  and  miUc. 

Qood  pea,  tare,  or  lentil-straw  may,  however,  be  osed  instead  of  hay  when  the  aheep  are  fed  on 
roots. 

Aeom»  and  koru-^ihtttnttU  aflbrd  nourishing  food  to  sheep ;  they  are  particolariy  recommended 
for  those  which  are  attacked  with  the  rot  or  watery  cachexia.  They  are  given  in  the  quantity  of 
about  a  pound  per  day,  either  in  their  natural  state,  or  after  being  soaked  for  some  days  in  water, 
.  and  then  dried  in  the  oven :  this  treatment  causes  the  husk  to  separate,  and  removes  the  rough  taste. 
In  some  countries,  sheep  are  fed  in  a  great  measure  on  the  leaves  of  the  elm,  lime,  poplar,  ma> 
pie,  ash  and  alder  trees»  Uie  relative  utility  of  which  varies  in  the  order  here  mentioned.  The 
branches  are  cut  in  July,  tied  up  in  bundles,  dried,  and  collected  in  heaps ;  they  are  then  hoased 
in  a  bam,  to  be  given  to  the  soeep  as  a  supplementary  food,  particolarl^  at  lambing  time.    In 

S laces  where  this  kind  of  food  is  regularly  used,  the  trees  which  fiorniah  it  are  arranged  in  three 
ivisions,  from  one  of  which  the  leaves  are  gathered  every  year.    When  the  sheep  have  eaten 
'  the  leaves,  the  wood  is  used  for  burning. 

Salt  is  undoubtedly  useful  to  sheep  at  timet,  but  should  be  regarded  rather  as  a  medicine  than 
an  article  of  food.  The  desire  of  licking  salt  is  manifested  by  sheep  precisely  at  the  time  when 
'  they  require  it  The  opportunity  of  doing  so  is  aflforded  to  ttiem  withoat  spreading  salt  upon 
their  food,  by  suspending  a  lump  of  rock-salt  in  the  fold,  or  making  cakes  of  dissolved  salt  and 
.  me«d.  baking  them,  and  either  hanging  them  up  in  the  same  manner  or  putting  them  in  the  man- 

fers.    Brine  is  also  made  of  a  solution  of  salt  and  an  infusion  of  aromatic  herbs,  viz.  wormwood, 
uckbean,  gentian,  holy  thistle,  camomile,  marjoram,  rue,  balm-mint,  thyme,  and  feverfew.    Thia 
liquid  is  placed  in  a  wooden  porringer ;  a  pound  of  it  will  suffice  a  sheep  for  a  year. 

These  animals  require  drink  as  much  as  solid  food,  and  should  have  the  opportunity  of  drinking 
often.  It  is  only  when,  according  to  old  fiiahioned  custom,  they  have  been  allowed  to  snfler  from 
thirst,  that  they  are  likely  to  injare  themselves  by  drinking  to  excess;  soch  injury  would  be  most 
likely  to  result  from  their  drinking  stagnant  or  marshy  water.  When  fed  on  succulent  vegetables 
they  are  less  inclined  to  drink  than  when  they  live  on  dry  fodder.  In  winter,  they  are  much  dis- 
posed to  eat  snow ;  it  agrees  with  them  very  well. 

Dark,  confined,  damp  stalls,  sack  as  have  been  too  long  osed  for  sheep  for  fear  of  their  taflbring 
from  cold,  are  highly  ii^rioos  to  their  health.  Sheep  are  natarally  protected  from  cold,  and  they 
enjoy  f^sh  air  and  light  more  than  any  other  domestio  animals.  It  is  only  when  weakened  by 
.long  confinement  in  a  warm,  damp  atmosphere,  which  throws  them  into  a  state  of  perspiration, 
that  thoy  are  ii^ured  by  sodden  exposure  to  cold.  All  intelligent  persons  are  now  convinced  that 
light,  airy,  spacious  sheep-folds  are  absolutely  necessary,  and  that  nothing  ne6d  be  apprehended 
from  their  coolness.  Well  fed  sheep  may  aafely  be  exposed  to  a  temperature  considerab^  below 
the  freezing  point 

'  The  experiment  of  keeping  aheep  oat  in  the  open  air  at  nl^ht,  aoeording  to  the  English  coaton^ 
has  been  tried  both  in  France  and  Germany.  M.  de  Trembicki,  of  Lomna,  near  Warsaw,  partio- 
ulaily  deserves  the  thanks  of  the  public  for  his  attention  to  this  matter  ("Anaalen  des  Acker- 
bauea"  1805.  I.  721).  An  expenment  of  the  same  kind  is  recorded  in  the  "  Annalen  des  Acker- 
baoes,"  bd.  sL  a  45S.  Bat  notwithstanding  the  possibili^  of  keephig  sheep  oat  at  night,  a  welt- 
aired  fold  is  much  mora  advantageous  to  tnem ;  this  has  been  shown  in  the  ninth  volume  of  the 
"  Annalen,"  a  83,  by  his  Highness  the  Duke  of  Holstein  Becq.  Sooh  a  covering  forms  a  useful 
protection  to  the  newly-dropped  lambs,  especially  in  the  yeiy  cold  season :  it  likewise  keeps  off 
rain  and  snow,  and  prevents  saoculent  fodder  from  being  spoiled  bv  Ikost  In  rainy  weauer  a 
.ttoaller  quantity  of  utter,  alao,  serves  for  shoap  b  the  fold,  and  their  dang  retains  its  moimire 
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The  principal  rcqaidtes  of  a  good  aheep-lbid  are  nifBciency  of  room,  catrents  of  air  ao 
as  to  afford  perfect  ventilation  withoat  exactly  ooming  in  contact  with  the  sheep,  and  a 
yard  in  front  in  which  they  can  ei^ov  the  open  air  as  often  and  as  long  aa  they  like     ff 

flons  have  bailt  magnificent  sheep-folds,  with  wide  and  nnmeroas  windows.    There  is . 

no  objection  to  such  folds;  bat  sheep  may  be  jast  as  well  kept  in  ordinary  folda,  built  aceuiJütg 
to  the  old  plan,  provided  the  necessary  ventilation  be  sopplied,  the  doors  be  left  open,  and  the 
sheep  have  liberty  of  going  in  and  ont  at  their  pleasure.  In  lar^  sbeep-fblds  it  ia  wry  ocmveaieBt 
to  have  separate  stalls  or  compartments  for  the  several  descriptions  of  animals.  The  mlleat  direc- 
tions, in  an  agricaltural  point  of  view,  respecting  the  conatmction  of  sheep-iblda,  yrill  be  fomad  b 
Qilly'g  «  Anweisung  xnr  landwirthschaftlichen  Ban  Kunst  von  Friedrid." 

Sheep  Mangers  and  Racks, 

Among  the  various  modes  of  constructing  mangers,  the  ibllowing  is,  in  my  opinioii,  the  moiC 
suitable :  A  board,  about  sixteen  inches  wide,  is  supported  on  four  treasels,  and  Dordered  with  a 
lidi  about  two  inches  deep.  This  board  serves  to  retain  the  hay  dust,  and  to  feed  the  afaeep  wiih 
abort  fodder  and  roots.  Double  racks,  joined  together,  and  placed  upon  it  These  racka  an:  abom 
12  inches  asunder  at  the  bottom,  and  10  at  the  top,  so  that  tney  incline  toward  each  other,  and  bok 
outward,  according  to  the  old  construction.  This  arrangement  not  only  obviates  the  inconvenieDce 
of  anything  falling  into  the  wool  of  the  sheep  when  they  pull  the  fodder  out  of  the  rack,  bat  ako 
prevents  them  from  leaning  over  one  another  to  eat,  and  therebjr  soiling  each  other's  fleece.  By  this 
arrangement,  also,  the  animab  are  prevented  from  jumping  into  the  mangers,  aa  they  are  very 
much  inclined  to  do.  The  double  rack  is  suspended  by  cords  passing  over  a  pulley  attadied  to  the 
rafters,  or  else  to  two  cross-bars,  by  means  of  which  it  is  raised  above  the  board  when  the  abeep  are 
to  be  fed  on  tthort  fodder. 

I  have  elsewhere  spoken  of  the  advantages  and  inconveniences  of  night-penning  as  a  means  of 
improving  land.  That  this  treatment  may  not  ii^ure  the  health  of  the  slioep,  it  must  be  adopted 
in  the  warmest  part  of  the  year  odly  and  in  dry  weather;  moreover,  the  sheep  moat  not  be  loo 
crowded  in  the  pens,  but  each  must  nave  a  space  of  ten  square  feet  It  is  advisable  not  to  exposs 
Üiem  to  a  thunder-storm,  but  to  take  them  back  to  tlie  fold  when  such  a  shower  is  perceived  to  be 
coming  on :  but  a  sudden  heavy  rain  does  not  hurt  them  nearly  so  much  as  a  lon^  continaaace  d 
cold,  damp  weather.  Sheep  must  never  be  penned  on  damp  ground :  the  drier  and  mov«  saady 
the  soil,  the  less  is  it  likely  to  injure  them. 

A  flock  of  sheep  includes  the  foUowing  divisions: 

1.  Breeding  ewe& 

3.  Wethers,  with  which  also  the  rams  are  usoally  kept 

3.  Year-olds. 

4.  Lambs— these  are  kept  separate  durinj^  the  sommer  onlv,  becaose  at  the  beginning  of  wtaler 
the  lambs  of  the  previous  winter  are  taken  mto  the  division  of  the  yearlings. 

5.  Fatted  sheep,  where  fattening  is  attended  to,  and  there  are  pastures  fit  for  that  puijwe. 

1.  The  ewes  of  the  first  division  are  distinguished  according  to  age,  and  entered  upon  the  legiste  i 
accordingly.  The  distinctions  are  as  follows : 

(a).  Old  or  superannuated  ewes 

lb).  Full-mouthed  ewes  which  have  got  their  eight  lai^ge  faicisora. 

\c\.  Six-toothed  ewes. 

(<i).  Four-toothed  ewes. 

For  the  winter  the  anhnals  are  put  in  the  division  to  which  they  properly  belone  in  the 
spring  only.  Thus,  the  lambs  bom  after  the  winter  of  1809  are  regarded  as  year-olds  of  the  IbUow 
ing  autumn,  and  placed  in  the  corresponding  division  for  1809-10.  In  the  vrinter  of  1810  tfaey  are 
classed  (such  at  least  is  the  custom)  among  tnoae  fit  to  receive  the  ram ;  that  is  to  say,  among  dK 
fourtootnewes,  though  in  reality  they  have  yet  but  two  teeth.  A  similar  method  is  pnnmed  with 
the  other  classes.  Moreover,  in  a  sheep-fold  where  improvement  of  breed  ia  attendea  to,  the  ewes 
are  distinguished  according  to  their  generations,  which  are  distinguished  by  peculiar  mariu;  vis^ 
those  of  pure  breed,  and  those  of  the  fifth,  fourth,  thirds  second,  and  first  generations.  Tfaey  are 
disdnguished  as  follows :  " 

•u>  oa  suraaANVüATxn  SHxar. 

Pur« ^ 10 

Of  the  fifUi  generation B 

PUIX-HOUTHKD  BHXXr,  WITR  BIOHT  TSKTH: 

Pure  30  Of  the  third  generation  ., 60 

Of  the  fifth  generation 40  "      second    " 40 

"     fourth    » eo  »     first         " 90 


The  six  and  and  fbnr-toothed  sheep  are  similariy  distinguished. 

Sheep  are  usually  marked  and  counted  three  times  a  year : 

1.    At  the  beginning  of  winter,  when  those  which  are  to  be  drafted  are  separated  fitaa  the 
rest 

S.    In  spring,  when  wiater-feediiig  is  nearly  over :  the  sheep  to  he  drafted  after  sJasiiim  are 
tiien  marked. 

3.  At  shearing-time. 

The  register  is  consequently  revised,  or  the  number  of  sheep  in  etch  class  and  dfrisioB  noted, 
three  times  a  year.    Some  persons  perform  this  revision  eveir  month,  but  this  is  nnneoesHzy,  pia- 
Tided*that  care  be  taken  to  note  once  a  month  all  changes  whbh  happen  in  the  fidd,  uid  aveiy  ia» 
erease  or  diminution  of  nombeni. 
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The  ftale  of  a  flook  doiia^  winter  uconaiderad  pennaiieat  In  •ommer,  the  Bomber  üiocreaied 
by  that  of  the  Uunba,  bat  it  i«  rIm  dimuuBbed  by  loaae«  and  removals  wbich  have  taken  place  dnr* 
inff  tbe  q>nng.  If  tbe  6ook  consbt  of  1,000  abeep  during  winter,  paatorage  moiit  be  provided  for 
at  least  1,300. 

'Wetbera^  or  sheep  for  {aliening,  «re  regarded  in  this  oountiy  bot  as  an  accessory  thoogb  necea- 
aary  branch  of  sheep-hosbandry.  It  is  troe  that  we  sometinies  meet  with  fattening  flockSf  consist- 
mg  entirely  of  wethers  and  drafted  sheep,  bought  for  the  purpose  from  owners  of  flocks,  and  fatten- 
ed either  lor  summer  or  winter  {  but  sbeep-hosbandry  is  rarely  undertaken  with  fattening  for  its 
principd  object,  as  it  is  in  England.  Tbe  principal  object  with  ua  is  the  wool :  breeding  and  fat- 
tening are  resorted  to  only  fiom  necessity.  The  multiplication  of  sheep  for  the  former  of  these 
purposes  is  so  rapid  that  our  markets  are  glutted  with  drafted  sheep ;  but  the  flesh  of  these  ani- 
mals being  of  indifferent  quality,  the  taste  for  it  has  been  lost ;  and  the  low  price  of  bad  mutton 
canaes  a  depreasion  also  in  that  of  good,  at  least  in  the  Government  duties  hitherto  in  use.  Hence 
it  can  rarely  be  profitable  in  this  country  to  rear  sheep  especially  adapted  for  fattening,  and  devote 
to  that  object  the  care  wbich  we  bestow  upon  the  wool  or  porsoe  it,  as  the  English  do,  to  the  de- 
triment of  the  latter. 

There  is  great  diversiw  in  tl^  disposition  to  fatten  and  the  goodness  of  the  flesh  in  the  several 
races  of  sheep.  In  England  there  are  breeds  of  which  ewes  produce  one  or  even  two  lambs  in 
their  second  year,  suckle  them,  and  become  fat  either  by  aatiuun  or  during  tlie  following  winter 
without  being  covered  a  second  time.  Such  sheep  are  considered  the  most  profitable  of  all ;  for  the 
price  of  their  meat  well  repays  the  cost  of  both  winter-feeding  and  pasturage ;  the  wool  is  regard- 
ed as  only  of  secondary  importance.  Tbia  propertv  does  not,  however,  belong  to  all  the  English 
racea:  there  are  some  which  cannot  be  profiuoly  lattened  till  the  third  or  fourth  year.  There  is 
also  great  diversity  in  the  quality  of  the  meat  Good  mutton  should  not  be  spongy  or  very  norous, 
but  soft,  of  delicate  fibre,  and  succulent  A  moderate  (quantity  of  fat,  mixed  with  muscdar  nbre,  b 
much  esteemed ;  but  the  excess  of  that  substance,  which  shows  itself  on  the  outside  sometimes  in 
layers  five^  or  six  inches  thick,  is  fit  only  for  the  poorer  class  of  people,  who  use  this  fat  to  eat  with 
the  leguminous  vegetables  on  which  they  live. 

Manv  Englishmen  consider  goodness  of  flesh  and  disposition  to  fatten  incompatible  with  fine- 
ness ot  wool.  This  opinion  is  not,  however,  universal :  some  persons  in  England  think  that  good- 
ness of  flesh  and  wool  may  be  united.  They  have,  however,  seen  abundant  proof  that  the  merino 
breed  is  very  defective  in  these  itspects,  and  upon  a  given  quantity  of  food  produce  flesh  inferior, 
both  in  weight  and  quality,  to  that  of  any  other  breed.  It  is  commonly  considered  that  the  greskt- 
er  value  of  tne  wool  docs  not  compensate  for  these^  disadvantages,  at  least  in  the  system  of  English 
husbandry.  Many  farmers,  therefore,  without  directly  oppo«ng  the  introduction  of  the  merino 
breed  into  England,  think  tliat  an  intermediate  race,  possessmgboth  qualities»  might  be  formed  by 
crossing,  and  a  proper  selection  of  individuals. 

With  us,  in  Chermany ,  the  production  of  meat  is  but  a  secondary  consideration :  generally  speak- 
ing, we  have  no  breed  particularly  famous  in  this  reapect  We  most  however,  remember,  that 
upon  a  given  quantity  of  food  the  pure  merino  race  docs  not  gain  so  much  fleah,  or  produce  meat 
of  so  good  a  quality,  as  the  larger  variety  of  our  native  breed.  The  wethers  of  the  former  race  evi- 
dently make  less  progress  than  those  of  the  latter ;  and  when  a  butcher  is  permitted  to  make  a 
selection  among  a  flock  of  mixed  sheep,  he  will  reject  all  the  meriuoes,  unless  they  have  already 
gained  a  large  quantity  of  wool,  a  circumstance  which  he  very  well  knows  how  to  appreciate. 

Considering  the  great  advantage  which  the  merinos  present  by  the  ^uantitjr  of  wool  which  they 
vield,  we  shall  scarcely  be  prevented  bv  tbe  circumstance  just  mentioned  uom  introducing  thie 
breed  into  our  establishments,  unless,  indeed,  a  change  of  circumstances  should  greatly  increase 
the  prioe  of  mutton  as  compared  with  that  of  wool 

If,  however,  peculiar  circumstances  of  husbandry  should  induce  colti^iitors  to  direct  their  at- 
tention to  the  fattening  of  sheep,  and  to  turn  the  milk  of  tlieir  ewes  to  account,  it  would  be  no  less 
advantageous  to  have  a  good  native  breed,  perfected  within  itself.  When  our  only  object  is  to 
keep  wethers  for  fattening,  and  buy  them  for  this  purpose  of  breeders,  we  shall  undoubtedly  find 
the  native  breed  the  most  advantageous,  especially  when  we  intend  to  fatten  quickly,  and  there- 
fore reckon  but  little  on  the  wool  which  the  slieep  may  gain  daring  fattening. 

It  may  also  be  found  atlvanta^eous  to  keep  sheep  for  fattening  in  localities  where  the  pastures  are 
rich  but  not  very  healthy,  such  indeed  as  t#  cause  rome  danger  of  the  rot  or  watery  cachexia  or 
on  a  moist,  rich  soil,  where  the  stubblelapds  and  meadows  yield  abundant  second  crops,  and  at 
the  same  time  lean  sheep  can  be  purchased  at  low  prices,  and  sold  at  a  good  profit  wlien  fattened. 
When  large  quantities  of  root  crops  are  cultivated,  it  may  be  found  advantageous  to  fatten  dieep 
daring  winter  and  sell  them  in  Alay,  for  at  that  season  there  will  seldom  be  any  difficulty  in  find- 
ing a  market  for  fatted  sheep,  particularly  in  the  neighborhood  of  large  rich  towns,  in  which,  at  this 
time,  good  mutton  is  highly  prized. 

W  hen  the  fattenug  of  sheep  is  undertaken,  it  is  best  to  bring  it  to  perfectfon  as  aoon  as  possible, 
and  frequently  to  renew  the  flock.  Wethers  kept  for  a  whole  year  will  rarely  pay  for  their  food, 
whether  they  are  stall-fed  or  pastured.  If,  therefore,  we  possess  fattening  pastures,  üiey  must  be 
liberally  used,  that  is  to  say,  we  must  not  put  too  many  sheep  upon  them.  A  portion  of  the  pas- 
tures must  be  reserved  in  order  that  the  sheep  may  be  placed  i^pon  them  when  die  grass  begins 
to  get  low  on  thoan  which  they  have  previotisly  occupied :  drafteo  ewes  may  then  be  put  upon  the 
latter  to  consume  the  rest  of  the  grass.    If  this  pasturage  be  nut  sufficient  additional  toed  must  be 

£'ven  in  the  fold,  so  that  the  fattening  may  be  complete  in  eight  or  at  most  in  ten  weeks.  If  the 
itening  ttke  place  in  winter,  the  sheep  must  from  the  first  be  supplied  with  as  much  food  as  they 
wül  eat ;  it  is  astonishing  to  observe  tbe  quantity  that  one  of  these  animals  wiU  consume  when  in 
tbe  middle  of  fattening.  But  fodder  thus  given  wül  pay  its  expenses  much  better  than  that  which 
is  parsimoniously  applied,  so  as  not  even  in  four  months  to  brin^  the  sheep  to  the  degree  of  fatness 
wiiich  they  might  attain  in  two.  Twelve  wethers,  of  the  nauve  breed,  which  I  once  put  npon 
trial  fai  my  iheep-fold,  intenduig  them  for  use  in  my  own  house,  were  fed  with  a  scheffel  of  pota- 


toef  and  a  qamrter  quintal  of  hay  per  day :  in  aiz  or  eigbt  week«  they  beeame  so  ftt  a»d  pfodoaed 
meat  of  bo  good  a  qoality,  that  all  who  ate  of  it  at  my  table  declared  that  thcjr  had  never  eaten  aaeax  ^ 
more  mzccolent  or  of  more  agreeable  flavor ;  they  foond  oat»  ia  abort,  how  it  is  thai  the  £ng;iHh  apt  \ 
BO  high  a  Talae  on  good  mutton. 

Wethers  which  are  to  be  fattened  at  home  ahoald,  whilo  they  are  lamb«  and  yeta^oHdm,  be  kept 
in  SQcb  a  manner  that  they  mav  attain,  daring  the  time,  to  their  fall  eixe  and  atrengdL  The  better 
•ort  of  oar  naiiTC  sheep  may,  oy  good  feeding,  be  raised  to  an  extraordinary  degree  of  aize  mad 
weight  This  is  proved  by  the  wetbeni  sometimes  kept  alone  in  stables  finom  their  first  year  to  te 
time  when  tliey  are  pot  ap  to  fatten ;  they  mav  then  be  more  sparingly  fed.  When  sheep  are 
boaght  exclojdvely  for  fattening,  sacccss  depends  chiefly  on  the  selection  and  price  of  the  »»m^mW 
parunased.  In  general,  it  will  oe  foand  advantageoas  to  bay  the  largest  sheep  that  we  can  feed, 
even  if  we  pay  a  higher  price  for  them. 

On  lar^e  sheep-farms  it  is  necessary  to  have  a  masle^Bheph6rd  to  overtook  the  whole  ;  he  esa- 
ally  receives  a  part  of  the  produce,  and  is  considered  responsible  for  the  saccesa  of  the  whole  ooa- 
cem.  He  has  ander  him  shepherds  to  look  after  the  sockling  ewes,  a  shepherd  for  the  wetfacn^ 
one  for  the  year-olds,  and  another  for  the  lambs — the  last  is  asaally  a  hoy.. 

The  diepberd's  occapaiion  is  in  some  respects  a  kind  of  trade,  bat  it  is  often  beredilaiy.  T1»e 
children  of  shepherds  acquire  from  their  youth  a  certain  aflbction  for  sheep,  and  a  peculiar  tact  ia 
overlooking  them ;  they  become  early  and  practically  accustomed  to  the  siK^herd's  life,  oHee,  in- 
deed, so  far  as  to  unfit  them  for  all  other  occapations.  A  good  shepherd  of  this  kind  is  certaialy 
preferable  to  one  who  takes  up  the  occupation  at  a  later  period  of  fiis  life,  and  baa  to  acquire  the 
tact  of  watclung  sheep.  The  only  thing  to  be  regretted  is,  that  certain  prejndioes  and  •apenti< 
tions  become  inherited  from  father  to  son,  and  can  scarcely  be  eradicated  by  the  moat  palpable 
demonstration.  Frequently  there  reigns  among  them  a  certain  esprit  de  corjm  which  iadaoes 
them  to  combine  for  the  purpose  of  deceiving  and  injaring  their  masters.  A  man  poww suing  the 
qualities  of  an  intelligent  master-shepherd,  but  free  from  these  prejudices  and  this  ^arty  Bpiiix,  is  a 
most  valuable  acquisition,  especttlly  where  the  cultivator  cannot  exercise  a  minute  mspectioa  over 
his  sheep-fuld,  and  direct  his  shepherds  in  the  minute  details  of  their  duty. 

In  some  countries  the  master-shepherds  are  so  corrupted  that  it  becomes  necesaary  to  adect 
young  persons  of  good  character;  and  either  train  them  up  one's-self  to  the  employmrtnt,  or  appren- 
tice them  in  a  well-conducted  establishment  in  some  other  country.  It  is  much  to  be  'wiAed  that 
the  schools  of  shepherds,  so  long  wanted,  and  so  often  proposedt  ^re  actually  establislied  «ml  at- 
ganized.  As  shepherds  have,  from  the  earliest  times,  possessed  the  confidence  of  the  people  for 
treating  the  diseases  of  animals  and  even  of  men,  and  as  they  make  use  of  various  saperstitbBs 
remedies,  and  even  perform  operations,  this  confidence  might  be  turned  to  account  by  fomiahing 
the  pupils  with  some  instructbn  in  the  veterinary  art.  They  might  then  to  a  certain  extent  foUow 
the  occupation  of  a  veterinary  surgeon,  which  can  never,  except  in  certain  countries,  foniiah  fall 
employment  for  any  one. 

At  the  present  day,  the  inconvenience  of  aUowing  the  head-shepherd,  as  well  as  the  other  ser- 
vants, to  keep  sheep  in  the  flock  on  their  own  account,  is  generally  admitted.  When  each  aprae» 
tice  was  permitted,  it  was  perfectly  natural  that  the  slieep  belonging  to  the  shepherd  sfaoold  be 
aJways  the  best,  his  lambs  the  finest,  and  that  all  the  animals  that  died  were  not  his,  bat  the  mas- 
ter's: all  control,  in  sliort,  was  impossible.  The  custom  was,  howeyer,  not  easily  abolished,  be- 
'cause  all  qualified  shepherds  insisted  on  its  preservation,  and  it  was  conseijuently  dUBcalt  to  ob- 
tain one  on  any  other  term.<s.  It  was  finally  prohibited  by  law  in  the  Prussian  and  several  oiher 
States  any  proprietor,  who  should  establish  or  perpetuate  the  practice  being  made  liable  to  iMavy 
penalties.    The  shepherds  were  therefore  obliged  to  submit,  and  accept  other  conditiona. 

It  was  then  determined  what  proportion  thev  should  receive  of  the  total  produce  of  the  flock,  a  [ 
portion  which  they  were  consequently  obliged  to  purchase  without  having  sheep  especiallj  be-  ' 
longing  to  them.  They  were  also  obliged  to  bear  their  part  of  the  accessory  expenses,  and  a  cer-  * 
tain  quantity  of  hay  was  appointed  to  be  supplied  to  the  flock  without  payment  Everytbin^  be- 
yond this,  such  as  salt,  gram,  &c.,  as  well  as  all  incidental  expenses,  were  to  be  borne  in  ccmodbiob, 
so  that  the  shepherd  paid  his  proportion  of  them.  This  arrangement  binds  the  interest  of  the  pro- 
prietor to  that  of  the  shepherd ;  it  amalgamates  these  two  interests  as  it  were,  and  prevents  fiaod, 
or  at  least  throws  obstacles  in  its  way.  It  bowew  occasions  some  difficulties  in  the  apooiatnieat 
or  dismissal  of  the  shepherd,  particularly  when  the  establishment  is  opnsiderable,  and  naa  for  its 
objects  the  increase  and  improvement  ol  the  breed ;  for  in  either  case  a  valuation  wiU  be  necessa- 
ry, and  the  shepherd  who  loaves  has  a  right  to  claim  his  part  in  the  increased  value  of  the  flock, 
since  he  has  contributed  to  the  expenses  By  which  this  increase  has  been  produced. 

Some  persons  allow  the  shepherd  a  certain  portion  of  the  produce,  withont  obliging  htm  to  par- 
diase  part  of  the  stock,  sometimes  even  without  reqoiring  him  to  pay  his  portion  of  the  inciienial 
expenses. 

if  the  proprietor  be  willing  to  exeroise  a  yery  careful  superintendence  over  his  sheep-fold,  and 
in  some  measured  uke  upon  himself  the  office  of  dbector,  or  if  he  employ  a  clever  asaiataat,  he 
may  engage  men  at  fixed  wages,  and  feed  them  or  allow  them  a  certain  quantity  of  proyiskw  for 
their  maintenance.  In  order  to  interest  them  in  the  success  of  the  sheep-hu^andry,  it  is  a  good  plan 
to  allow  them  a  specified  gratuity  for  every  lamb  that  they  rear  hi  health  to  the  beguiaiqg  of 
winter. 

It  is  of  great  importance  that  the  shepherd  train  his  dog  well,  and  have  him  perfectly  under  com- 
mand ;  for  a  dog  which  disturbs  a  flock  at  improper  times  may  completely  derange  it. 

The  washing  of  wool  on  the  sheep's  back  is  always  very  imperfect,  and  ia,  therefore,  adopted 
only  to  take  off  the  grosser  part  of  the  dirt,  which  in  well  tended  flocks  of  fine-wooled  sheep  ought 
not  to  be  tolerated.  Wool  is  more  or  less  cleansed  by  this  washing.  This  circumstance  raises  ^ 
lowers  the  value  of  the  wool  in  the  eyes  of  experienced  connoisseurs ;  but  more  complete  washiag 
diminishes  the  weight,  and  the  loss  which  thence  results  is  often  more  than  an  equivalent  to  the  ia- 
oreased  value  of  the  wool.  The  chief  inconvenience  of  washing  on  the  back  is  the  icgury  whicA 
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it  does  to  the  animars  health  in  had  weather;  a  circumstance  which  it  is  not  always  possible  to 
avoid,  if  the  time  for  taking  wool  to  market  should  not  admit  of  delay  in  shearing.  Freqoentlv 
when  perspiration  cannot  be  completely  reestablished  before  shearing,  its  suspension  throws  back 
Üie  natural  and  even  the  internal  grease  of  the  wool.  Bat  the  use  of  this  washing  is  so  complete- 
ly established  in  Germany,  and  so  generally  recognized  in  the  trade,  that  it  woald  be  difficult  for  a 
private  individual  to  dispense  with  it  Our  wool  is  not  purchased  unless  it  has  undergone  this 
washing,  and  we  have  not  the  nccdssary  establishments  for  cleansing  it  thoroughly ;  moreover,  if 
we  even  attempt  thia  complete  washing,  purchasers  will  not  usually  jpay  the  price  which  it  is  re* 
ally  worth,  according  to  its  actual  weignt,  because  they  prefer  to  pertorm  this  last  washing  them- 
selves when  tlicy  sort  their  wool.  An  cpportaaity  should  be  taken  at  a  time  when  wool  is  much 
in  request,  for  the  proprietors  of  the  best  nocks  to  unite  for  the  purpose  of  selling  their  wool  either 
in  the  unwashed  state  or  when  thoroughly  washed  after  shearing,  and  of  establishing  in  every 
country  where  sheep  are  abundant  the  arrangements  required  for  complete  washing;  these  ar- 
rangements are  now  well  known.  It  has  been  found  that  wool,  when  thoroughly  washed  after 
sliearing,  loses  in  weight  about  54  per  cent.,  provided  it  has  not  been  previously  washed  on  the 
back.  In  the  latter  process,  the  wool  probably  loses  about  25  per  cent,  of  its  weight  in  the  un- 
washed state.* 
The  success  of  washing  on  the  back  depends  partly  on  the  method  adopted,  which  is  variable — 

Jiartly  on  the  care  bestowed  upon  the  operation,  and  partly  upon  the  water.  Hard  water  has  but 
itde  e£Pect  on  the  grease  and  dirt  contained  in  tlie  wool.  Sofl  water,  on  the  contrair,  especially  If 
it  be  soapy,  renders  the  wool  much  whiter  and  cleaner ;  this  is  also  the  case  with  the  water  of  the 
well  at  Möglin,  of  which  I  have  had  occasion  to  speak  in  the  Annalen  des  Aekerbauest  bd.  x. 
8.390. 

To  diminish  the  ill  effects  of  washing  on  the  back  with  regard  to  the  checking  of  persptration,  it 
is  of  great  importance  for  the  health  of  the  animal,  as  well  as  the  quality  of  the  wool,  to  endeavor  to 
restore  perspiration  before  shearing,  by  keeping  the  animals  warmer  and  feeding  them  \»etter  than 
usual ;  if  possible,  also,  an  interval  of  a  week  should  elapse  between  washing  and  shearing,  par- 
ticular care  being  taken  to  prevent  the  sheep  from  getting  dirty  again. 

Opinions  are  much  divided  respecting  the  comparative  advantages  of  shearing  twice  or  only 
once  a  year.  With  merinoes,  and  sheep  of  improved  breeds,  thfe  practice  of  sheanne  twice  a  year 
has  been  generally  abandoned ;  lately,  however,  some  persons,  who  are  in  the  habit  of  feeding 
sheep  very  plentifully  and  on  ver^  substantial  food,  have  resumed  it,be  cause  the  wool  of  their  sheep 
p^nows  so  fast  and  becomes  so  thick,  that  the  animals  are  less  inconvenienced  by  the  double  shear* 
mg  than  by  the  len^h  of  their  wool.  With  well  fed  native  sheep  an  increase  in  the  quantity  of 
wool  has  Seen  obtained  by  two  shearings,  estimated  by  some  persons  at  one-tenth,  and  by  others 
at  one -twelfth  of  the  whole.  In  some  countries  it  is  thought  that  the  wool  obtained  by  two  shear- 
ings is  inferior  to  that  of  one  year's  growth ;  in  others,  on  the  contrary,  this  is  denied :  the  differ- 
ence of  opinion  arises,  no  doubt,  from  the  various  kinds  of  manufacture  in  which  the  wool  is  used. 
Hatters  prefer  short  wool.  Sheep  accustomed  to  be  shorn  twice  a  year  often  lose  tlieir  wool  in 
the  spring  following  the  autumn  in  which  the  shearing  has  for  the  first  time  been  omitted;  it  must 
then  be  pulled  off  by  hand.  This  inconvenience  is  much  more  perceptible  when  the  sheep  graze 
in  woods  or  among  bushes.  Shearing  too  eariy  or  too  late  always  produces  a  bad  efibct  on  the  an- 
imal's health ;  the  only  remedy  for  the  mischief  is  a  supply  of  very  succulent  food. 

To  obtain  the  proper  quantity  of  wool,  it  is  proper  that  toe  sheep  be  shorn  close  to  the  skin,  and 
as  carefully  as  possible,  so  that  no  wool  may  be  left  on  the  body  in  stripes.  Skillful  and  practiced 
shearers  must  oe  employed,  and  well  looked  after  ;  this  the  shepherd  will  aways  do  if  he  is  to 
have  part  of  the  prod  oce  of  the  wooL  The  form  of  the  shears  and  the  equality  of  tneir  blades  is  al- 
so of  considerable  importance.! 

The  shearer  is  usually  paid  so  much  per  head,  four  or  six  ofennings^  A  moderate  addition  to 
this  sum  will  be  well  expended,  if  we  can  ensure  by  it  that  the  sheep  will  be  completely  shorn. 
Shearing  executed  by  statute-laborers  is,  as  may  be  conceived,  rarely  performed  with  care. 

When  a  flock  contains  sheep  of  various  degrees  of  fineness,  they  must  be  separated.  The  nuns, 
wethers,  ewes,  and  year-olds  are  also  separately  shorn,  and  the  wool  of  eacn  dass  is  kept  sepa- 
rate. 

In  this  cotmtry  it  is  not  nsoal  to  pick  the  wool,  and  put  by  itself  that  which  belongs  to  each  part 
of  the  body.  A  few  fleeces  are  commonly  plaoed  one  upon  the  other,  so  as  to  form  a  heap  weu^h- 
ing  about  twenty  pounds;  they  are  then  folded  into  bundles,  the  short,  clean  wool  bemr  placed  in 
the  middle.  Each  bundle  is  tied  with  thin  pack-thread  ;  or  else  the  wool  is  put,  witEout  tying, 
into  sacks. 

In  flocks  of  hip^h-bred  sheep  an  exact  account  is  taken  of  \be  weight  of  wool  of  each  animal,  in 
order  to  determine  its  value  accordingly,  and  make  a  proper  selection  of  individuals  for  breeding ; 
for  richness  of  wool  is  probably  an  heredhary  quality.   This  opinion  is  in  reality  supported  by  ex- 

Emence,  so  far  at  least  as  weight  depends  on  thickness  (that  is,  on  the  number  of^ obres).     The 
ngth  of  the  wool,  by  which  its  weight  is  no  less  essentially  influenced,  depends  on  the  fix>d  and 
health  of  the  animal. 

Merino  wool  is  heavier  in  proportion  to  its  bulk  than  that  of  our  native  sheep.  But  if  a  abeep 
of  our  country  give  less  weight  of  wool  than  a  merino,  the  deficiency  will  doubtleas  be  found  to 
arise  from  its  having  been  less  substantially  fed.  Upon  equal  food,  our  be«t  native  sheep  seem 
always  to  yield  a  larger  quantity  of  wool. 

For  the  particular  care  required  for  merinoes,  and  the  mode  of  estimating  the  value  of  these 
animalsi  and  of  thetr  wool,  I  must  refer  my  readera  to  the  worlts  already  cited. 

*  The  amount  of  this  loss  varies  according  to  race,  country,  kind  of  food,  and  the  degrse  of  cleanliness  fai 
which  the  sheep  are  kept  Merino  wool  sometimes  loses  five-eighths  or  three-quarters  of  Its  weight  by  com- 
plete washing,  when  the  animals  are  well  fed  and  the  wool  is  very  ereasy.  f  IVenM  TVon«. 

t  Excellent  $htarg  are  now  made  at  the  manufactory  of  Schickler,ln  front  of  the  Ebenwold  at  Neustadt  A. 

X  About  throe  farthings  or  a  penny. 
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THAER  S  PRINCIPLES  OF  AGRICULTURE. 


HORÜES. 

All  that  relates  to  the  breeding,  training,  and  manaffement  of  horses,  has  been  falhr  treated  by 
many  learned  and  intelligent  men  who  have  devoted  themselves  to  this  bnincfa  of  knowledge. 
We  are,  however,  slill  in  want  of  a  fnndamental  and  scientific  development  of  this  branch  of  re- 
ral  economy — a  treatise  which  shall  farnish  a  clear  and  exact  summary  of  it,  and  distioi^ish  tbtt 
which  is  conformable  to  Nature  from  that  which  is  founded  on  prejudice ;  for  in  this  brvnch  of 
husbandry  we  meet  with  prejudices  no  less  deeply  rooted  than  those  which  beset  us  m  othem.  I 
have  not  the  presumption  to  attempt  such  a  summary ;  and  this  is  certainly  not  the  place  for  a 
treatise  of  sumcicnt  extent  to  include  all  that  is  necessary,  I  shall  therefore  content  myself  with 
noticing  what  the  farmer,  in  his  individual  capacity,  requires  to  know  of  the  breeding:  and  feedinf 
of  horses.* 

I  cannot  therefore,  undertake  to  give  a  description  of  the  breeds  of  different  countries,  or  of 
those  which  have  been  formed  from  them  by  selection  of  individuals,  or  by  crossing. 

Tlie  farmer's  horse  should  be  thickset,  short,  with  broad  chest  and  rump,  round,  mascalar,  and  nerr- 
ous ;  but  not.  as  some  persons  think,  large-boned.  He  should  be  not  nery,  but  rather  lively :  and 
above  all  he  must  be  persevering  and  hardy,  so  that  even  when  subjected  'to  extraordinary  fatigue, 
or  badly  attended  to  and  poorly  fed  for  a  time,  he  may  be  able  to  put  up  with  these  incoovenicnces 
williout  being  weakened  or  losing  his  health.  A  good  foot  is  an  mdisnensable  qualification.  The 
horse's  strength  must  be  proportioned  to  the  loads  which  he  has  to  draw,  or  the  kind  of  soil  on 
which  he  works.  Strength,  however,  does  not  always  depend  upon  size :  there  are  manv  nnali 
horses  which,  when  harnessed  with  others  of  larger  stature,  will  beat  them,  and  compel  tbem  to 
give  way ;  but  as  it  is  said,  a  large  horse  fills  his  harness  better,  and  when  free  from  blemiah.  i» 
usually  stronger,  and  takes  longer  steps.  Large  horses,  however,  require  more  food ;  and,  on  this 
account  those  which  are  smaller,  not  from  poor  feeding,  but  by  nature,  arc  preferable,  prorided 
they  are  not  to  be  ordinarily  employed  in  very  heavy  work. 

There  is  greater  difficulty  in  finding  a  breed  of  horses  perfectly  well  adapted  to  Agriculture  than 
one  of  hicher  character ;  because  attention  has  everj'where  been  directed  to  the  latter,  to  the  ex- 
clusion of  the  former.  A  good  hardy  race  of  plow-horses  has  been  too  often  mixed  with  one  alto- 
gether unfit  for  the  purpose,  even  by  those  who  are  most  zealous  in  the  breedmg  of  boraea  In 
Uie  national  studs  which  many  sovereigns  have  established,  to  the  great  advantage  of  their  subjects, 
tlie  object  usually  aimed  at  has  been.the  production  of  good  riding-horses  ;  and  in  moet  cases  the 
choice  of  stallions  has  been  made  with  too  little  regard  to  the  nature  of  the  breed  already  exiatisg 
in  each  district  the  mode  in  which  the  animals  were  treated,  and  the  nature  of  the  pa.«tures. 

Tlie  very  sturdy  race  of  horses  once  common  in  Mecklenberg  is  no  longer  found,  excepting  oo 
particular  estates  and  rural  establishments  of  that  country,  and  perhaps,  also,  in  Pomerania.  In 
the  former  country  it  is  sometimes  found  in  a  state  of  higher  breeding,  without  however,  bavinc 
lost  those  qualities  which  render  it  fit  for  agricultural  purposes.  The  Holstein  borsea,  often  called 
Mecklenberg,  rarely  possess  tl)c  qualities  which  the  former  looks  for ;  but  there  is  a  race  of  Danish 
horses,  kno^%'n  by  the  name  of  Wasscrdenen,  which  is  perhaps  stronger  and  hardier  than  any 
other.  Lithuanian  horses  are  stropg  and  robust,  in  proportion  to  tlieir  size ;  but  for  the  most  pan. 
too  small.  I  am  not  in  a  position  to  form  a  judgment  on  the  ordinaiy  race  of  agricoltiual  bones 
to  be  found  in  oUicr  parts  of  Germany. 

In  the  fore  part  of  this  work  I  have  considered  the  question,  how  far  the  breeding  and  traioinf 
of  horses  can  oe  an  advantageous  occupation  for  the  farmer.  When  once  a  race  well  adapted  to 
Agriculturc  has  been  obtained  with  a  stallion  who  goes  quietly  with  the  mares  that  he  aerTes,isd 
covers  the  working-mares  at  the  proper  time»  I  am  persuaded,  from  the  coos  derations  adduced  in  the 
same  paragraph,  that  the  rearing  of  foals  on  pasturage  proper  for  the  purpose,  or  even  in  the  na- 
ble, will  be  found  profitable — it;  at  least  the  advantages  or  a  uniform  ana  well-known  breed  be 
taken  into  account  It  is  this  system  of  breeding,  and  not  the  formation  of  a  stud,  that  we  berp 
consider.  The  mares  and  staUion  are  to  be  kept  as  working-horses,  breeding  being  reganM 
merely  as  a  secondary  object 

A  mara  may  receive  the  stallion  when  she  has  completed  her  third  year,  so  that  ahe  may  foal  it 
the  age  of  four  vears..  But  for  a  working-mare,  it  is  netter  to  defer  it  till  the  fifth  and  aixdi  year. 
ao  as  not  to  try  her  strength  too  early,  and  in  two  ways  at  once.  Mares  may  very  well  prodoce  i 
foal  every  year ;  but  once  in  two  years  is  often  enough  for  those  which  ^oik.  They  are  covered 
early  in  the  season — ^in  February,  if  possible — so  that  they  may  foal  at  a  time  of  year  when  dM*ir 
work  can  be  dispensed  with,  and  they  can  be  properly  treated.  They  must  then  be  fed  in  the 
stable,  and  on  very  substantial  food.  'The  practice  of  making  mares  foal  in  May,  so  thai  tbey  may 
have  the  advantage  of  green  $TM  cannot  be  adopted  with  plow-horses. 

The  thne  when  the  mare  is  in  her  greatest  heat  must  be  carefullpr  observed  and  taken  adran- 
tage  of,  as  with  cows:  this  can  be  done  only  when  there  is  a  stallion  on  the  spot  This  osoaliy 
shows  itself  from  the  eleventh  day  after  parturition,  and  the  mare  is  then  particulariy  disposed  lo 
take  the  stallion.  It  is  from  this  cause  tnat  mares,  though  they  go  with  young  nearly  a  year,  are 
capable  of  producing  a  colt  every  year  at  the  same  time. 

It  is  a  very  bad  plan  to  have  a  mare  covered  twice  in  the  day,  or  generally  eren  doring  the 
Mune  heat  provided  she  has  been  alreadv  well  covered. 

The  principal  sign  which  indicates  that  a  mare  has  conceived  is,  that  she  rejects  the  atallioB, 
even  while  still  showing  some  sign  of  heat  A  mare  in  foal  usually  exhibita  a  certain  degree  of 
laziness :  she  stales  frequently,  or  at  least  shows  a  desire  to  do  so.  After  the  lapse  of  a  fortnight, 
the  udder  and  veins  leading  to  the  teats  usuallv  swell :  this  s}*mplom  lasts  for  a  week,  and  tbea 
diaappeara.    At  the  end  of  the  sixth  month,  the  hinder  part  of  toe  body  enlarges,  so  that  tbe  dr- 

*Tbe  best  work  hitherto  published  on  this  subject  is  undoubtedly  that  of  "Naumann  Aber  dii  vonif' 
behaten  ThcUe  der  Pferdwisscnachaft."     3  Theüe.    Berlin,  1800-1808.  A.    This  want  haa  been  sappttsd  by  i 
Mr.  Youatt's  book  on  **  The  Hone." 
(1818) 
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camference  of  the  part  near  the  bind-tegs  becomes  wt  large  aa  tbat  immediately  bebind  the  ibre- 
lega :  this,  however,  is  not  always  the  case. 

In  the  eighth  month  the  palsation  of  the  foal  may  be  sometimes  felt  on  applying  the  hand  against 
the  flank  of  the  mother  while  watering  her. 

A  maro  in  foal  may  be  used  for  all  ordinary  kinds  of  work — care  being  taken  not  to  let  her  get 
overheated,  and  never  to  give  her  bad  food.  After  the  tenth  month,  however,  she  must  be  more 
cantiooaly  worked — particular  care  being  taken  that  she  be  never  struck,  ierked  or  made  to  take 
violent  efforts ;  her  food  must  also  be  nonrishinp^,  and  not  inclined  to  swell  Finally,  toward  the 
end  of  the  month,  she  should  have  ground  com  m  her  water,  to  favor  the  secretion  of  milk. 

When  milk  appears  in  die  udder,  and  hollows  are  formed  on  both  ndes  of  the  tail,  we  may 
know  that  delivery  is  at  hand :  its  approach  is  also  manifested  by  the  resdesraiess  of  the  mare. 
8he  is  then  usually  taken  to  another  stable,  where  she  is  provided  with  soft  litter,  and  coaxed  to 
lie  down :  this,  however,  must  never  be  eflfected  by  force.  Without  actual  acquaintance  with  the 
art  of  delivei^,  no  one  should  attempt  to  assist  her,  still  less  to  use  violent  means,  such  as  pinching 
her  nose  during  the  efiforts  of  parturition.  If  the  head  of  the  foal  has  made  its  appearance,  the  ex- 
trication of  the  other  parts  may,  if  naceasary,  be  facilitated  by  stroking  gently  from  above  down- 
ward. 

If  the  umbilical  cord  do  not  separate  spontaneously,  a  ligature  is  passed  round  it,  at  two  inches 
fiom  the  foal's  body,  and  it  is  cut  at  an  equal  distance  beyond  the  ligature.  No  attention  is  paid 
to  the  after-birth,  even  if  it  should  be  a  long  time  coming  away. 

The  foal  is  usually  sprinkled  with  salt,  to  induce  the  mother  to  lick  it 

A  warm  wash,  made  of  bran,  is  then  immediately  given  to  the  marei  she  is  supplied  with  it 
in  small  quantities  at  a  time,  and  often. 

The  mare  while  suckling  must  be  fed  with  ibdder  of  excellent  quality,  and  a  mash  composed  of 
ground  rye,  and  well  mixed.  After  a  fortnight  she  may  be  put  to  work  again,  provided  it  be  done 
with  moderation,  and  onl^  for  half  the  day.  She  must  not  oe  allowed  to  overheat  herself;  but  if 
^is  should  happen,  in  spite  of  the  precautions  taken  against  it,  she  must  be  milked  before  the  foal 
is  allowed  to  go  to  her.  When  the  foal  is  hungry,  after  a  long  absence  from  the  mother,  it  must 
not  be  permitted  to  suck  for  a  long  time  at  once,  but  removed  now  and  then  from  the  teat 

A  small  quantity  of  very  good  nay  is  then  ^iven  to  the  foal,  and  he  is  also  allowed  to  drink 
of  the  mash  provided  for  the  mother.  After  eight  o^  ten  weeks  the  foal  may  be  permitted  to  ac- 
company its  mother  to  the  plow,  and  when  she  is  employed  in  carting  to  small  distances.  Foals 
are  weaned  at  the  end  of  twelve  weeks:  some  persons  profess  to  have  remarked,  that  those  which 
are  allowed  to  suck  for  a  longer  time,  though  they  really  grow  larger  and  fatter,  are  nevertheless 
weaker  when  they  grow  up. 

After  the  foal  is  weaned,  the  mare  is  no  longer  supplied  with  the  substantial  food  that  she  had 
while  suckling.  If  the  udder  appears  to  harden,  or  is  pamful  to  the  mare,  a  hot  stone  should  be 
placed  in  a  vessel,  and  the  milk  made  to  run  upon  it  so  that  the  vapor  may  come  in  contact  with 
the  udder.  In  this  case,  also,  the  udder  shoulo  be  washed  and  bathed  in  warm  soap  and  water, 
and  if  it  becomes  very  hard,  it  should  be  rubbed  with  burnt  butter,  or  volatile  camphorated  omt- 
ment  procured  from  the  druggist 

Foais  are  usually  reared  in  a  close  pasture  where  there  is  abundant  food  for  them,  and  this  is 
ceruinly  the  best  and  most  convenient  method.  Where,  however,  this  convenience  is  not  availa- 
ble, they  may  be  reared  in  the  stable. 

When  foals  are  to  be  brought  up  in  the  stable,  they  are  tied  up  with  a  halter  having  a  broad 
nose-band.  They  should,  however,  be  let  out  twice  a  day,  if  it  be  only  into  the  yard :  but  this 
must  be  done  early,  before  thev  become  too  lively,  or  they  will  hurt  themselves  with  all  sorts  of 
thinga  They  should  be  tamed  as  soc*n  as  possible,  by  being  accustomed  to  eat  out  of  the  hand. 
It  is  very  useful  to  brush  and  curry  foals  from  their  first  year.  They  should  be  early  accustomed 
to  allow* their  feet  to  be  lifted  up  and  struck ;  after  the  second  year,  the  feet  should  be  trimmed. 
At  the  same  time  a  small  quantity  of  oats  should  be  given  to  them,  and  the  supply  of  hay  dimin- 
ished ;  but  they  thrive  very  well  when  fed  on  green  clover  and  tarea 

The  horse  has  twelve  cutting  teeth  or  nippers,  six  in  each  jaw,  four  canine  teeth  or  toshes,  and 
twenty-four  molar  teeth  or  grinders. 

The  nippers  are  subject  to  change,  and  aflbrd  tiie  chief  indication  of  the  horse's  age.  The  young 
animal  is  called  a  foal  so  long  ps  he  retains  all  his  first  teeth,  that  is  to  say,  tiU  the  age  of  two  years 
and  a  half. 

In  the  third  year  the  two  front  teetii  fall  out ;  those  of  the  lower  jaw  are  usually  shed  first ;  the 

rce  which  they  leave  is  filled  up  with  an  equal  number  of  new  teedi.  These  teeth  are  at  first 
in^ished  by  a  dirty  yellow  color ;  in  their  upper  part  they  have  a  black  cavity  called  the  mark; 
the  animal  is  tlien  called  a  colt 

In  the  fourth  year  the  next  two  teeth  in  both  jaws  are  changed  in  a  similar  manner.  The  first 
teeth  of  the  second  growth  are  by  this  time  partially  filled  up ;  they  are  also  whiter,  and  the  mark 
has  assumed  a  pale  brown  color. 

In  the  fifUi  year,  the  two  outer  teeth  ohange  m  the  same  manner,  and  finom  that  time  the  animal 
is  a  full  grown  horse.  ^ 

The  three  pair  of  nippers  loae  their  marks  in  the  same  order  aa  they  gained  them.  In  the  sev- 
enth year  the  mark  in  the  center  teeth  is  eflhoed,  in  the  eighth  that  m  the  next  two,  and  in  the 
ninth  those  of  the  outer  teeth  also  disappear. 

Such  is  the  usual  order ;  there  are,  however  exceptions,  especially  in  certain  npea.  Some 
horses,  particulariy  the  best,  shed  their  teeth  later ;  they  also  retain  the  maxk  longer.  Such  horses 
are  always  more  robust  and  obtain  a  more  advanced  age :  hence  a  horse  which  retains  his  marka 
feng  fetches  a  high  price. 

But  horse  dealers  try  to  imitate  these  marks  in  their  old  horsea  by  pieretng  or  burning  the  up- 
per part  of  the  teeth,  and  sometimes  do  it  so  cleverly,  that  only  the  practiced  eye  of  a  connoisseur 
can  detect  the  unposition.     But  they  can  rarely  imitate  the  order  m  which  the  marks  fill  up  and 
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low  their  color.    The  itep  of  the  foot  in  the  foel  aod  colt  10  breeder  than  it  is  long ;   but  there  » 
often  trickery  in  thie— clever  enoagh  to  deceive  any  one  on  casoal  inspection. 

After  the  tenth  year,  the  first  vertebra  of  the  tail  separates  from  the  last  of  the  spine,  and  the 
separation  increases  with  the  horse's  age.  The  gums  also  contract  as  the  animal  grows  older,  eo 
that  the  teeth  appear  longer:  these  organs  also  assnme  a  whiteness  more  like  that  of  lime  than  be- 
fore. The  cavities  above  the  «yes  deepen,  the  hairaaarroonding  tliem  grow  white,  the  hind  qawters 
■ink,  and  the  lips  no  longer  close.  When  these  signs  appear  the  horse  is  old,  and  his  value,  as 
far  as  regards  tne  time  thai  he  may  be  expected  to  last,  depends  mach  more  upon  them  than  nnoa 
his  actou  a^ ;  for  there  are  many  horses  which  become  anfit  for  nse  at  the  axe  of  foortcen,  'wbDe 
others  oonünae  useful  till  they  are  twenty  or  even  twenty-one  years  old.  I  knew  a  hone  which 
carried  the  post  at  the  age  of  fonr-and-twenty. 

Grain  is  generally  the  principal  food  of  horses ;  most  persons  give  the  preference  to  oata.  Bat 
when  any  other  kind  of  grain  is  sabstitated  for  oats  in  quantity  proportioned  to  its  nutritive  power, 
and  mixed  with  straw  of  finer  quality  and  greater  quantity  than  usual,  the  most  attentive  obeerrei« 
are  unable  to  discover  the  slightest  difference.  &ve  is  the  grain  most  generally  sabstitutied  for 
oatSL  The  use  of  unground  barley  is  disapproved  by  some  persons,  because,  Uiey  say,  a  larcre 
portion  of  it  passes  through  the  body  undigested ;  others,  on  the  contrary,  strongly  recommend  its 
use.  Wheat  is  imrely  used  as  food  for  horses :  some  persons  who  have  been  obueed  to  resort  to 
it  have  found  it  very  injurious ;  but  various  reasons  mduce  me  to  believe  that  this  evil  entirely 
arose  from  not  mixing  tne  wheat  with  a  proper  quantit]^  of  cut  straw ;  without  this  addition  it  is 
▼erv  apt  to  clog  the  stomach.  At  one  time,  when  this  kind  of  grain  was  verr  cheap  as  compared 
with  others,  I  gave  it  to  my  horses  with  very  good  effect,  but  always  mixed  with  a  conaidcrahte 
quantitv  of  cut  straw. 

The  iood  of  a  horn  is  usually  measured  in  oats,  this  bemg  the  most  usual  food.  There  la,  how- 
ever, no  kind  of  food  which  varies  so  much  in  nutritive  power  as  oats  given  by  measure.  Many 
persons  have,  therefore,  very  judiciously  resorted  to  the  expedient  of  giving  then:  oau  by  wei^rht. 
or  at  least  of  modifying  the  quantity  according  to  this  method.  Of  some  kinds  of  oau  the  schellel 
weighs  bat  36  lbs.  while  of  others  it  amounts  to  54  Iba.  In  such  a  case  the  light  oata  wHl  not 
fully  sopply  the  place  of  the  heavier,  even  if  the  Quantity  be  regulated  by  wei^t :  nine  metzen 
of  me  former  are  not  equivslent  to  six  metzen  of  the  hitter,  because  a  given  weight  of  the  former 
contains  more  bosk  and  less  farina.  Ten  metzen  of  the  36  lbs.  variety  would  probably  be  re- 
quired to  supply  the  place  of  six  metzen  of  the  54  lb&  Taking  the  48  Iba.  oats,  which  may  be 
conndeied  very  good,  as  the  basis  of  the  calculation,  we  may  reckon  three  metzen  or  9  Ibsw  for  a 
horse  of  average  size  empfoyed  in  ordinary  work ;  it  is  understood,  however,  that  the  same  borne 
is  to  have  8  Iba  of  hay.  With  such  food  norses  of  this  description  ususlly  keep  up  their  streiif^tfa 
very  well ;  but  when  they  are  put  to  extraordinary  work,  it  is  proper  to  give  them  an  additional 
quantity  of  food.  Smaller  horses,  which  are  not  put  to  forced  labor,  seldom  have  moro  than  two 
metzen  even  of  liffht  oats.  The  large  horses  of  Saxony,  Westphalia,  Bavaria,  and  Austria,  are 
supplied  with  at  least  four  metzen,  and  sometimes  five.  Wagon-horses  frequently  have  eif^ht 
metzen,  especially  when  but  little  hay  and  no  cut  straw  is  given  to  them.  The  difference  of  three 
and  five  metzen,  the  former  for  small,  the  latter  for  large  horses,  is  often  made  without  producing 
any  great  difTerenoe  in  the  size  and  strength  of  the  animals,  or  the  manner  in  which  they  perform 
their  ordinary  work.  Horses  of  the  smaller  races  are,  therefore^  preferable,  where  they  are  not 
continually  vMmted  to  draw  heavy  loads-— especially  since,  even  in  the  latter  case»  the  work  may 
be  performed  by  increasing  the  namber  of  the  horses  employed. 

Rye.  which  is  most  frequently  used  as  a  sobstitate  for  oats,  produces  the  same  effect  when  given 
in  half  the  quantity  of  the  latter  by  measure,  or  still  better  by  weight  Some  persons  reckon  the 
proportion  of  lye  to  oats  for  feeding  horses  only  as  7  to  13 ;  ttiey  aamit,  however,  that  then*  horses 
thrive  better  on  the  former  than  on  the  latter. 

The  seed  of  poise,  sach  as  peas,  beans  and  tares,  the  last  of  which  is  considered  the  beet  for 
horses,  is  not  reckoned  of  greater  Taloc  than  rye.  They  are,  however,  decidedly  more  substan- 
tial, as  appears  from  the  observations  already  made  on  their  nutritive  properties ;  and  likewise 
from  the  testimony  of  those  who  are  acquainted  with  this  mode  of  feeaing.  In  many  conmriea 
tliese  pulse  constitute  almost  the  sole  nourishment  of  horses ;  they  do  not,  as  some  persons  aasen, 
disorder  the  respiration  of  the  animal.  The  English  give  them  without  reserve  to  their  race 
horses.  The  prejudice  in  favor  of  oats  in  preference  to  all  other  kinds  of  grain  chicfiy  ariaea 
from  this  cause,  that  all  diseases  which  may  attack  horses  fed  upon  oats,  m  a  country  where  this 
mode  of  feeding  is  not  customary,  are  imputed  to  the  oats,  and  the  matter  is  talked  of  for  years : 
whereasb  if  the  same  diseases  hsd  attacked  horses  habitually  fed  upon  this  kind  of  grain,  some 
other  cause  would  have  been  soaght  for  and  discovered.  It  is  certain,  however,  tbsl  very  sub- 
stantial food  should  be  cautioualy  given,  or  it  will  be  likely  to  bring  on  indigestion.  For  example, 
mischief  may  easily  arise  when  the  servants,  in  the  midst  of  the  heavy  harvest  work,  secretly  put 
aride  a  certain  number  of  sheaves  of  new  rye,  and  give  them  to  the  horses  without  measuring  the 
quantity ;  and  yet  many  farmera  who  are  perfectly  aware  of  this  trick  shut  their  eyes  to  it,  and 
regard  it  aa  a  kind  of  established  custom.  Grun  of  the  more  substantial  kinds  likewise  reqaiiea 
to  be  mixed  with  more  or  less  of  finely  cut  straw;  with  oats  this  is  not  absolutely  necessary, 
though  always  usefuL  To  prevent  the  horses  from  blowing  away  the  chai^  and  separating  the 
grain  from  it,  the  mixture  shookl  be  wetted.  This  wet  fodder,  though  it  can  never  do  any  injury 
when  cautiously  given,  will  be  likely  to  act  as  a  cause  of  disorder  if  the  horses  are  heated  and  eat 
it  with  avidity ;  an  occurrence  which  will  not  unfrcquently  happen,  especially  when  they  have 
been  taken  to  the  field  before  they  have  finished  their  meal,  and  nnd  the  rest  of  it  in  the  manager 
on  their  return.    There  are  many  reasons  for  never  leaving  moist  food  in  the  mangers. 

Qrain  given  to  horses  should  have  undergone  fermentation ;  it  should  be  dry  but  not  heated. 
In  some  season^  badly  gathered  and  heated  oata  occasion  fatal  epidemics  among  horsea  Sprout- 
ed grain  does  not  injure  them,  provided  it  has  been  housed  in  a  perfectly  dry  state,  and  baa  not 
contracted  a  smell  of  fermentatkm.    Malted  gram,  particularly  barley,  mixed  with  the  food  is  coo-  | 


■idered  reiy  beneficial  to  horao%  eepecially  when  given  in  the  proportion  of  a  third  of  the  total 
qoantity. 

Some  pereons  have  eflbcted  fpicat  nving  by  having  their  com  cmched  before  ffivinf  it  to  the 
horses,  for  without  this  preparation  asreat  part  of  it  passes  unchanged  throneh  their  bodies^  This 
may  easily  be  done  if  we  have  a  mm  at  our  disposal ;  but  there  will  then  be  still  greater  neces- 
sity for  mixing  the  com  wiih  cut  straw. 

The  grain  mast  always  be  sifled  to  remove  the  dost,  unless  it  hts  been  sabjected  to  the  more 
efle^tual  process  of  fannmg  a  short  time  before. 
Most  boraes  are  fed  upon  hay  in  addition  to  their  com.  and  some  have  nothing  else. 
Where  a  choice  can  be  had  between  the  hay  of  poor,  dry,  arid  meadows,  and  that  of  rich,  fer- 
tile lands,  a  question  arises  as  to  which  of  the  two  is  the  more  proper  for  horses.  This  is  a  point 
npon  which  opinions  are  divided.  ^  It  appears,  however,  that  when  hav  is  mixed  with  a  uurge 
quantity  of  com,  as  an  accessory  kind  of  food,  the  hard,  poor  sort  should  be  given ;  but  where  it 
is  to  constitute  the  principal  part  of  the  horse's  food,  the  richer  and  more  substantial  kind  is  de- 
cidedly to  be  preferred. 

It  is  certain  that  ha;^  mav  be  substituted  for  corn-feeding,  but  opinions  are  divided  respecting 
the  extent  to  which  this  substitation  ought  to  be  carried  ;  and  lihewii^e  with  regard  to  its  econom- 
ical expediency  -,  in  fact,  it  is  impossible  to  lay  down  any  general  rule  on  the  subject.  Eight 
pounds  of  ha^  are  generally  regarded  as  equivalent  to  a  melden  of  onts;  and  when  estimated  oy 
weight,  hay  is  said  to  bear  to  oats  the  ratio  of  eight  to  three.  V(>fv  nutritious  hay,  grown  on  low 
meadows,  or  fodder  made  from  clover,  lucerne,  or  sainfoin,  is  uiioonbtedly  more  substantial,  and 
may  be  estimated  in  the  proportion  of  seven  to  three ;  whereas  tlie  same  kinds  of  fodder,  when 
coarse  and  poor,  do  not  exceed  the  ratio  of  nine  to  three.  But,  generally  gpefking,  it  is  found 
that  when  tne  quantity  of  hay  b  increased  and  that  of  com  diminished,  the  horses  gain  more  flesh 
and  are  better  able  to  perform  slow  work,  but  do  not  stand  long  journeys  or  great  exertion  so 
well.  If,  on  the  contrary,  the  hay  is  diminished,  and  the  com  increased  in  quantity,  the  horses 
^TOW  lean,  but  become  stronger  and  more  lively ;  provided,  however,  that  their  supply  of  straw 
IS  increased.  An  increase  in  the  quantity  of  one  or  the  other  kind  of  food  will  be  found  advan- 
tageous according  to  the  particular  circumstances  in  which  we  may  be  placed,  and  the  prices  of 
various  kinds  of  fodder. 

Some  farmers  think  that  the  aftemath  or  second  hay-crop  is  decidedly  injurious  to  horses ;  but 
this  is  not  the  case  when  the  hay  is  harvested  dry  and  ^"een.  and  grown  on  upland  meadows, 
even  though  they  are  somewhat  arid.  The  aftermatli  of  rich  mearlows  may  periiaps  be  less  fit 
for  horses  than  for  horned-cattle.  Many  experienced  farmers,  however,  do  not  like  to  have  the 
aftermaüi  consumed  till  February  or  March.  The  long^er  the  hay  is  left  in  cocks,  the  better  is  it 
adapted  for  horses:  the  best  hay  for  them  is  that  which  is  more  than  a  year  old.  Hay  for  horses 
must  be  well  made,  and  dried  as  quickly  as  possible,  in  order  to  preserve  its  green  color  and  pe- 
culiar smell ;  brown  hay  is  not  proper  for  tliese  animals. 

Beside  the  cut  straw,  other  straw  is  likewise  given  to  horses,  particularly  that  which  has  been 
most  broken  in  threshing ;  this  is  put  into  the  rack.  Contrary  to  general  opinion,  wheat  straw  is 
the  best ;  it  is  the  most  proper  substitute  for  ha;^  when  that  kind  of  fodder  is  deficient,  and  is  like- 
wise the  kind  of  straw  which  horses  eat  most  willingly.  The  haulm  of  tares,  lentils  and  beans  are. 
doubtless,  still  more  nutritous,  especially  when  part  of  their  leaves  arc  led  on  them  in  the  green 
state.  Some  farmers  are  afraid  lo  give  pea-straw ;  they  say  that  it  sometimes  brings  on  colic ; 
but  this  opinion  is  founded  on  mere  prejudice. 

Opinbns  are  divided  respecting  the  propriety  of  feeding  horses  in  the  stable  on  clover  and  other 
kinds  of  green-meat.  For  my  own  part  I  am  persuaded  that  horses  may  be  kept  in  this  manner 
in  good  health  and  full  vigor;  at  least  when  a  proper  svstem  is  pursued.  It  is,  however,  the  quan- 
tity of  this  fodder,  and  the  price  current  of  grain,  which  determine  the  amount  of  saving  that  may 
be  obtained  by  tliis  mode  of  feeding.  I  kept  mv  horses  in  this  way  for  several  years,  when  corn 
was  high-priced,  and  always  with  advantage ;  they  improved  in  condition  without  losing  strength 
even  when  tliey  are  not  spared  in  respect  of  work.  In  the  following  winter,  also,  they  were  in 
surprisingly  good  condition.  The  transition  from  dry  to  green  fodder  must,  however,  be  ?ra  laal- 
ly  made.  At  firnt,  the  clover  must  be  cut  ap  with  straw ;  and  first  one  portion  of  it,  then  two 
given  daily  in  place  of  oats ;  afterward,  when  the  clover  is  in  flower  it  is  given  to  them  in  as  great 
a  quantity  as  they  like ;  but  then  the  com  is  stopped.  It  is  not  good  to  give  com  with  green-meat, 
because  the  former  then  passes  through  the  bodjr  undigested.  If  com  and  green  feeding  arc  to  be 
nnitcd.  the  corn  must  then  be  given  in  the  morning,  and  the  horses  not  allowed  any  green  fodder 
before  noon,  or  any  com  in  the  after  part  of  the  day.  Green  lucerne  and  tares  (especially  the  lat- 
ter) which  have  bogun  to  form  their  pod«,  are  better  for  horses  than  clover.  Tlie  same  gradual 
change  must  be  observed  in  passing  trom  green  to  dry  feeding. 

Horses  are  sometimes  tumed  out  to  grass  in  summer,  eitlier  with  the  other  cattle,  or  in  fields  by 
themselves.  If  tiiey  are  properly  attended  to,  and  left  completely  at  rest,  this  removal  to  their  na- 
tural state  ngrees  with  them  perfectly  well  But  horses  cannot  often  be  left  unemployed,  and 
therefore  it  is  rarely  possible  to  have  Uiem  turned  out  to  grass.  Fora  horse  to  thrive  when  fed  in 
tills  manner,  the  pasturage  must  be  abundant,  but  he  will  then  spoil  a  great  deal  of  it  with  his  feet; 
hence  two  cow-pastures  are  reckoned  for  one  borse-pastora. 

We  cannot  here  treat  of  the  pasturage  of  horses  on  marshes  or  commons.  These  can  rarely  be 
used  for  working  horses,  especially  when  they  are  at  a  considerable  distance.  They  are  more  use- 
ful for  brood-mares  and  colts. 

It  is  certain  that  plow-horses  may  be  fed  from  autumn  till  the  time  when  young  green  fod- 
der can  be  procured,  without  the  aid  of  com,  by  means  of  roou  and  a  large  quantity  of 
bay  and  straw ;  upon  such  food  horses  may  be  maintained  in  full  vigor  and  perfect  health. 
They  will  not,  however,  be  fit  for  long  joumeys,  such  as  are  required  in  winter  for  the  transport 
of  produce. 
The  most  suitable  and  profiuble  food  for  horses  consists  of  carrots,  washed  and  coarsely  maA- 
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ed,  or  cQt    Twelve  metxen  of  these  vegetables  «re  given  with  eight  poandsof  bay  and  a 
proportion  of  straw,  when  the  horses  are  to  be  pat  to  laborious  work.    This  plan  of  leed*xt^  is 
versally  adopted  in  some  coanties  of  England,  and  found  highly  succeasful.    In  tbui  eountrr,  i 
it  is  well  known  that»  when  horses  know  the  taste  of  carrots,  they  eat  them  with  avidity,  wad  thrive 
upon  them. 

As  to  potatoea  many  fiurmers  who  have  tried  them  have  been  verv  well  satiafied  -with  tbe  n?— h ; 
others  have  not  been  able  to  accustom  their  horses  to  these  vegetables,  or  hare  found  that  the  mtä- 
mala  lost  strength  when  thus  fed.  I  am  net  able  to  decide  whether  in  the  latter  case  the  fooa  ^-aa 
properly  given.  1  have  never  tried  this  mode  of  feeding  with  my  own  horses,  because  ii  haa  nev- 
er been  consistent  with  my  system  of  management.  Tlie  potatoes  should  first  be  carefully  wadded, 
and  then  coarsely  broken  up.  The  horses  may  be  accustomed  to  these  vegetables  by  playiiu?  iwith 
them,  making  them  eat  oat  of  the  hand,  then  putting  a  few  pioee«  on  their  food,  and  gradaally  in- 
creasing the  quantity.  If  it  be  desired  to  substitute  potatoes  entirely  for  com  in  feeding  horaea»  each 
animal  must  have  half  a  scheßel  (50  lbs.)  per  day.  But  [ierhaps  it  is  better  to  take  away  onlv  half 
the  com  and  give  four  motzen  of  potatoes,  in  place  of  one  and  a  hall'  metxen  of  oata.  Tbe  liarBe 
must  likewise  be  supplied  with  hay  and  straw  as  usual.  Some  persons  steam  the  potaloes^  In  a 
large  factory  in  EnjEpand  eighty  horses  are  kept  on  food  thus  prepared ;  when  the  same  method 
baa  been  tncd  in  this  country,  the  horses  have  absolutely  relused  to  eat  the  potatoea* 

Turnips  of  the  kind  admitting  of  transplantation,  and  ruta-bagaa.  have  also  been  tried  mm  food  for 
horses,  and  eaten  by  them  as  greedily  as  carrots.  The  animals  must,  however,  be  gradually  aocna- 
fbmed  to  them  in  the  same  manner  as  to  bread. 

Some  farmers  feed  their  horses  on  nothing  but  die  refuse  of  tbe  threshing-Boor  uiixed  with 
hay  and  cut  straw  :  when,  however,  the  horses  are  required  to  work,  they  are  allowed  a 
feed  of  com.  In  establishments  where  Itorses  are  but  littlu  used  in  winter,  this  plan  of  feeding 
ma^  be  sufficient.  Brood-mares  are  often  kept  in  thia  manner  in  studs,  where  uey  are  not  re- 
quired to  work. 

All  food  riiould  be  given  to  horses  in  small  portiona  A  horse  should  commonly  be  allowed 
three  hours  to  eat;  the  attendants  must,  therefore,  get  up  three  hours  before  work  begins^  to  give 
them  their  first  feed.    The  hours  of  feeding  should  be  regularly  observed.  u 

Horses  should  be  watered  with  great  care  in  the  stable  and  when  quite  cool.    Water  may  m-    \ 
deed  be  given  to  them  on  the  rood,  but  they  must  be  made  to  go  on  immediately  afterward.     It  ia  ' 
improper  to  give  them  drink  immediately  aAer  they  have  eaten  cam ;  tliey  should  have  fome  hay 
first.    Some  persons  think  that  hard  water  is  best  for  hoises :  but  they  prefer  soft  water,  and  drina 
more  willing! j^  from  ponds  than  from  clear  springa    Hard  spring- water  should  therefore  be  ex-  [ 
posed  to  tlie  air  for  some  time  before  it  is  given  to  horsca 

Cleanliness  is  of  great  importance  to  the  ocalth  of  the  horses;  if  it  be  neglected,  a  cniat  of  aweai 
and  dust  collects  on  the  skin,  and  gives  rise  to  mange  and  other  diseaaea  Agricultural  horaea  can- 
not, indeed,  be  treated  with  all  the  minute  attention  bestowed  on  pleaimre  horsee ;  soch  aa  cony- 
ing,  brushing,  dusting,  and  washing  every  time  tbev  return  to  the  stable ;  but,  at  all  eventa.  they 
should  be  curried  every  morning,  and  fiave  their  oams,  knees  and  feet  washed  every  evening, 
when  they  have  got  dirty.  A  smooth  shining  coat,  which  lazy  grooms  can  produce  hy  washing 
the  horiies  entrusted  to  their  care,  often  conceals  a  great  deal  of  dirt  attached  to  the  skin :  bat  this 
is  easily  discovered  by  passing  the  finger  forciblv  tiic  wrong  way  of  tlie  hair.  As  plow -horses 
cannot  welt  be  perfectly  cleaned  every  morning,  toe  operation  should  be  performed  at  leaat  once 
a  week,  on  Sunday  morning.  Bathing  is  doubtless  very  beneficial  to  horses :  not  in  the  evening, 
when  they  return  from  work  heated  and  tired,  but  in  Üie  morning. 

The  d^oeing  of  tlie  fore-feet  is  indispensable,  excepting  for  horses  which  either  work  on  sandy  soik, 
or  have  peculiarly  solid  hoofs,  a  very  valuable  property,  hereditary  in  certain  breeds.  The  shoc> 
ing  of  ilie  hind  feet  is  often  dispensed  with  where  tlte  roads  are  not  very  stonv.  In  rural  diatrictf^ 
where  tlicre  is  not  much  choice  of  farriers,  shoeing  is  often  vcr^  badly  performed.  The  former 
should,  therefore,  take  an  opportunity  of  acquiring  a  i^ood  practical  knowledi^c  of  the  art  of  shoe- 
ing, that  he  may  be  able  to  direct  and  control  the  farrier.  Tbe  shoe  should  fit  the  hoof  exactly, 
after  the  latter  has  been  properly  pared.  Particular  care  must  be  taken  to  guard  against  pricks, 
wliich  result  from  a  horse  ranning  a  nail  into  his  foot  as  he  walks,  or  from  a  nail  taking  the  wrong 
direction  in  shoeing:  when  this  happens,  the  nail  must  be  immediately  extracted. 
Oolts  must  be  accustomnd  at  an  early  age  to  allow  (heir  feet  to  be  lified  up  and  struck :  they  are  not 
however,  shod  till  wanted  for  tolerably  regular  work.  Broken  or  damaged  shoes  must  never  be  left 
on  the  feet :  they  must  be  taken  off  as  soon  as  tlie  hoofs  project  beyond  them ;  but  may  be  replaced, 
if  strong  enough  to  be  used  again.  For  this  purpose,  horses  should  be  sent  to  the  forge  about  onoc 
a  month. 

Agricultural  horses  which  are  almost  always  out  of  doors  do  not  re<|uire  stablea  so  spacioiw,  lofty 
and  light  as  others  which  are  at  rest  for  tlie  greater  part  of  their  time ;  nevertheleas,  the  stebla 
iliould  be  BO  constructed  as  to  be  moderately  warm  in  winter,  and  cool  in  summer.  Ventilatioo 
should  be  effected  by  means  uf  windows ;  but  above  all  thiuga  arrangemcnu  must  be  made 
for  completely  carrying  off  the  urine.  The  stalls  should  be  so  formed  as  to  allow  the  horaei 
to  lie  down,  which,  from  tbe  little  sleep  that  they  have,  is  very  beneficial  to  them.  Some 
horses  never  lie  down ;  it  is  chiefly  by  constantly  remaining  in  narrow  stalls,  that  they  acquire  tbe 
habit  of  always  standing  upright  For  instructions  as  to  the  mode  of  building  stablea  for  horsey  I 
refer  to  the  work  of  Giily,  already  cited. 

Young  horaes  must  be  gradually  accustomed  to  labor :   the  surest  mode  of  effecting  this  ob- 

*  Probably  becsute  they  were  too  wstery  snd  too  much  mashed  :  perhaps  also  because  tht»  had  beea 
allowed  to  turn  eour.  When  boiled  potatoes  are  to  be  given  to  hones,  they  must  be  prepared  widi  pen 
care,  and  day  by  day ;  they  should  «leo  be  boiled  in  steam,  and  not  in  water.  I  think,  however,  that  boOed 
potatoes  make  tbe  stomachs  of  animslB  »luggish ;  I  therefore  give  them  only  to  those  which  are  to  befäaaa 
ed.  Honws  fed  on  them  gfow  sensibly  fancr,  but  do  not  l>ecome  spirited :  they  seem.  Indeed,  rather  to  grow 
Tmgf.  [  JVsaeft  TVaaa 
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ject  is  to  attach  them  to  a  plow  on  a  light  soil.  At  first,  they  shoald  he  entrasted  only  to  very 
intelligeot  men.  and  oonatantly  watched.  Under  these  conditions,  a  colt  may  be  nsed  from  the  a^e 
of  21  years,  bat  only  with  moderation,  and  never  for  a  whole  day  together :  for  this  he  will 
not  be  able  to  bear  till  he  is  foar  years  old.  He  most  be  p^daally  accustomed  to  work  for  a 
longer  time,  and  drag  heavier  loads.  By  this  treatment  he  will  gain  strength,  and  not  be  injured, 
provided  he  be  made  to  walk  gentiv  and  regularly.  A  horse  is  rarely  iigared.  even  at  hard  work, 
when  made  to  go  ^wly ;  it  is  by  oeing  forced  to  travel  with  excessive  speed  that  he  becomes 
heated  and  worn  out 

Great  regularity  should  be  observed  in  the  hours  of  labor.  A  i)1ow -horse  ma^r,  without  ex- 
haustion, be  worked  for  six  hours  every  day  at  ordinary  work ;  if  the  time  be  divided  into  two  equal 
portions,  by  a  meal  in  the  middle  of  the  day :  but  they  must  not  be  taxed  to  the  utmost,  except  in 
cases  of  necessity.  In  the  winter  season,  when  these  periods  are  too  short,  the  horses  may  be  al- 
lowed to  work  for  six  or  seven  houni  together :  this  may  even  be  necesiary  when  they  are  employ- 
ed to  draw  loads  to  considerable  distances. 

As  the  feed  of  horses  is  increased  when  they  are  very  hard  worked,  so  also  it  may  be  diminish- 
ed when  they  are  unemployed,  by  taking  away  part  of  the  ordinary  allowance  of  com :  the  diminu- 
tion, howeve/.  should  never  exceed  a  third  of  the  whole  allowance. 

A  horse  being  an  expensive  animsl.  and  very  liable  to  injury,  he  should  never  be  entrusted  to  any 
driver  but  one  who  is  very  steady  and  trustworthy.  If  it  be  necessary  to  eraplov  driveis  in  whom 
we  cannot  place  entire  confidence,  they  should  never  be  trusted  out  of  sight :  above'all,  they  must 
not  be  sent  upon  joamevs,  excepting  under  careful  superintendonce. 

The  director  of  a  rural  establishment  shoald  frequently  examines  thchamess  of  his  horses,  to  sec 
that  it  fits  well,  Üiat  all  iniuries  are  promptly  repaired,  and  that  it  is  greased  and  cleaned  as  often 
as  required :  servants  seldom  take  any  interest  m  these  matters.  I  should  recommend  particularly 
in  establishments  which  often  change  their  servants,  that  •no  mode  of  harnessing  be  adopted  differ- 
ent from  that  which  is  commonly  practiced  in  the  country,  even  though  a  more  advantageous 
method  should  be  known. 

There  is  some  advantage  in  yoking  four  horses  two  by  two,  rather  than  in  single  file :  but  the 
former  method  requires  the  employment  of  men  who  perfcctlpr  understand  driving  and  riding,  and 
will  take  a  liking  to  the  horse  which  they  mount,  and  spare  him  as  much  labor  as  possible ;  other- 
wise, the  horse  so  used  will  certainly  be  exhausted  and  quickly  worn  out  There  is  same  difficulty 
in  changing  the  carrier  in  a  team. 

Funs. 
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Poudretre,  906 
Potthry  Dung,  90S. 
Priret  Hedgea,  331. 
ProBta    of^  Crops    and 

Lire  Stock,  25. 
Quartoie  rock,  134. 


|Radi8h.455. 

Rape.  449. 
PoreelainlRepoee  of  Land,   74. 

Rock-Salt.  134. 

Rocks,  Dary  on«  13S. 

RoUing.  53 

Rotation  of  Grmin  Cropa. 
79.  Triennial  and  other 
Rotations,  83—108;  119. 

Rural   life,  14. 

Rye.421. 

Saffron,  463. 

s'ainfoin,  495. 

Saltpetre.  251. 

-«and,  139  Sand8tODe,14a 

Sandy  clay,  180.  Saadj 
land,  181. 

Science  of  Aericultvi«.!!. 

Sea  and  Pond  Weeda  an 

actire  Manure,  231. 

Seed,  398—402. 

Serpcntuie,133.äerpentine 

stone,  165. 

Shaapzignrr  cheese.  582. 

Sheep,  manure  they  pro- 
duce, 87.205. 

''heep,   manai^ment   oC 

532.    Merino  i^heepi,  S3S. 

Breeding  9f  Sheen  Ac 

536,545. 

Sienite.  133. 

Silica.  137. 

Silicious  sandstoDe,    134. 

Silicious  liquor.  138. 

Smut,   409,    Faiinaeeoiia 

Smut,  409. 

doll,  its  natwna  indicated 

by  natural  planta.   30  — 

Its     classificatian.  form, 

modes  of  Tillage,  21, 131, 

19a  2(>6 
Sowings/. 
Spade  HusbandfT.  96L 

Spelt.  419. 

Springe,  sitoatiosi  0^340.    , 

•puny,  496. 
Stall-feeding  of  Cacda^aX 

513. 
SUIT  soils,  179.      SKnea, 

surface,  198. 
Straw,  proportion  oTgnte    , 

to,  94   Manure  pvodacad 

by,  94.  Amonnt  allosped 

tnanOx,96. 
Subsoils,  187. 
Swine,  5Q7.  Sown,  SBB. 
Tale,  165. 

Teams.  45.  Expeoaa,  47. 
Temperature,  internal,  of    ' 

the  Earth,  186.    OTSoik^ 

189. 

Tenacious  ecdia,  179. 
Tethering  Catde,  S1& 
Thread  IMants,  457. 
Tobacco,  465. 
•  Trefoil,  492 
Tumipa,   477.   479 
The  extent  of  Land  wlndb 

can   be   irrignled   by  n 

certain  quantity  of  w»> 

ter,349. 
Vegetable 

398.  Veg 

ket,447. 
Vetchea,  440. 
Wagos.56. 
Wills,  326 
Warping  355. 
Catering  meadowy  347. 
Weeda,  194. 
Weeding  crona.  444. 
Weights,  a  qomlal— i  c«t. 
Weia.  463 

Wheat.  VarietiM  of;4]X 
Woad,469. 
|Work,(taak)r    ^ 
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